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\_ o DESCRIPTIVE INFORMATION

MOTIONPACK-110

YASKAWA MOTION CONTROLLER FOR FA/FMS
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FOR UP TO 3-AXIS DRIVE
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1. INTORODUCTION

With the increasing integration of FA and FMS concepts in manufacturing industries, the
demand for flexible motion control systems for material handiing, processing and
fabricating is mounting.

As an automalic motion control method, numerical control (NC) has been in wide
use, but NC has been rather exclusively developed for machine tools, and is not always
convenient for use for diverse production activities.

The general purpose motion controller Motionpack-110 has been developed to offer a
versatile and convenient means of controlling motions in FA and FMS applications.

The main features of Motionpack-110 can be described as follows:
+ Linear motions of up to 3 components and spindle speed are automatically controlied in
combination.
« Diverse motion types such as involved in FA and FMS can be programmed easily.
+ The motions can be conirolled by personal computers.(DNC function)
« Logic control can be combined with motion control, by micro PC module.
» Building block design in the electro-mechanical composite configuration.

Motionpack-110 with these features is a very convenient and useful means for
automatically and flexibly controlling the motions of material handling systems, processing
machines and assembly lines.

This manual describes the configuration, programming, operation, and
maintenance of motion control systems based on Motionpack-110.

Understanding the contents of this manual will enable you to take full advantage of
the performance capabilities of Motionpack-110 in the composition of automatic systems
and programs in your plan.
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NOTE
1. In this manual, we have endeavored to outline to the greatest extent
possible accurate information on individual functions and associated
functions. However, while functions that “can” be performed are finite,
what “cannot” be performed or “must not” be attempted are virtually
limitless. Therefore, things which are not explicitly described as possible
should be considered to be impossible.

2. In this manual, one pulse is assumed to be 1 gm. For systems in which 1
pulse is not 1 g m, but 0.01 mm, 0.1°, etc., necessary conversions must be
made.

3. The specifications in this manual are subject to change without prior
notice.

YASKAWA

MOTIONPACK-118

otianpock
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2. SYSTEM

2.1 GENERAL

Motionpack-110 is a general purpose controller that realized motion contrel in 1 to 3 axial
directions spindle control and logic control with the use of functionally divided standard
modules, and has the following features.

« The modules are individually available in the same way as with YASKAWA Servomotors.
Users can easily configure their own systems by freely combining them.

« Motionpack-110 has ample motion control basic functions. Their combinations are easily
implemented by programming, by parameters, by inputting from the CRT conirol station
or by a personal computer.

« It uses the established machine tool NC language, supplemented by general industrial
application functions.

« It can be connected to a host computer with R3422 transmission (RS232C is also possible)
to configure hierarchical systems. '

« Motionpack-110 offers enhanced motion control systems for material handling, processing,
and fabricating. Because Motionpack-110 can be combined with a simple CAD system
by DNC function, it allows part data from a master computer, such as a personal
computer, to be received and perform motion control.

+ Motion control including logic is available.

» Many types of YASKAWA general-purpose uniis for system composition are available
for connection such as servo controllers, motors, and variable speed drives.
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2.2 SYSTEM CONFIGURATION AND SPECIFICATIONS

System configurations of Motionpack-11¢ are-shown in Fig. 2.1 and the specifications in
Table 2.1.

; PERSONAL
HAND-HELD -y
COMPUTER COMPUTER
566-1
385195

. Mationpock-110

MOTION
MODULE

MICRO PC N
MODULE |

SERVOMOTOR SPINDLE
CONTROLLERS, DRIVE
Sarvopacks
285245 B45-318
SERVOMOTORS

583-34 . 2
‘ D @ § g
X-AXIS  Y-AXIS Z-AXIS SPINDLE. oy 1 Bl ais
3239 ¥
478-131
1/0 DEVICES

Fig. 2.1 Motionpack-110 System Configuration
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2.2 SYSTEM CONFIGURATION AND SPECIFICATIONS (Cont'd)

Tabla 2.1 Motionpack-110 Specificetions

{Mark O : available)

Motion Module

Functions Specifications Type JEFMC-
C020 | C023 | CD27
! Controlled Axes 1to3 axes O O O
Simultaneously Controllable + 3 axes for positioning QO O O
Axes + 2 axes for circular interpolation
. . . — O O
« 3 axes for linear interpolation
Spindle Conirol Spindle speed command {S5-digit) analog cutput
according to motion coniral. { Axis module and Gy e ]
external power 15 VDC are required.)
| Least Qutput Increment 1 pulse O Q O
Max Programmable Dimension [+ 99399999 pulses O Q O
Conversion of Input Enable
Increment Unit and Pulse Q @ o
Feed Function 400 kpps max (at x 4} @] Q O
» Rapid Traverse Rate 24 m/min max at 0.00lLmm/pulse O Q QO
» Feedrate Setting 24 m/min max at 0.00lmm/pulse - Q O
+ Feedrate Qverride At 25%, 50% or 100% of the feedrale or available
between 10% and 200% (21 steps). — 1910
Automastic Acceleration/ « Linear and 2-stage linear acce/dec for positioning
. O o o
Deceleration and manual fsed.
+ Exponential for intarpolation. — O
Qperation Mode
+ BEdit Motion data programming
» Automatic
MEM Automatic operation by program stored in memeory.
DNC Automalic operation by program while receiving part
data from the master computer. - —
+ Manual
STEP Manual operation of preset distance : 3-stage setting
of 3, M and L (simultaneous 3-axis operation O @] O
available),
JOG Jog feed : 16-stage setting (simulianeous 3-axis
. . O Q ]
operation available).
RAPID Rapid traverse rate : 3-stage setting of 256%, 50% or
100% (simultaneous 3-axis operation available). cCjpe|o
BANDLE With up to 3-manual pulse generators, machine re-
sponds when pulse generalor handle manually
turned. Control only in the selected axial direction. — O ')
Travel distance selection per graduation : Any one of
1, 10 or 10Q pulses.
Reference Point Return : ’ :
+ Automatic Return Automatic return to reference point (G 28). O O O
« Manual Return Simultaneous 3-axis return by JOG or RAPID. O 'S O
Mechanical Handle Opération by mechanical handle (simultaneous 3-axis o
operation available}.
Single Block Automatic operation block-by-block using external o O o
signals.
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Table 2.1 Motionpack-110 Specifications (Cont’d}

{Mark O : aveilable)

Motion Module

Functions Specifications Type JEFMC-
C020 [ C023 | C0Z7
Optional Bloek Skip Max 8 blocks skipped when optional skip signal ON, O @) O
Machine Lock Execution of automatic operation program, with the
. . - ) . O < O
machine standing still, using external signals,
Azxis Omission Only the desired axis can be freed from motion o
control and subject to an operation by program. O ©
Soft Limit Enable, + direction from reference point. O @) O
External Reset Enable by external input signal. O O O
Emergency Stop Enable by external input signal. O O O
Start Enable by external input signal. O O O
Stop (Temporary) Enable by external input signal. O ! O
Machine Ready Enable by external input signal. O O O
Compensalion Function ; |
» Backlash Enable, 0 to 127 pulses. O |0 O
- Pitch Error Enahle, 0 to £127 pulses, 64 points for all axes. 'S O e
Program : NC {part} program in compliance with JiS* B 6313.
+ Program Number O 0000 to O 9999, Up to 99 program numbers o o o
registered.
- Sequence Number N 0000 to N 9999. Block number, o | o O
Calling in Programming Calling and execution from any blocks of programming, O O @]
Motion Control :
- Positioning Max simultaneous 3 axes.
+ Errer detect ON mode {G 00}, O O O
+ Error detect OFF mode (point-to-point control o o o
availahie) {G 06}.
+ Linear Interpolation (Optional) |Max simultaneous 3 axes {G 01}, - o O
+ Circular Interpolation Max simultaneous 2 axes.
{Opticnal) » Clackwise {G 02) — O O
» Countereclockwise (G 03) — O @ |
Circular radius and circular radius coordinate
designation enabhle. ‘
+ Dwell 0.001 to 99999.499 5 (G 04}, o] O O
« Dffzet Value Input Direct input of offset value in program (G 10). O O O
+ Plane Designation Designation of plane for making circular . o o
interpolation (G 17, 18, 19).
+ Automatic Return to Reference |Returning to reference point automatically {G 28). o o o ‘
Point :
« Skip Program advanced to next block when skip signal ON| o o
(G 31y, —= (GO}
- Position Offsel « Z-axis (3 43, G 44, G 49) < @] O
+ X-, Y-axis {G 45 to G 48) O Q O
+ Machine Coordinate Sysiem Temporary motion on machine coordinate system
Setting {G 53). v Q O O
Absclute/Incremental Movement data designated as to whether absolule or
Programming incremental value.
« Absolute (G 90) O O O
+ Incremental {G 91) & o O
» Programming of Absolute Zero|Designation of position of “absoluie zero point”
. O O
Point {G 92).

» Japanese Indusirial Standard.
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2.2 SYSTEM CONFIGURATION AND SPECIFICATIONS (Cont'd}

Table 2.1 Motionpack-110 Specifications (Cont’d}

(Mark O : available}

Mation Module

Functions Specifications Type JEFMC.
c{20|C023 | C027
Cembined Operation
Command {Optional) :
« Drilling Cycle A drilling cperation can be expressed with one
command (G §1). S O
+ Spot Facing Cycle A drilling operation including spot facing can be . o o
expressed with one command {G 82).
+ Deep Hols Drilling Cycle A drilling operation including pecking can be
expressed with one command (G 83). -1 © %
« Tapping Cycle A tapping operation can be expressed with one . o o
command (G B4).
« Boring Cyele 1 A bering operation can be expressed with one
command (G 85). - 19 |°
- Boring Cycle 2 A boring operation including a spindle contrel can be
expressed with one command (G 86). -] © O
» Boring Cycle 3 A boring operation including a dwell can be _ o o
expressed with one command (G 89).
+ Return ro [nitial Point Z axis returning position designation at the end of
{Part Ready Point) combined operation {G 98). - | @ O
« Return to R Point Z axis returning position designation at the end of
{Part Start Point} combined operation (G99). - O O
+ Cancel The above combined operations are cancelled (G 30). — O O
Notch Signal: Selection of specifications A or B,
« Specifications A « When the specified point is reached during Q O O
positioning operation, an 8-peint signals is output
at low speed. {G68)
+ Notch signal output reset by G68. (G69) 's) O O
- Specifications B « A l-point high speed notch single. {G66) G O O
+ A l-point low speed noteh signal. (G67) O 8] O
Unresiricted Length Usged to conirol the machine that continually repeats
Positioning motion in the same direction. O O O
Position Memory Retained the current value display {only axis
position) on previous turning OFF of the power. © O O
Position Cancel By keving from the CHT contirel station, the current o o o
position can be indicated as 0.
Decimal-point The decimal point position on the screen can be o o o
Movement Indication changed to the desired place.
Signal Qutput :
- Miscellaneous {M) Functions |M2-digit/M2-digit BCD output to external devices. O @] O
- Program stop (M 00). O O Q
+ End of program {M02). O O O
« Return to program head after end of program
(M 30, preg prog e O 0
= Subroutine program catil {M §8). @) O O
« Subroutine program end (Return to main program) o o o
(M 99). .
- Tool {T} Functions T2-digit/T2-digit BCD output for teol selection. ) O o
Advance Reading Function One block read in advance. ) s} @]
Memory Capacily 5k bytes (standard) or 64k byies (optienal). 5kB |64kB |54kB
Communication Funecticen
Fersonal Compuler +— Program and parameter transmissions, diagnostic
Motien Module {machine) monitoring sighal transmission, O O @]
commands.
Micro PC {Programmable The logic controt is available for external 1/0 devices o o o
Controller) Function by Micro PC Medule.
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2.3 FUNCTIONS AND OPERATION OF MODULES T

The operation of the component medules of Motionpack-110 are as follows:

2.3.1 OPERATION OF MOTION MODULES

The motion modules serve as the key to the control of the Motionpack-110 systems, and
incorporate an 8-bit microcomputer. They read the parameters and programs when they are
input from the CRT control station or from a personal computer. When a start signal is

received, they analyze the program, generate position data, and control up to 3 axis and a
spindle modules via an FA bus.

They also receive position data, alarm, and status signals from the axis modules via
the FA bus, analyze them, and transmit them to the CRT control station and personal
computer for display. They also process input/output signals. The motion module is
communicated with a micro PC module via the FA bus, as well.

The control block diagram of motion modules is given in Fig. 2.2. Expansion
memories and interpolation units are optionally available.

' INPUT/OUTPUT !
{ +B4INPUTS '
b .32 0UTPUTS ;
: . 1
I -1
MOTION MODULE I'/
= rcT T T T T T T
= s !
110 PROCESSING a2z |
=2 ' MICRO PC
28 " MODULE
ALARM 22 [Thus
----- - PROGESSING L
] P
1 g 1
| = PARAMETER Z22 !
—_ i
CRT CONTROL ! 2 o MEMORY PROGRAM/MANUAL =2 | _ AXIS
STATION OR -17 3z OFFSET ANALYSIS 28| ks 1 MODULE
PERSONAL =8 MEMOR Y PROCESSING = E[ Bush
COMPUTER Rs | 28 o] e aoo-
caf 2o PROGRAM R s
[} = HE ' '
) SRS MEMORY I =S -
¥ (= ' .
. LEXPANSION »  r----T---3 -5 —t=71  PERSONAL
1
----- - ‘MEMORY 1 MNTERPOLATION!! =y COMPUTER
- ’ | CALCULATION ) i 5 3 (RSN
_————— 1= E r 1
tE = e
AXIS 550
INFORMATION L=
PROCESSING

Fig. 2.2 Control Block Diagram of Motion Module
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2.3.2 OPERATION OF AXIS MODULES

Axis modules are units each of which controls motion along one axis. They each incorporate
an 8-bit microcomputer, read and analyze the position data from the motion meodules and
external signals, and output speed commands to the Servopack to accomplish the desired
motor motions.

They output position data, alarm and status signals as answer-back data for
transmission to the motion modules.

(1) Fig. 2.3 shows the axis module control block diagram. The axis medules generate
command positions and inputs the data to the error register. The signals generated by
the PG and processed into pulses are fed back to the error register as current position
signals, so that the contents always represent the current position error. The position
error signals are converted into pulse width in the PWM circuit, futher converted intg
analog voltage signals by the D/A conversion circuit, and output to the Servopack as
speed command voltages. When the position destination is reached, the contents of the
error register become zero, and the speed command becomes 0V,

During the control process, the contents of the error register are checked for excess
error, etc., and when an abnormal state is detected, alarm processing is executed.

AXIS MODULE
MOTION :
MODULE ™= | TRANSMISSION ANSWER-BACK
! (F4 BUg)LPROCESSING PROCESSING
1
1
: COMMAND
_______ - ANALYSIS
POSITION DATA
PROCESSING
COMAND
POSITION
POSITION .COMMAND
!
FOSITION DETECTION
Servopack
OFFSET SPEED s _
PROCESSING COMMAND
POSITION SERVOMOTOR
ERROR VALUE{ERROR PULSE) !
+ :
ERROA | £
REGISTER PWM ™ D/A —® 76
- )
1
CURRENT .
POSITION !
FEEDBACK PULSE
' PULSE @ PG
PROCESSING
Fig. 2.3 Control Bloeck Diagram of Axis Module
: For Axis Control
12 ‘ '
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(2) The axis module can be used for spindle control by setting a selection switch. In this
case, speed reference analog voltage 1s output by a reference from the motion module.
Fig. 2.4 shows the axis module control block diagram for spindle control.

AXIS MODULE

" moTion |
MODULE = ] TRANSMISSION ANSWER BACK
] PROCESSING PROCESSING
! [FA BUS)
1
. ANALOG OUTPUT
! COMMAND PROCESSING
ANALYSIS FUNCTION) |
POSITION DATA
PROCESSING
REFERENCED
POSITION
POSITION
REFERENCE
+ POSITION
CETECTION SPIMDLE
COMPENSATION %'EEF'?;ENCE QRIVE
PROCESSING ——@SPINDLE
NUMBER OF MOTOR
POSITION
ERROR PULSES
ERROR L
:IREGISTEH PWM D/A
CURRENT
VALUE
POSITION
f PULSE
PROCESSING
(=4}

Fig. 2.4 Control Block Diagram of Axis Module {(for Spindle Contral)

13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



14

2.3.3 OPERATION OF MICRO PC MODULES

Micro PC module performs a logic contrel relaied to total conirol in Motionpack-110 system.
Use of the micro PC module allows expansion [/0 (64-input/32-output paints) to inerease in
addition to standard [/0 (64-input/32-output points}. To change cver standard 1/0 for
expansion [/0, alternation of [/0 allocation is required. Changing over in the unit of 1 bit is

available.

For programming a ladder diagram or monitoring, connect a personal computer
(PC8201) to R5-422 port of the micro PC module.

EXPANSION 1/0

! ;
! r
) - B4 INPUTS ;
1 - 320UTPUTS H
: I
MICRO PC MODULE « _ _ _ ____ <I‘ ______ 3
}/0 PROCESSING OuUTPUT
MASKING
__________ . Fomm e —
MOTION : - (
MODULE . |2 PROGRAM i
:[FA z ANALYSHS !
L BUS)|S 2 PROCESSING ) PERSONAL
' 23 LOGIC PROGRAM Z |irs 4w comPUTER
" 34 EXECUTION MONITOR Zol ey
' Z2 SECTION PROCESSING “éaa '

) r« a9 :
_________ o o MANUAL zQ Lo o mee s
I SETTING FOR 3

1/0, REGISTER, rs
RELAY, TIMER
VALUES

£z

>3 OTHER

& 2 COMMANDS

=

2% ANALYSIS

Fig. 2.5 Control Block Diagram of Micro PC Module
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2.3.4 OPERATION OF CRT CONTROL STATION

This CRT control station is for formulating and editing programs, displaying the system
operation state and position data. It incorporates an 8-bit microcomputer, and exchanges
data with the motion module via a serial interface port, It uses a 9-inch CRT, and the

maximum character display capacity is 32x 16 lines. Data input from the keyboard is
transmitted to the motion module via the serial interface port.

(1) Items Transmitted to Motion Module:
* Programming ’
+ Collecting, editing, displaying, calling-up and storing of program
» Displaying, writing and altering of parameter
+ Displaying, writing and altering of offset

{2) Ttems Transmitted from Motion Module:

» Displaying system operating status {alarm, I/0 signal status, commands)
+ Displaying current value

2.4 GENERAL SPECIFICATIONS OF MODULES

(1) General Specifications of Motion Module, Axis Module and Micro PC Module

Teble 2.2 General Specifications of Mation, Axis and Micro PC Madules

Items Specifications

- Power Supply 4.75 to 5.25 VDC

Motion module: 3 A (including lithium battery* )

_Consumed Current Axis module: 0.5 A

Micro. PC module: 1 A {including lithium battery* }

Holding Time 10 ms

Ambient Temperature

0 to +55°C (excluding peripheral devices)

Storage Temperature

—20%C to +85°C (excluding lithium battery}

Humidity

5% to 90 ¥ relative {non-condensing}

Vibration-Resistance In compliance with JIST C0911 {excluding peripheral devices)

$hock-Resistance In compliance with JISt C0912 10G max (excluding peripheral devices)

Enviranmental Condition Free from explosive, inflammable, corrosive gases

Grounding Grounding resistance: 100 Q or less

Dislectric Strength 1500 VAC for 1 minule

Insulation Resistance 100 MQ or more at 500 VDC (belween FG and 0V)

Noise Immunity 1500 Vp-p. pulse width: 1 us

Motion module: 2.8 kg

Weight Axis module: 0.7 kg

Micre PC Module: 1.8 kg (including lithium batiery)

* Lithium battery: Type JZFMZ-BAGQL, 3V 1.2AH, with holder, connector and lead
t Japanese Endustrial Standard '
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2.4 GENERAL SPECIFICATIONS OF MODULES (Cont'd)

(2) General Specifications of CRT Control Station

Table 2.3 General Spacifications of CRT Control Station

Items

Specifications

Power Supply

85 to 120 VDC, 50/60 Hz

Consumed Current

0.5 A

Helding Time

10 ms

Ambient Temperature

0 to +55°C (excluding peripheral devices)

Storage Temperature

—20°C to +85 C (exciuding lithium hattery)

Humidity

5% to 95 % relative (non-condensing)

Vibration-Resistance

In compliance with J1S* € 0911 (excluding peripheral devices}

Shock-Resistance

in compliance with JIS* € 0912 10G max (excluding peripheral devices)

Environmental Condition

Free from explosive, inflammable, corrosive gases

Grounding

Grounding resistance: 100 Q or less

Diglactric Strength

1500 VAC for 1 minute

Ingulstion Resistance

100 M Q or more at 500 VDC

Noise Immunity

1500 Vp-p. pulse widih: 1 us

CRT

9", 32 characters X 16 lines

Kayboard

Flat keyboard {function, numeric, edit and cursor keys}

Communication Port

RS5422 port x2

Weight

b kg

" Japanese Industirial Standard
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{3) Dimensions of Modules in mm

(a) Motiocn Module
Type JEFMC-C02 [

MR CONNECTOR, 20P

RECEPTACLE: TYPE MR 20F METAL FITTING FOR  METAL FITTING FOR |
CASE: TYPE MR 20L RACK MOUNTING BASE MOUNTING

v

NE

N

.

2,
250

e 4

145) 170
(215}

MR CONNECTOR, 50P
RECEPTACLE: TYPE MRSF

3.M3DIA EXTERNAL CASE: MRSOL
TERMINALS(+5V, OV, FG)

Note:

1. This drawing shows a motion module, type JEFMC-C027.
Differences between above module and other motion
modules are as follows:

Type JEFMC- Difference
020 Not provided with «1 and 2.
023 Notl provided with «1.
Co27 The same as diagram above.

2. Specified cable: Type JEFMC-W084

Fig. 2.6 Motion Module
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2.4 GENERAL SPECIFICATIONS OF MODULES (Cont'd)

{b) Axis Module MR CONNECTOR, 20P
Type JEFMC-B011 RECEPTACLE: TYPE MR2F  METAL FITTING FOR METAL FITTING FOR
CASE: MR20L RACK MOUNTING BASE MOUNTING

Mationgadk - ab
JEFWC. 80 far}
| com—
| S—
| ou———
| S—
c——
—
| —]
| —
—1

ERLL

250
A .

1ALER

270
235

TAMCER e
My L 1L

i 84
5 /’ :
42 B6.3

3-M3 ClA EXTERNKAL

=¥ 0 TERMINALS (+5V, OV, FG) 170.3 -;:
1128, 3)

Fig. 2.7 Axis Module

(¢) Micro PC Module

Type JEFMC-B110 METAL FITTING FOR  METAL FITTING FOR
RACK MOUNTING BASE MOUNTING

= Al

MR CONNECTOR, 20P
" RECEPTAGCLE: TYPE MR?OF('
CASE: MR20L

MR CONNECTOR, S0P .
AECEPTACLE: TYPE MRHF -

:

() o
FyaC| CASE: MRSOL S
= j -5 ;: 4:
b i
F & TERTAT v |
-

250
235
20

|

Mla, Us, b1d JhPAK 4

M ALy - T
MR CONNECTOR, 20P .
. T
i L]
M
pa— d

3-M3 OIA EXTERNAL |
- TERMINALS {+8V, OV, FG)

= Specified bus cable
with MR connectors, H» ;
Type JEFMC-W100.

e
-

r".
17
A

(43) 100
{143) |
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{(d) CRT Control Station
Type JEFMC-HO11

I DC POWER SUPPLY
!
3_ =0 8 - ’ 1
: —_—_ == == 3 2-20P CONNECTORS, i [
1 TYPE MRP.20FC 1 R - WXIBGHO_LL._ %
w —— = — Z CASES, B
i ==————— TYPE MR-20 )
= . —
=
8 J / es | w0 | e |
] e8]
E’ rn*, B-M3DIA Drilling Plan for Panel
| .__, Eh TAPPED HOLES
1 |
- J 8.4 DIA
MTG HOLES \
I ii MEM Dali - by
GROUND ! E] .EE] = :
TERMINAL 'EBM%
{M4 DIA SCREW) * AEICIDIE 28 £
] [r] I-[I o F’ 2 0
au ClPliG} (TG
slTlulviw (- g]
vzl \Gaped
5 165 5
ll"\
FLAT KEYBOARD
Fig. 2.9 CRT Cantrol Siation
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3. FUNCTIONS

3.1 TYPES OF OPERATION MODES

Motionpack-110 has the following 8 types of operation modes:
(1) Editing Mode (EDIT)

(2) Memory Operation Mode (MEM )+ Automatic operation
(3} Jogging Mode (JOG)+ e Manual operation

{4) Step Operation Mode (STEP) - Manual operation

(5) Rapid Feed Motion {RAPID):w-.. Manual operation

{6} Manual Feed Mode (HANDLE)---+. Manual operation

(7) DNC Operation Mode (DNC)------ DﬁC automatic operation

(8) MDI Operation Mode (MDI}sssst Automatic operation (with CRT control station Type
HO12)

These modes are selected by external input signals EDIT, MEM, JOG, STEP,
RAPID, HANDLE, DNC, and MDIL.

MOTION
MACHINE MQDULE
—_— ©EDIT h-_
c ME A ¥
JOG ;
° STEF
O &
. RAFID y
HANDLE -
N © BNC ¥
~
O
~ MDI
Fig. 3.1

3.1.1 EDITING MODE (EDIT)

This mode is used when writing and reading programs and parameters in the memory in

the motion module, or doing other editing operations. These editing operations are executed

from the CRT control station or from a personal computer, as detailed in Section 7
“OPERATION OF CRT CONTROL STATION” or Section 8§ “PERSONAL COMPUTER".
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3.1.2 MEMORY OPERATION MODE (MEM)

In this mode, the system automatically operates under the control of the program stored in
the memory of the motion module. Interpolation operation requires feedrate override gignals
{OV1 to OVB). For details, refer to Para. 3.5 “MEMORY OPERATION",

3.1.3 JOGGING MODE (JOG)

In this mode, the machine is manually contrclled in motion. While a JOG signal (e.g. +IX:
+direction of X-axis, -J X:—direction of X.axis) is ON, the machine slide moves in the
specified direction at the specified feedrate, and when the signal is turned off, it staps after
deceleration,

The feedrate is set at 16 stages max by jog feedrate selection signals (JOV1 to
JOV8) and parameters, #1104 to #1118. Simultaneous 3-axis operation is available, and the
same feedrate applies to all the three axes.

- 3.1.4 STEP OPERATION MODE (STEP)

This mode is selected when the machine slide is to
be manually driven in steps, that is, each time a
JOG signal is turned on, the slide of the
designated axis moves through one step. The

STEP QPERATION [STEﬂ-J

distance covered by a step can be set at three ]
levels by step multiplier signals (MP1, MP2) JOG SIGNAL (BX.: +4%) ?-——l—
and parameters (#1122, #1123, #1124). oD e -

DISTAMCE IS SET

The feedrate is the same as for jogging. BY PARAMETER,

Simultaneous 3-axis operation is available, and
the same feedrate and step distance apply to all . _
the axes. Fig. 3.2 Step Operation

3.1.5 RAPID TRAVERSE MOTION MODE {(RAPID)

This mode is used to move the machine manually at a rapid feedrate. While a JOG signal is
on, the slide of the axis of the JOG signal maoves in the specified direciion at the selected
feedrate, and when the signal is turned off, it stops after deceleration. The feedrate can be
selected by rapid feed override signals (ROV1 to ROV3) from three levels: 100%, 50%, and
25%, with the 100% feedrate specified by parameters (#1500, #1700, #1900). Simultaneous
3-axis operation is available, and the 100% feedrate is set separately for each axis.

3.9.6 MANUAL FEED MODE (HANDLE)

This mode is for manually controlling the feed motion with a manual dial. In this mode, as
the manual dial is turned CW or CCW, the machine moves in a positive or negative
~ direction.

The distance to be covered by the slide per dial graduation is selected from three
levels: x1, x10, and <100, by an external input signal (MP1, MP2).

23
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3.1.6. MANUAL FEED MODE (HANDLE} {Cont'd}).

Simultaneous l-axis or 3-axis handle operation can be selected by setting the
parameter #1002 D6. For simultaneous 1-axis handle operation, one handle is changed by
using the axis ¢change signal (HX for the X axis, HY for the Y axis, or HZ for the Z axis).

For simultaneous 3-axis handle operation, the three handles may be operated
separately. In addition, only the handle of the axis specified by using the axis change
signal (HX for the X axis, HY for the Y axis, or HZ for the Z axis) can be made effective.
See 9.2.2,

3.1.7 DNC OPERATION MODE (DNC) |
This mode is selected for the host computer to operate Motionpack-110 DNC.

Automatic operation under motion control is performed while travel data is being
received from the host computer.

3.1.8 MDI OPERATION MODE (MDI}

This mode is selected to operate automatically for programs which are in one block specified
from the CRT control station. The specified programs are not stored in the memory of
Motion module.

. NOTE
This mode is available for Motionpack—100 with CRT control station, on
and after type JEFMC-HO12.

3.2 MANUAL RETURN TO REFERENCE POINT

With the Motionpack-110 system, the machine reference point is used as the system reference
ponit, and the system can be brought to this reference point from various positions as
desecribed bhelow.

When the power is turned off, the reference point data is deleted, and it must be
reset after the power supply is turned on again. Usually, a pulse generator with a zerg-poini
pulse and a limit switch for indicating the reference point area are used to determine the
reference point.

The motion to return to the reference point is started when a JOG signal towards the
reference ponit (i.e., +JX or —JX) is turned on while an external reference return (ZBRN)
signal i1s on in the JOG or RAPID mode.

When the machine returns to the reference point, it stops, the axis coordinate data

becomes “0”, and a “return-to-reference point” signal (ZPX, ZPY, or ZPZ for X-, Y-, or
Z-axis, respectively) is output.
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Table 3.1 shows the signals related to the return-to-reference point operation.

Table 3.1 Signals Related to Return-ta-Reference Point

) Input Signal Qutput Signal
Signal
State Reaturn-to- )
Type of Mode Reference Start Completion
Motion Paint
JOG | RAPID ZRN FIR=IXFIY I -IY HIE-JE] IR X ZPY ZPZ
X-axis Raturn-1o- ON OFF ;
. ON ON OFF OFF OnN OFF OFF
Reference Point OFF ON
Y-axis Return-to- ON OFF
) ON OFF ON OFF OFF ON OFF
Reference Point OFF ON
Z-axis Return-to- ON OFF
) ON CFF OFF ON OFF OFF ON
Reference Point OFF ON
Select JOG or RAPID mode. [
JOG OR
i RAPID | |
Tourn on “reference point E
roturn {ZRN}.
- ZRN !
I
Turn on (hold down) manual +JX b
feed button. T RAPID QR JOG i |
¥ —_— FEEDRATE 1
I .
The Bxis moves in t::e rem[‘ersn;;e APPROACH | REFEREMCE
paint direction at the sclecte F RAT
feedrate. EEDRA EQ-I POINT
i FEEDRATE : CREEP FEEDRATE
When the dog trips decel LS, !
deceleration is made to appreach DECEL - , i T
feedrate. LSSIGNAL ——TOSTANCE L | !
- i winTh | | FINAL APPROACH DISTANCE
eceleration is made 10 creep i £ T TO.
feedrete when the first rederence REFERENCE I Pr:”?ﬁ- URN-TO- REFERENCE
point pulse is detected aftar the do POINT PULSE
disengeges from deceleration LS, REFERENCE POINT AREA
! @
When the slide moves by the PULSES AT 4 | —
specified distance sfter raterence g?;:':;éi“fAND BE -!_I
point puize is detected. it stops at REFERENCE + !
the maching reference point. POINT i
POSITION D
i AREA A ! AREA B
Relerence point return complation signsl '
{ZPX, 2PY, or ZP2} i3 output.

Fig. 3.3 Return-to-Reference Point Motion-

When the JOG signal is turned on, the machine slide returns to the reference point
as follows:

(D The slide starts to move towards the reference point at the feedrate for the selected mode
(JOG or RAPID). The motion direction is the one set by the parameter (#1403, #1603,
#1803).

(@ When the dog trips the deceleration LS, the speed is reduced to the approach feedrate,
which has been set by the parameter (#1504, #1704, #1904) in advance.

@ When the dog moves.away from the deceleration LS, and the first reference point pulse
is detected, the slide further decelerates to the creep feedrate, which has been preset by

a parameter (#1505, #1705, #1905). 25
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3.2 MANUAL RETURN TO REFERENCE POINT (Cont'd)

(@ When the slide travels through the preset final approach distance, after detecting the
first reference point pulse, it stops, and the stop position is taken as the machine
reference point which is also taken as the system reference point. The final approach
distance has been set by a parameter (#1556, #1756, #1956) in advance.

& When the slide comes to rest at the reference point, a signal for indicating the return-to-
reference point (ZPX, ZPY or ZPZ) is output. The reference point area has been preset
by a parameter (#1125) in advance.

NOTE
1. The return-to-reference motion takes place in principle, regardless of the
position of the machine slide when the power supply 15 turned on again.
However, when the slide 15 1n area B (see Fig. 3.3), it cannot return
correctly. In this case, as overrun may occur, it must be moved inic
area A before starting the return motion.

2. The dog width must be at least long encugh for the feedrate to decelerate
to the approach feedrate.

RAPID FEEDRATE ¥, Required dog width (L.} is calculated roughly as follows:

APPROACH

1

1

: FEEORATE Vo When Vr = rapid feedrate
1

R a = lst accel/decel constant
--—-' F
DOG WIDTH Then 1= ._1_ . Vr?
4 ! 2 Fos
Fig. 3.4

3. For the return to the reference point in the memory operation mode. refer
to Par, 4.2.9 “AUTOMATIC RETURN-TO-REFERENCE POINT
(G28)".

3.3 FEEDRATE

3.3.1 RAPID TRAVERSE RATE

The rapid feedrates are used in positioning {G00) and manual rapid feed {(RAFID). The
traverse rates differ among the three axes since they are determined by the machine. The

basic rapid traverse rates can be reduced by override setting to L, M or H.

Since the machine slides move at different speeds, the resultant motion of the three
slides is not a straight line. The upper limit of the rapid traverse rate is 24,000 mm/min.

26
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3.3.2 INTERPOLATION FEEDRATE SETTING (F-FUNCTION)
(1) Five digits following F designate feedrates in mm/min.

(2) The feedrate in the following range can be programmed by an F-program.

Format Command Range

F5 Flto F24000 mm/ man

Note: A decimal point cannot be used to
enter F. [f it is entered with a decimal point,
an alarm occurs.

(3} The upper limit of the feedrate may be restricted by the servo system and machine
system. In this case, the upper limit is set by parameter #1102, so that even when an

F-command specifies a value above this limit, the feedrate is fixed at the set upper
limit.

{4) The F-command for a linear or circular interpolation by two slides moving in
combination, gives feedrates in a tangential direction.

(Example 1)
G90 (absolute designation)
G01 X1200 Y900 F500 ;

With the above command :

F = 500 = 4005+ 300¢
(mm/min) Ly.AXIS ELEMENT

+x
X-AXIS ELEMENT Fig. 3.5
(Example 2)
Where, GO3X «- Y - [ - F200;
_ CENTER

F=200= v ix% ty*

(mm/min}

27
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332 INTERPOLATION FEEDRATE SETTING (Cont'd)

|
(5) F-commands for linear inierpolations involving motions in simultaneously controlled
three-axial directions specify feedrates also in the direction tangent to the motion path.

+v
(Example)
Where, G0O1X---Y---Z---F400 ; , |
’ |
= |
F=400= [fxz+iy? +{z° ! i
(mm/min) { [
: | | A00mmyemin
| b
| START POINT : I
: : > +x
) i,/
_________ _
+2z
Fig. 3.7

(6) The feedrates specified by an F-command can be executed at three levels: L (25%),
M (50%) or H (100%), selectively specified by external signals.

NOTE
1. When an interpolation command is programmed, a feedrate command
must also be programmed.

2. Do not program a minus F-commmand.
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3.4 FEEDRATE ACCELERATION/DECELERATION

For rapid traversing and interpolation feed motions, the system applies the respective
automatic acceleration and deceleration.

341 ACCELERATION/DECELERATION DURING RAPID TRAVERSE AND JOGGING

During the following operations, linear automatic acceleration and deceleration are applied.

« Positioning {G0O0) )

+ Rapid traverse (RAPID)
« Jogging (JOG)

« Step feeding (STEP)

The linear feedrate acceleration and deceleration may be specified in two different
rates as shown in Fig. 3.8. (different value for each axis).

FEECRATE v {mm/s)

RARID TRAVERSE - — — — — — — —
FEEDRATE V&

GHANGE POINTL - — DN
FEEDRATE ¥, 2ND LINEAR
ACCEL/DECEL CONSTANT

18T LINEAR

&t e AGGEL/RECEL CONSTANT e |

TIME t (5)
Fig. 3.8

The rapid traverse feedrate and rapid traverse accel/decel constants are present by
parameters (#1500 to #1503, #1700 to #1703, #1800 to #1903).
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3.42 ACCELERATION/DECELERATION DURING INTERPOLATION FEED

The interpolation feedrates are automatically accelerated and decelerated in the exponential
mode, and handle mode.

With exponential deceleration, an interpolation feedrate bias is set and used to
shorten the time for complete stopping.

Exponential accel/decel time constants are set at 8-ms intervals, and interpolation
feedrate bias is set at 125-pps intervals by parameters (#1407, #1607, #1807, #1475, #1675,
#1875).

INTERPOLATION
FEECRATE BIAS

i
‘_ EXPONENTIAL

ACCEL/DECEL
TIME CONSTANT

Fig, 3.9

NOTE
Set the parameters for automatic acceleration/deceleration constants at the
optimum values for the respective machines.

3.6 MEMORY OPERATION

In this mode, one program is selected among the stored programs and 1s started for
automatic gperation by a start signal.

The following functions are executed by the respective external signals.
3.5.1 PROGRAM DESIGNATION AND STARTING

A stored program can be designated by the Control Station or a personal computer. [n
addition, program Nes. {001 to 099) ean be specified by an external BCD 2-digit switeh. To
execute a desired program, designate the program No., reset, and turn on the start signal
{STR)}. Whether to designate the program No. by an external switch (reset signal) or not
18 determined by a parameter (#1002, D7}.

PROGRAM NUMBER ] READING PROGRAM
(EXTERNAL $IGNAL) ! ﬁNUMBER
) 1

RESET ;

. - STARTING OF
50ms | DESIGNATED PROGRAM
START (STR) L
& 100 ms ‘;\50 ma
Fig. 3.10
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3.6.2 TEMPORARY STOP

If temporary stop signal (STP) is turned on while the system is executing a program, the
machine stops after deceleration, and the program is restarted when this signal turned off.
For ON-OFF operation, use the maintained contact.

T XEGUTI
PROGRAM EXECUTION —m e (ON__ EXECUTION TEMPO-
TEMPORARY RARY
STOP STOP
5 : i :
L} 1 "
TEMPORARY
STOP (5TF}
Fig. 3.11

3.5.3 SINGLE-BLOCK QOPERATION

In this mode, the program is executed one block at a time. When a single-block signal
(SBK) is turned on and a start signal {STR) is turned on, the machine executes one block of
the program and stops. When another start signal is turned on, the next block is executed.

When a single-block signal is turned on, while the system is operating continuously,
the current block is executed, and the system stops. When the single-block signal is turned
off, and subsequently, a start signal is input, the operation will be executed in the
continucus mode.

ON
SINGLE-BLOCGH OFF
(56K
o R I M
. ‘ :
1 1 1
PROGRAM EXECUTION | I—[ ]———
s | f—
QNE BLOCK MEXT BLOCK CONTINUOUS OPERATION FROM
EXECUTION EXECUTION OMNE BLOCK AFTER THE NEXT
BLOCK
Fig. 3.12

3.5.4 MACHINE LOCK OPERATION

When a machine lock signal (MLK) is turned on, and then, a start signal (STR) is turned
on, the current position display starts to change as if the machine were executing the
program, but the machine remains at a standstill. However, the M-functions, the
S-functions and the T-functions are exscuted. This mode is used, for exa:mple, when
presetting the display manually, or for checking the program. Note that while the machine
lock signal is on, the return-to-reference motion is not executed.

CAUTION

Be sure to turn on the machine lock signal only while the Ssystem remains
motionless after completely executing a block.
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o

3.5.5. AXIS OMISSION

Program check, etc., can be made by releasing a specific axis from motion control and
| performing idle operation.

If start signal {(STR) is turned on when axis omission signal (NEG) is on in the

‘ memory operation mode (MEM), only the specified axis is not controlled and the machine
does not move. The current value display does not change either.

|

|

3.5.6 OPTIONAL BLOCK SKIP FUNCTION

When an optional block skip signal (SK1-SK8) is turned on or off, the blocks which contain
“*/n” (n = 1to8) are selectively omitted in the execution of the program.

For example, when an SK2 signal is ON, all the commands in the block containing
“/2” are omitted until the block ends.

This function is ineffective on the block under execution or blocks stored in the
advance reading buffer. During memory operation, it becames effective from the block to be
read after the signal.

357 MANUAL INTERRUPTION OF AUTOMATIC GPERATION

When a manual operation (JOG mode, STEP mode, RAPID mode, or HANDLE mode)
intervenes during a memory or a DNC operation, the distance covered by the manual
operation has the effect of shifting the motion path. Therefore, when the memory opeation
mode is restored after the manual interruption and the automatic operation process is
restarted by a start signal, the machine follows the shifted path. A machine coordinate
systemn does not depend upon absolute programming (G90) and incremental programming

(G91).
ACTUAL PATH
REMAINING g:g‘ﬁ"‘}’m
PORTION COMMAND
/ GO0 OR
MANUAL
INTERVENTIOR

oL
.’/O.' \ \Q\\/
a/l“( ATERPOLATION \\\o,

MODE
CHANGE

-~
.,
-

Fig. 3.13
3.5.8 BLOCK PREREAD

In normal operation, one-block data is preread and data processing is
performed to prepare for the next operation. The maximum capacity of one-block data is 128
characters (containing EOR).
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3.6 DNC OPERATION

The motion module with the communieation function (JEFMC-C027) enables DNC
operation, that is, concurrent processing in which a part program can be executed while it
is being received by using an RS-422 port of the host computer such as a personat computer.

This function 1s useful for execution of a large part program exceeding the
Motionpack-110 memory capacity (maximurn of 64k bytes). The DNC mode is used for

operation. Program execution is the same as in memory operation, but program repetition 3
instruection cannot be executed.

For transmission protocol and parameter settings, see parameters #1000, £1003,
and #1009.

3.7 UNRESTRICTED LENGTH POSITIONING

The maximum programmable dimension in Motionpack-110 basically is restricted to
£99999999 pulses. The unrestricted length positioning function is used to program a
dimension exceeding the maximum value.

For example, the function is used to control the machine which repeats positioning
in the same direction infinitely.

Normally, unrestricted length feed can be made in manual cperation (JOG, RAPID,
STEP, or HANDLE), but requires that an incremental movement command (G91) from
the current position is programmed in the memory operation.

However, since the function is of endless operation, the following functions cannot be
used: (Do not set parameters, ete.)

+ Pitch error compensation
« Soft limit check function (available for axis used with restricted length.)
» Absolute command {G80)

The current value is displayed in the increment maode on the CRT control station
screen. In other modes, the current value exceeding £99999.999 is net displayed correctly,

3.8 POSITION CANCEL

Only the current value display universal position in the manual operation moede (JOG,
STEP, RAPID, or HANDLE) can be canceled and set to 0 regardiess of the currently
displayed value. However, it does not affect other current value displays (increment
position, axis position).

The function is equivalent to shifting the coordinates to 0 by using G function

reference coordinate system setting G92. Position cancel can be made for each of the X, Y,
and Z axes. See Par. 7.2.3 for operation.
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3.9 POSITION MEMORY

The current value display (only axis position) on previous turning OFF of the power can
be retained in the offset area even after the power is turned OFF. Normally, the position
memory should be executed at the machine stop. To effect this function, set the system
parameter #1003 D1 to “1.”7

When the position memory signal {(PMEM) is turned ON, current display axis
positions X, Y and Z are retained in the offset numbers H87, H88 and H89, respectively.

OFF oy ======="" OFF
POWER SUPPLY

MEMORY S$TATUS _—4 MEMOR Y
POSITION MEMORY
{PMEM) ]
Fig. 3.14
Meaemory Position Store Location {offset No.)
X H87
Axis Position Y H88
Z H8g

3.10 MECHANICAL HANDLE

When the servo subsystem power 1s off and the machine is moved with the mechanical
handle, the current value position display follows it.

However, generally when the servo subsystem power is off, alarm (No.51 SERVO
POWER NOT SUPPLY) occurs, thus the function should be used by turning on the alarm
clear signal (ACR) to prevent the alarm from occurring.

SERVO READY
{SVOR)

ALARM CLEAR e
.55
(ACR) 2

Fig. 3.16
3.11 SPINDLE CONTROL FUNCTION

Simple spindle control can be performed by using axis module DD/ A output. Operation for
the spindle is performed by setting the axis module axis setup number to 4. See Par. 10.3.

For the feedrate command, the rotation speed of the spindle (rpm) is programmed
in a numeric value of five digits following code 3. '
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Normal rotation, reverse rotation, and stop of the spindle are controlled by using
input signals and parameters. For details of S -function, programming, input, and
parameters, see Pars. 4.5, 9.2.2, 5.3 and 5.8, respectively.

NOTE
1. The function does not contain acceleration/deceleration. Use a spindle
drive with the acceleration/deceleration function as required.

.2. The D/A output of the standard axis module (Type JEFMC-B011) is
adjusted to a maximum =5 V. To use a spindle drive with 10V input,
prepare the axis module (Type JEFMC-BO11B) that the D/A output is
adjusted to + 10V, and £15 VDC external power supply.

3.11.1 NORMAL ROTATION, REVERSE ROTATION, AND STOP OF SPINDLE

Normal rotation, reverse rotation, and stop of the spindle are controlled by setting axis
module D/A output to the positive side ( + ) , negative side ( — ) , and 0V, respectively,
using the spindle normal rotation signal (FRN), spindle reverse rotation signal {RRN),
spindle stop signal (SSTP), and parameter #2004 in combination when the spindle rotation
speed is programmed with S. A standard Servopack is used for spindle without adjustment.

When the drive unit only for the spindle is used, normal rotation signals should be
always input to Motionpack. The noral rotation, reverse rotation, and stop command of the
spindle that M-BCD output of M-signal (M03, M04, M05 etc.) in programming are decoded
can be controlled by input directly to the spindle drive unit.

3.11.2 SPINDLE GEAR CHANGE

The speed command voltage can be changed in accordance with spindle gear change. Gear .
change can be made at three stages (L, M, and H) by using gear ratio selection signals ‘
GR1 and GR2. The maximum rotation speed of the spindle for each of L, M, and H is set by |
using parameters #2150, #2151, and #2152. !

The speed command voltage on each gear is as follows: ‘

S b-digit Programmed Value {rpm) Axis Module |

Speed Command Voltage= Each Gear Parameter Setup Value (rpm) ><Ivj[auc D/A output

The axis module maximum D/A output is as follows:
« 25V axis module type JEFMC-B011 (standard)
» +10V: axis module type JEFMC-B011B
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3.12 MDI OPERATION

! Programs which are input from CRT operator’s panel are operated automatically without
storing in the memory of Motion module. This mode is available for Motionpack-110 with
‘ CRT control station, on and after type JEFMC-HO012.

| 3.12.1 PROGRAM INPUT IN MDI MODE .

(1) Select MDI mode. - :

{2) Depress key on CRT control station. COMMAND display appears.
{3) Depress key.

{4) Input programs by using address and data keys. Max. 32 characters can be entered at
one time. The input data are displayed on the bottom line of the CRT, from left to right.

NOTE
The plural block cannot be specified.

(5) Depress key. The key-in data are registered. The latest display goes out and
is displayed again above the line.

NOTE
If wrong data are input, begin again from (3), key need not be
depressed.

3.12.2 OFERATION IN MDI MODE

(1) Input block data are executed at cycle start (STR) ON in MDI mode.

(2) When the data execution is completed, the block display will go out.

3.13 ADDRESS SEARCH FUNCTION

Search continues until data (character string) held in the memory which coincide with the

data {character string) entered through the NC operator’s panel is found. The contents of
the part program memory can be searched in MEM or EDIT mode.

(1) Operation
() Select MEM or EDIT mode.
& Depress function key.

@ Depress key.

In memory mode, the pointer returns to the top of the program number in MEM
mode.

@ Enter the data (string of not more than 10 characters headed by address) to be
searched.

{5 Depress key. Search starts.
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{2) End of search

{D The pointer of the part program memory points to the top of the data found (pointed
by the cursor), In all cases, only search will be performed but neither BUF display
nor advance reading will be performed.

r' MEMORY POINTER

S
T .

DATA FOUND

@ “NOT FOUND!” appears on the CRT if the desired data is not found. This message
will disappear when a key "( [w] normally) of the control station is depressed.

{(3) Remarks

+ Do not omit leading zeros of the search data. The data itself which has been entered
through the keyboard will be compared with those in the part program memory.

When searching a program number, leading zeros may be omitted.

'» Commands encountered during search will be disregarded even if they are modal
commands,

* On Cycle Start after search, the data of a block which the cursor points to will be read
-and executed, -

3.14 PARAMETER/PROGRAM PROTECT FUNCTION

This function ignores write-in parameter from CRT control station and editing of machining
program.

When protect signal (PRT) is turned ON, . E and keys are
ineffective in EDIT mode. E key in parameter display is also ineffective and
writing can not be changed.

NOTE
E] and keys on a personal computer are not affected.
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3.15 ALARM CODE OUTPUT FUNCTION

This function signals an alarm occurance and the alarm No. to the external 1/0 device
during alarm. The alarm No. is converted to binary number and output to the ports
between #45070¢ and #45077. If there is no alarm, 0 is ocutput. If two or more alarms are

detected, the first alarm is given priority.

{Example)

- Code
1. EXTERNAL ERROR 049 .
2. SERVO ALARM (D) 062
Port #4707
128 64 32 16 2 4 2 1
D7 Ds D5 D4 D3 D2 DI Do
0 0 1 1 0 0 0 1
D7 D6 D5 D4 D3 D2 DI DO
t 0 o 1 1 1 1 1 0
NOTE

When using this function, change or add the I/0 allocation because these
outputs are not included in standard [/0 allocation.
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4. PROGRAMMING

The Motionpack-110 system uses the NC program language. An example of programming

machine motion is shown below:

NOOCOD1 Go1 X10.0 Y20.0 Fi100 M10Q
Maotion
delimiter,
also called
end of
black
(EQB)

r
Auxiligry
operation
accompanying
machine motion
4
Motion speed
Y
b Travel distance
L
Operation
3 moda
Operation
sequence

Fig. 4.1

As shown above, a program is written with alphabetical codes A through Z and digits. At
the end of a block, CR (:) appears, and a program consisis of several blocks.

4.1 INPUT FORMAT

411 INPUT FORMAT LIST

The numerals in the table indicate the maximum number of digits permitted for entry in the

input data.

+ 53

=

3 decimal digits
5 integer digits
Slg’I] (+, )
Axis cods:

Normally, decimal points are not written. If decimal points are written, different
treatment is required, Refer to Par. 4.1.3 "DECIMAL POINT PROGRAMMING",

40
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Table 4.1 Input Formet list

ltern Format
Program No. 04
Sequence No. N4
G-function . G2
Axigs Word ) a+5.3 (Note)
Feedrate per Minute Fs5
T-function T2
M-function Mz
S-function S5
Offset No. H2 or D2
Dwell Command . P5.3
Program No. Designation F4
Number of Repests ' L8 4
Note: In the above table, "a” represents an axis code {X. Y. 2.1, J. K, R. or @).

With the digit codes following alphabetical codes, the leading zeroes and + are
omitted. Minus signs {—) cannot be omitled.

(Example)  X00123 — X123
X+123 — X128
K-123 — K-193

_ With the CRT control staticn, the end of block {EOB) code is represenied by “;”.
With a personal computer, it is represented by CR (ASCII code).

4.1.2 ADDRESS CHARACTERS

Table 4.2 shows the address codes and their meanings.
Table 4,2 Address Characters

Character teaning
Offset No.

Interpolation feedrate

G-function

Offset No.

X-coordinate of arc center

Y-coordinate of arc center

Z-coordinate of arc center

Number of repeals
M-function

Sequence No.

Program No.

Dwell time, Program No. with sub-routine programming

Cut depth and shift value of combined aperation command

Radius designation of circular are

S-fuanction

T-function

X-function
Y-¢coordinate

N <=l ~w Dol volZ||r| Rl = —|XT|D| MO

Z-coordinate

4
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41,3 DECIMAL POINT PROGRAMMING

For coordinate (distance), time and feedrate, numerals including a decimal point can be

used.

(1) A decimal point can be used with the following address characters:
Coordinate: X,Y,2,1,J,K,R, Q
Time: P

(Example) Where 0.001 mm/p,
X15. means X-axis 15.000 mm.
Y20.5 means Y-axis 20.500 mm.
GO04P1. means dwell time 1.000s.

{2} When numerals without a decimal poini are programmed.
“1” is regarded as "0.001" (for 0.001 mm/p}.

(Example)
X15 means X.axis 0.015 mm.

41.4 DECIMAL POINT MOVEMENT

The decimal point position on the current value display can be moved by setting
parameter #1005 D2-D0.

When the number of decimal places is two
X15.: X15.00 mm
¥20.5: Y20.50 mm
X45: X0.45 mm
Y0l: Y0.0l mm

(1) The decimal point movement range is as follows:

(O The number of decimal places is three in standard setting (0.001 mm/command pulse
in handling the minimum setup units).

@ The number of decimal places is two in standard setting (0.01 mm/command pulse in
handhing the minimum setup units}.

® The number of decimal places is one in standard setting (0.1 mm/command pulse in
handling the minimum setup units).

@ There is no decimal point in standard setting (1 mm/command pulse in handling the
minimum setup units).

(2) The decimal point is moved simply to facilitate display and input method. The units in
the control subsystem functioning in Motionpack do not change. In the User’s Manual,
the number of decimal places is also three in standard setting. As a rule, in this
manual, one command pulse = 0.001 mm.
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(3) If decimal point specification in (1) is not made, conversion between the specified value
and actual machine travel distance is required. This affects the foliowing programmed
values and parameters:

Speed (feedrate);

+ Interpolation feedrate F specification in program :

» Parameter #1101: Maximum manual handle feedrate setting

» Parameter #1102: Maximum interpolation feedrate setting

+ Parameters #1104-£1106: Jog feedrate setting

» Parameters #1500, #1700, #1900: Rapid feedrate setting

» Parameters #1504, #1704, £1904;: Reference point return approach speed
+ Parameters #1505, #1705, #1905: Reference point return creep speed

Acceleration/deceleration:

» Parameters #1475, #1675, #1975: Interpolation feedrate bias setting
» Parameters #1501, #1701, #1901: First stage linear acceleration/deceleration constant
» Parameters #1502, #1702, #1902: Second stage linear acceleration/deceleration constant

Positions:

» Parameters #1122.#1124: Step feed

* Parameter #1125: Reference point position area setting

» Parameters #1550, #1730, #1950: Soft limit boundary value in positive direction
» Parameters #1551, #1751, #1951: Soft limit boundary value in negative direction

(Example) When decimal point movement is used by setting one command pulse
(0.01 mm) two decimal places in movement, all of the programmed values and
parameter setup values described above are affected: each becomes 10 times
the standard setup unit of one command pulse (0.001 mm )( %?ﬁ =10).
That is, if F12 is programmed in F setting, movement is made at the rate of
120 mm/min.

+ If parameter #1102 (maximum interpolation feedrate) is set to 2400, movement is made at
the rate of 24000 mm/min.
* The maximum programmable value +99999.999 becomes +999999.99,
TFor example, ¥X15. is displayed as X15.00 mm; '
Y 20.5 is displayed as Y20.50 mm: and
745 is displayed as Z 0.45 mm.

{4) If memory operation is performed by programming numeric values having a decimal
point different from the specified one, alarm (No.16: PROG ERROR) occurs.

{Example) When #1005 = 2 (two decimal places) is set,

The command block G00 X10.00 Y12.34; is executed normally.
The command block GO0 X10.000 Y12.340; results in an alarm.
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415 PROGRAM NUMBER

Program Nos. are prefixed to the programs to identify them.

{1) Up to 4 digits can be used as program Nos. written after the character O (00001-0§999).
Up to 99 programs can be stored in the memory of a motion module in range of
memory capacity. Two-digit numbers between 001 and 099 can be designated by
external input signals.

(2) Program start with program Nos., and end in M02, M30 {or M99). M02 and M30
indicate the end of main programs. For the explanation of M02, M30 and M99, refer to
Par. 4.4.2 “M-FUNCTION",

41.6 SEQUENCE NUMBER

Address N followed by up to 4 digits can be programmed at the leading end of a block
(INOCD1-N9399).

These digits are used 1o identify the blocks, but do not have any effect on the
internal control or program execution sequence. Therefore, the digits may be selected in
sequence, but they can just as well be any numbers, such as numbers out of sequence,
duplicate numbers, or no numbers at all. Using sequential numbers are normally most
convenient to identify the blocks.

4.1.7 OPTIONAL BLOCK SKIP

Those blocks in which “/n" (n = 1 to 8) is written are skipped from the “/n” to the end of
the block when the external optional block skip switch of that “n” number is ON. The “/n"
can be written also at some position in the middle of blocks.

(Example)
/2 N1234 GO1 X100 /3 Y200;

When switch SK2 is ON, this block is totally ignored and when switch SK3 is ON, this block
is executed only as if it is N1234 GOO X100:

NOTE
1. The optional block skip function is processed when the instruction is
read from the memory to the buffer. When it is already read into the

buffer, subsequent switching on of the switch will not be effective to
skip the block.

2. If nin “/n” 1s omitted, it means “/1”.
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4.2 G FUNCTION

421 LIST OF G CODES

‘

Table 4.3 List of G Codes

Function Codtj Group | Command Word Description

Positioning Goo GooX- Y- Z - Simultaneous rapid traverse along 3 axes to
arrive at pasition X, Y, or Z,

Linsar Interpolation GOl GO1X--Y -+ Z--F-- ; ISimultaneous feed motion along 3 axes
resulting in linear motion to position X, Y,
or Z at feedrate T, '

Circular Go2 o1 [G02X-Y .- I++J-- |Resultant circutar motion to position X, Y

Intarpolstion Go3 F- {or ZX. YZ) with the center at [J {or KI,

G02G18Z-- X - K- [ |JK), or with a radius of R, al a tangential
Py feedrate of F.

GO2G19Y - Z - J v G02: Clockwise

K-F- G03: Counterclockwise
GozX-.Y-.R--;

Dwell Command Go4 GO4P - ; Waiting until the time duration specified by P
elapses hefore starting Lo execute next block.

Error Detect 06 GO6X Y 2o s After the allocation of motion pulses to X, Y,

Off Positioning * Z. the subsequent block execution is started

’ immediately witheut waiting fer complete
positioning.

Offset Value Input G10 GLH. - Q- Drirect input of offset value in program.

Plane G17 Designation of the plane on which to execute

Designation Gig e¢ircular interpolation

- G139 02 — G117 X-Y plane
G18: Z2-X plane
(19: Y-Z plane

Return-to-Reference G28 G2 Y- Z . Return-to-refarence point after moving to X,

Point Y. Z. However. when the power is first
turned on, it returns to the reference point
immediately.

Skip G3l * IG3X.-Y - Z--F--;|When skip signal is turned on or off during
linear interpolation at feedrate F toward X,
Y, Z, resulting {rom simulianeocus motion
along 3 axes, the motion decelerates and
stops. Then the next block is executed.

Z-axis Offset + G43 G43Z--H-- ; Mation distance in Z direction is increased or

Z2-axis Offset — Gd4 decreased by offset memory value designated
by H.

05 (G43: Plus
G44; Minus

Z-axis Offset Gigy G49; Cancelling contents of memory of offset value

Command Cancael designated by H.

X-Y Axes Oifset G45 G45X Y Do Motion distances in X-Y directions are

Command + increased or decreased by offset memory

X-Y Axss Offset G46 value designated by D.

Cormmand -

X-¥Y Axes Qffset G47 . G47X-- YD ; Motion distances in X-Y directions are

Command Double + increased or decreased by twice the offset

X-¥ Axes Difset G48 memory value designated by D,

Command Double ~

Machine Coordinate G53 GH3X- Y2 Returning to reference point {X, Y, Z) of

System Setting machine coordinate system.

Note: Mark _1 indicaies that the power is turned on and the marked function is automatically selected.
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421 LIST OF G CODES (Cont'd)

Table 4.3 List of G Codes (Cont'd)

Command Spot Facing

e Lo Foe g

Function Coda| Group Command Word Description
Notch Signal B Gés GGEX M-~ ; Signal ouiput at the previously programmed
Qutput Command 067 G67X-M-- ; position during positioning.
Notch Signal A G68 GGEXH - YH-- ; Signal output al the previously programmed
Qutput Command position during positioning.
MNotch Signal A Output | G69 G489, Notch signal output is reset.
Reset Command
Combined Operation G80 (80; Combined operation command is canceled.
Command Cancel
Combinesd Operation G811 G81X.-Y «+ Z++ R+ L|Drilling operation,
~ Command Crilling R IR
Cambined Operation GR2 G&2X-Y -3 +-R- P{Dwsll on hole bottom in drilling operation.

Combined Operation G GESX--Y - 2--R--@Q|Cut depth and shift distance can be specified.
Commaeand Deep Hole Lo Foy
Drilling Ga3X Y LR
0 | J. K-L-F-;
Combined Operation G84 G84¥ Y- Z--R--P|Tapping operation.
Command Tapping L Foees
Combined Operation 85 G85X-- Y- Z--R- LiBoring operation.
Command Boring e P ;
Combined Dperation G86 G86X...Y - Z.-R-- L|Spindle stops at Z point in boring.
Command Boring R
Combined Operation G8o G8IX--Y -2 --R--P|Dwell at Z2 point in boring.
Command Boring L Foees
Combined Operation G9BW Return to initial point level after combined
Command Initial operabion ends,
Point Return 10
Combined Operation G99 Return to R point level after combined
Command R Point operalion ends,
Return
Absolute Command Gy 03 Gao; Designating motion data to be absolute.
Incrementat Command | G891 GoL; Designating motion data to be incremental.
Programming of Gg2 G2X-+ Y 2 v Designating position of “absocluie zero point,”

Absolute Zero Point

*

Note: Mark 1 indicates that the power is turned on and the marked function is automatically selected.

(1% The G functions marked by * are non-modal and effective only for the block in which
they are programmed.

(2} The G functions in groups 01 through 10 and modal, remaining effective until another G
function in the same group is programmed next.

{8) The G functions in the * group cannot be programmed in the same block 1n which

another G function is programmed. Any such G function must be programmed in a

separate block.
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4.2.2 POSITIONING (GO00)

(1)[GOO X Y- Z--v; |
With this command, the tool is sent to the specified position, with the slides in the §

axial directions moving simultaneously. A slide for which no command i1s programmed
remains motionless.

{2) The rapid traverse rates for the thres ' {Program example)
axes are independently set. GO0 X4000 Y4000 Z4000; !
(3) Motions in the three axes are independent ¥ AXIS

of each other, and, therefore, the resultant 0
. . . 4
tool path is not necessarily straight. This
requires particular attention.
(4) GO0 is a modal G code belonging to the _ _
01 group. ' ° T ' X AKIS |
4000 RAPID TRAVERSE AATES
X-AX1S - Bm/min
Z A Y-A!:S: Smimin
2.AX15: 4m¢min

Fig. 4.2

423 ERROR-DETECT-OFF POSITIONING (G08)

(G06 Xooe Yoo Zo; |

With this command, the same positioning motions take place as with GO0 commands, with
the following differences:

(1) A GO0 ecommand is executed in the error-detect-on mode. The execution of a block is
started only when the servo-delay pulses are confirmed to have been reduced to within a
permissible range after the allocation of the motion pulses. With this mode, the corners
of motion paths are sharp.

With the error-detect-off mode of G06, the program advances as soon as the motion
pulses have been allocated.

(2) With GD6, the program advances to the next block as scon as the positioning by a block
in the » group has been completed. Therefore, the motion path is rounded at the
corners. _ GOO POSITIONING
: /PATH

T
(3) GO6 is a non-modal G function in the * group, N

GOB_POSITIONING
effective only in the programmed block. PATH

Fig. 4.3

47
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4.24 LINEAR INTERPOLATION (G01)

(D[GOL Xow Yori Zove oo |
With this command, the three slides move simultaneously, resulting in a linear motion.
Where commands are missing for some axes, those axes remain motionless,

(Program example)
GO01 X4000 Y4000 Z4000 F100;

¥ AXIS

4000

100 mm/min
| RESULTANT FEEDRATE

A AXIS

ZAaxs

Fig. 4.4

(2) With G01, the program advances to the next block in the error-detect-on mode as soon as
the pulse distribution of a block has been completed.

(3) The feedrate is specified by the I code. The resultant speed of the motions of the moving
slides become the command feedrate.
F =400 = +/F{ +F§ +F7
{mm/min) - :
{Fx, Fy, Fz denote feedrates in X, Y, or Z direction.)

(4) If no F code is programmed in the block of G0l or in the preceding block, the alarm
state [No.13: PROG ERROR (F)] is turned on.

425 CIRCULAR INTERPOLATION {G02, GO3).

There are the following two types of commands for circular motion:
» By approached and central coordinate points of circular motion path,
+ By approached coordinate point and radius of circular motion path.

(1) Command by Approached and Central Coordinate Points

With the following commands, the machine slide motions are controlled to give
resultant circular motion on the XY, ZX, or YZ plane at a tangential feedrate specified
by F.

XY plane
G17 GOZ Xoo Yoo Toer Joor Foe:
G03
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ZX plane
G18 GO02 Zov Xoor Koon 1o Fovrs
G03 .

YZ plane
G19GO2 Y:or Zeer Jooe Kove Fooe
03

The rotating direction of the resultant motion is specified as follows:
G02: Clockwise
G03: Counterclockwise

¥ AXIS XANIS ZANIS

:g::\ ‘gzi\
XV PLANE X AXIS ZX PLANE Z A3 YZ PLANE Y ANS
G617 G19) 1G19)
Fig. 4.5

When programming circular interpolations (G02, G03), make a preliminary
specification of the plane for interpolation with G17, G18, or (G19, heforehand.

G17: XY plane .
G18: ZX plane
G19: YZ plane

Immediately after turning on the power, the XY plane (G17) is automatically
selected, if not otherwise programmed.

(Praogram examples)

G17 G50 G03 X1500 Y4000 1-3000 J-1000 F150; G17 G9! GO3 X-4000 Y2000 I-3000 J-1000 F150;

¥ ANIS ¥ AXIS

A0 -

END POINT ) END POINT
START POINT 4000

2000
2000 &
CENTER .~~~ -1000 CENTER 1000

‘# 7500 3500 X AXIS —$ 1500 5555 X AXIS

fig. 4.7 Incremental Programming {G91}

2000

Fig. 4.6 Absoluta Programming { G90)

NOTE
Central coordinate point must be demgnated by viewing from start point

regardless of G90 and G91.
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425 CIRCULAR INTERPOLATION (G02, GO3) (Cont'd)

(2) Radius Designation

In programming circular interpolation, the radius of the circular moiion path may be
programmed by R, instead of designating the coordinate of the ecenter by I, J or K. This
is called “radius R designation in circular interpolation command”.

Note that -
When R>0, the segment angle is less than 180°,
When R<0, the segment angle is greater than 180°,

NOTE
If the coordinate value of the end point of a circular interpolation motion is
not on the correct circular path due to errors in calculation, ete., corrections
are made as shown in Fig. 4.9.

When the end point is programmed in the hatched areas, alarm-state {No.2t: PROG
ERROR (G02/G03) ] occurs.

One complete circle cannot be programmed, so when progamming a complete circle,
it must be divided into two commmands.
\

180°CR MORE

) END POINT

- 180°CR LESS oy
b | _
STHT POINT w //;
GI7 GOZK----- Yoo A o Foe e : The 1" marks represent end commands.
Fig. 4.8 Fig. 4.9

(3) Complete Circle Designation

A completely closed circle can be programmed in one block.

{Program example) Y AXIS
GO0 X0 YO;

Goz X0 YO0 [1000 JO F100;

—
G0z

t X AXLES

50
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426 DWELL (GD4)

(1)[Go4 P---; ]

With this command, the execution time of the next block is delayed as long as the time
specified by P,

0
PREVIOsBLOCK |~ _ L7 b — = |NExT 3LOCK EXEcUTED
30
TIMER
Fig. 4.11

(2) A dwell command is programmed as an independent block.

{3) The time of halt can be specified within the following range by P.

Farmat Dwell Designation Range
P5.3 0.00L to 99999.999 5

Note: The values are not affected by metric or inch I/0 units.

(Program example}

G04  P2500;
or . ] Dwell time: 2.5 seconds
G04 P2.5;
4.2.7 OFFSET VALUE INPUT (G10) ’

Offset value data can be directly written in the program.
(1) Offset Value Absolute Cornmand

The command block
[GI0H.- Q----; |
causes the offset value data specified in Q- -+ to be written into the offset number
specified in H--. The previously entered offset value data is updated.
Program example: G10 H20 @1.23;
G10 H21 Q-456;
This sets 1.23 in offset number H20 and -456 in offset number H21.

51
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4.2.7 - OFFSET VALUE INPUT (G10) (Cont'd)

(2) External Input Signal Write Command

Offset value data are read from outside of Motion module by using the input from g -PC
or the machine I/0 input pin.
The ¢command block

[GI0H- U--, |
causes offset value data (BCD signal) input from the input signal number specified in
U-++ (U4011-U4014) to be written into the offset number specified in H--. The previously
entered offset value data is updated.

However, this function cannot be executed if standard 170 allocations are made
because the designated area to the input signal numbers is #4011 to #4014. 1/0 real-
locations are required. The number of offset value data digits to be written can be set in
the range of two to eight by using parameter #1005 D7-D4.

# 1005 Dy D6 D% D4 D3 D2 | DI Do

Two-digit designstion (1 byte or 8 bits)
Four.digit designation {? bytes or 16 bits}
Six-digit designation (3 bytes or 24 bits)
Eight-digit designation {4 bytes or 32 bits)

NOTE
1. Only numeric values with no decimal point can be designated.

2. To designate the sign ® input, input simultaneously the external
offset data sign © data signal (EINV) and external offset data.
The sign @ input is not needed. External offset data sign © signal is
required for the [/0 allocation of 1/0 signal #40074.

Program example:
+ When parameter #1005 contains
DVi=0,D6=1,D5=0,D4=190
six digits (3 bytes or 24 bits) are specified for the number of data digits.
« When the input signal state is '
the command block

D7 D6 D5 D4 D3 D2 D1 DO

g4011[7] 8 gaon o1 [1[1]3]0lo]o0
#4012 5| 6 ga02{olslol1lola]y o
44013 [ 3| 2 or taafojo|t[1]0 1|00
#4014 | 1] 2 taoa|ofofol1]o o)1 ]o0

{BCD Indication} (Bit Indication}

G10 H20 U4011;
sets 345678 in offset number H20.

52
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428 PLANE DESIGNATION (G17, G18, G19)

(1) The planes for executing circular interpolation are designated by G17, G18 or (G19.
G17; XY plane
G18: ZX plane
G19: YZ plane

(2) Motion commands for any single slide can be programmed without regard to the plane
designation by G17, G18, G19. :

For example, when “G17 Z.+;” is programmed, the slide along the Z axis moves.
(3} Immediately after turning on the power, G17 (XY plane) is automatically turned on.

4.29 AUTOMATIC RETURN-TO-REFERENCE POINT (G28)

(1)[G28 X Yoo ey ] : - .
With this command, first, the machine is moved to X, Y, Z by quick feed (G00), and
then, to the reference point. However, immediately after the power is turned on, the
machine moves directly to the reference point without first moving to X, Y, Z.

L}

(a) The machine moves aiong the three axes simultaneously, but-any axis, not commanded,
does not move.

| {(Program example)
(G28 X20. Yio.;

Y AXIS

START POINT
X AXIS LS POSITION

POSITIONING

REFUGE POINT
.Y} .

¥ AXIS LS POSITION

REFERENCE
POINT

RETURAN-TO-REFERENCE
POINT

X AXIS

Fig. 4.12

(2) High Speed Reference Point Return Specifications

(a) High speed reference point return specifications can be made in place of the automaltic
. reference point return described above by setting parameter #1001 Dz.

{b} The high speed reference point return differs from the automatic reference point return
in that axis movement is always positioned in rapid positioning (G0)). Thus, axis
movement is not decelerated to approach or creep speed around the reference point,
enabling a return to the reference point in a short period of time.

53
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429 AUTOMATIC RETURN-TO-REFERENCE POINT {(G28) (Cont’'d)

(c) However, the high speed reference point return is enabled after a manual return to the
reference point is made after power on or after completion of normal reference point
return operation for all axes by using the G28 command. If G28 command is given
abruptly with the high speed reference point return specifications after power on,

. antomatic reference ponit return operation is performed only at the first time,

(d) When high speed reference point return specifications are made, a return can be made
to the reference point even if the starting position is beyond the area where reference
point return is enabled.

4.2.10 SKIP FUNCTION (G31)

(1)[G81 Xo Yorr Zove Foov; |
With this command, a special linear interpolation is executed as follows:
When a skip signal (SKIP) is turned ON/OFF during this interpolation, the machine
" decelerates and stops, the remaining motion is neglected and omitted, and the program
advances to the next block. In other command except for G31,- ON/OFF operation of

the skip signal is ignored.

LOME] STARTED MACHINE
SKIP - I k DECELERATION AND STOP

STARTED MACHINE
DECEL\E\RATIDN AND STOP

SKIP _‘I:EE!_

(2) G31 is a non-medal function and effective for block commanded.

(Program example)
N100 G90 G31 X100.0 Y50.0 F300;
N200 GO1 X80.0 Y15.0;

SKIP SIGHAL
RECEWED WERE.

\_\ o (100.50)
PR |

i
¥ .
i ——e= - ACTUAL MOTION
¥ . ! .
“\@ f
- g L MOTION WITHOUT SKIP SIGNAL
{50.20) .
{80.15)
X

Fig. 4.13
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(Operation example)
NO01 G9 G31 Z-100. F100;

Noo2 GO1 Z2100. F1000; 1‘/ ,
8 LS
7=t .
" When the skip signal is input (LS is ON/ ' 1 DOGN]
OFF) during execution of N001, the < 1{’, /’;/////

¢

-100

machine decelerates and stops. Then the
program advances to the next block N002,

If no skip signal is ON/OFF during the execution of a G31 block, the machine stops
at the end of the block, and an alarm (No.28: PROG ERROR G31) occurs.

(3) When parameter #1003 DO is set, after the execution of a G31 block without turing
ON/OFFT a skip signal, the program is advanced automatically to the next block with
no alarm.

4.2.11 POSITION OFFSET IN Z-AXIS (G43, G44, G48)

This command 1s far adding or subtracting the contents of the offset memory to or frem the
Z-axis command value for correcting the Z position. See Par. 7.4 “DISPLAYING AND
WRITING OFFSET DATA".

f1) G codes for Z Offset Functions and Offset Direction
The actual offset direction is determined by the offset value sign specified with the H

code and the G code. Generally, offset value should be processed as plus value for the
sake of clear understanding.

Tabel 4.4
G Code Maaning Offset Value Sign
() (=)
G43 (+) direction {+) direction (=) direction
G4 (—) direction {=) direction {+} direction
G49 Cancelling - —

{2) Once G43 or G44 is commanded, it remains effective until cancelled by G49. They are
modal.

(3) G49 command cancels Z offset commands.

{4) H00 command also cancels Z-axis offset commands. (H00 is a unrewritable value,
because its content is fixed to 0.)

55
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4211 POSITION OFFSET IN Z-AXIS (G43, G44, G49) (Cont'd)
(5) Z-axis offset commands are programmed as follows:

(a) (GO1)
| G43 (G44) Z-- H---; |

With this cornmand, the offset memory content designated by H is added (or subtract-
ed) to or from the Z command pesition, and the movement is made to the corrected
position,

(b)|(GO1) Z-+;
G43(G44) Hew;

With this command, the offset value designated by H only is covered by the Z motion.

(c

e

G43(G44) Z--- Hewr;
H-;

With this command, the H motion covers the difference between the offset prior to
command (2) and the new offset.

{6) When programming G43, G44, G49, the 01 group G code must be G00 or G01. When G02
or G03 is programmed, the alarm state occurs.

NOTE
If a G92 command involving Z-axis is commanded, while a Z-axis offset is
under execution, the offset is cancelled. In principle, specify G92 with an
offset cancelled state.

(Program example)

H10 OFFSET VALUE-3.0 rocRD
H1li OFFSET VALUE 4.0 :2?3;?" .
TOOL POSITION L l ; —20.000

b - -
—=23.000

CRT DISPLAY WITH

OFFSET ADDED 7777 /ff
(2-AXIS ONLY) ¥
} e —
N101 G92 Z0; ' 0.000 T —33.000
N102 G9%0 GO0 X1.0 Y2.0; 0.000
N103 G43 Z-20. H10; —-23.000
N104 GO1 Z—30. F1000; -33.000 PROGRAMMED
N165 G0.0 Z0 Hoo; 0.000 AcTuAL srnou-__k_%é— 0000
H et —34.0(K)
N201 GO0 X-2.0 Y-2.0: T
N202 G44 Z-30.-H11; —34.000 '
N203 GOL Z—40. F1000; ~44.000 : o
N204 GO0 Z0 HO0: 0.000 NN ' |

Fig. 4.14
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42,12 POSITION OFFSET IN'X- AND Y-AXES (G45 TO G48)

1GOL G45 X Y- Do F--: |

X, Y position offset is for extending or reducing the programmed moving distances by the
values in the offset memory, and is mainly used to compensate for tool radius in machmmg
rectangular workpleces

(1y G Codes for X, Y Position Offset

Extension or reduction is determined by the sign of the offset value designated by the D
code and the G codes.

Generally, offset values should be processed as plus values for the sake of clear

understanding.
Table 4.5
G Code Group © Meaning Sign of Offset Value
(+) (~)

G45 * Extension Extension Reduction
G4b * Reduction Reduction | Extension
G47 . * . { Deuble extension Doubie exténsion - |Double reduction’
G48 ® Double reduction Double reduction Double extension

{2) G45 to G48 extend or reduce the motions along the axis designated by these blocks. The
extension or reduction is effective only in the block in which G45 to G48 are programm-
ed, and the motions in other blocks aré unaffected. Therefore, to restore the originally
programmed values, the opposite offset must be programmed.

(3) To clarify the above operation, programming these commands in the incremental mode
(G91) is helpful. In the absolute mode (G90), adding or reducing offset values may be’

unwieldy.

(4) When programming G45 to G48, specify the offset memory No. by D. However, since D
is modal, when the same D value is used before, it need not be programmed.

{(Program example)

_____________ -
1
I-
Gt : :
DGOO G46 X-++-+Y = DOL; ++1+++- ~REDUCTION !
@GO G&7 Y-+ DONF; -+ -~ DOUBLE  EXTENSION 1@
@ G4T Xowo(DOLY; oo DOUBLE  EXTENSION I
@ GAT Y (DL v eeemreeene DOUBLE EXTENSION !
®  G4T X DOY; +rreveeeeDOUBLE  EXTENSION . e
. @G0 G46 X+ -+ Y-(DQ1); -+ +--REDUCTION ®

PROGRAMMING

Fig. 4.15
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o

4.2.12 POSITION OFFSET IN X- AND Y-AXES (G45 TO G48) (Cont'd}

o8

(5) Length for Extension or Reduction

(a) One or two times the programmed offset length is added or subtracted, selectively.

See Fig. 4.16.

{b) When the motion has been extended or shortened by offsetting in the preceding block,
the starting point for the present block i1s offset. The overall move distance, however,
is the same as in the above case. See Fig. 4.17.

G91 GO0 G47 X6000 D10; D10=2000

4000
GRO(COMMAND) IDOUBLE EXTENSION)
o_ —— — —
10000
START POINT END PGINT
[AXIS MOTION)
Fig. 4.16
NOTE

When the offset is larger than the motion
distance programmed in a block, the
offset may result in reverse motion.

(6) Application to Circular Interpolation

With the same command as above {(a).

{DOUBLE EXTENSION)
———

_ 4000
GO0 (COMMAND}
-—0-

10000 “-T“

END POINT
(AXIS MOTION)

START

POINT  oeFSET BY PREVIOUS BLOCK

Fog. 4.17

G46 X1000 D10; D10=2000

1000 [COMMAND)

END POINT

SYART POINT
{AXIS MOTION)

Fig. 4,18

When 1, J, K, R are programmed in the same block with G45 to G48, extension or
reduction is made respectively in the same direction as X, Y, Z. Therefore, radius
compensation is possible with 1/4 circle, or 3/4 circle only.

G91;
G45 G02 X5000 Y5000 15000 D10;
D10 = 2000

ACTUAL PATH e}

I\Y EXTENSION : 2000

X EXTENSION: 2060

S000 (X}

&
STAAT 5000 (h
X POINT

'\\

Fig. 4.19

1 EXTENSION: 2000
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In practice, if an offset is applied in
the preceding block as given below, the
radius of anr arc can be offset correctly.

ACTUAL PATH -~

GY1 GOI F--roos;
GA6 Xovever Yommenn D10:
G5 Yeereres

G45 G02 X-vvene Yorees Toveenss

|
(ﬁ
(8)
®

NOTE
To program a 1/2 circle, combine two
1/4 circle commands.

START POINT

Fig. 4.20

When programming G45 to G48, only 01 group G codes (GO0, G01, G02, G03) can be
programmed. G-¢ode programming other G0l group causes the alarm stage.

In the incremental designation mode {G91), since only the motion for the offset is
required, program “0” for movement,

G91 G01 G45 X0 YO D1OF -
The machine moves through the offset distance corresponding to D10 in both the X-
and Y -axes directions.

G GO0 G46 X0 D11; .
The machine moves only in the X direction through the offset of D11 in the minus
direction,

Giving a sign to “0” is meaningless.

NOTE
1. When G45 to G48 are programmed to effect simultaneous motions on
two axes, the extension or reduction is effective along both axes. If this
is applied to a cutting tool, an overcut or undersize cut will result. This
requires careful attension. See Fig. 4.21.

" 2. This X, Y position offset can be programmed in addition to the Z-axis
position offset.

3. When G92 is programmed in the offset mode, the coordinate system
setting process is executed after the cancellation of the offset in the
designated axis. In principle, specify G92 after restoring the offset
position by programming a reverse offset,

4. Execute a return-to-reference point command after cancelling this
command.
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4.2.12 POSITION OFFSET IN X- AND Y-AXES (G45 TO G48) (Cont'd)

(b}
Fig. 4.21
(Program example)
a0 0 50 70
L@ | B N X

Vanal : | .

\’\7( e @ :@
8 ®; 30R : '

/ ~ ! |8 @

! LN g

[ S
2 @, o

' W

1 40R

5 j@

= T

40
&

(]
: 'START
POINT

40 140

+X

{DGI1 GOl 2-35. Fl50;

@ G46 X40. Y40. D10 F300:
@ G45 Y70.:

@G45 G0z X30. Y30. 130.;

& G45 Go1 X30.;

® Y -50.;
m G48 Xs0;
@ ¥50.;
60 Fig. 4.22
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@  G47 X70.;

®  G47 Y-60.;

@  G47 X0;

@G46 G03 X-40. Y40, J—40.;
B»G46 GO1 Y

@  G47 X-140.;

@ G46 X—40. Y—-40.;

@ 225.;




4213 RETURN-TO-MACHINE COORDINATE SYSTEM (G53)

With Motionpack-110, there are two types of coordinate systems: machine coordinate system
(intrinsic coordinate system of the machine, to the zero point of which automatic return is
easily made in accordance with Par. 3.2 “MANUAL RETURN-TO-REFERENCE

POINT"), and the absolute coordinate system (to be established by G92).

Command G353 is programmed, as given below, to move the machine from the
current position designated in the absolute coordinate system temporarily to posmon X, Y,
or Z expressed in the machine coordinate system in that block only.

[(G90) G58 X - Y-r Zovrs |

NOTE
1. Program G53 only with G00 or G01 belonging to the 01 group.

2. When (G53 command is given while a position offset is on, the offset i \

temporarily cancelled. Generally, cancel any offset before giving a G53
command.

3. If the machine lock function is ON when a G353 command is given, the
command values that are only displayed while the machine lock
function is OFF are also displayed to the end. If the machine lock
function is switched on and off during a G53 block, correct positioning
cannot be obtained.

However, if the entire 53 block is executed in the machine lock OFF
state, correct positioning is possible even when a machine lock operation
intervenes prior to the execution.

4. Execute a G53 command by designating G90. Even if the G91 designation
is left unchanged, the values are treated as G90 values.

{(Program example)
G90 G593 GO0 X100. Y300. ;

=
3
ABSOLUTE COORDINATE
REFERENCE POINT
x

\MAchE COORDINATE

ZERO POINT

Fig. 4.23
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4214 NOTCH SIGNAL COMMANDS A (G68, G69)

The notch signal can be turned ON and output at the previously programmed position by the
time the positioning point is reached after positioning starts.

Whether or not the notch signal is used is specified by using parameter #1003 D4,

POSITIONIN
STAR'I; POINT

DURING MOVEMENT
{e.g. GO1 X ...2)

OFF ON

OFFSET _ AX,
AMOUNT |

2y

'y A
NOTCH SIGNAL NOTCH SIGNAL
COMMAND RESET

G6g Gf9

Fig. 4.24 Notch Signal

(1) Command Method

The notch signal is commanded in G68 prior to a positioning command block; it is
output at the position where the offset value data indicated by offset value number H-. 1s
passed through from the positioning start point.

(Prograglhgxos}l&{ﬁg)signa] is reset by using the G69 command.

[G68 XH.-YH--; | «Notech signal output command Block

(When the X-axis passes through the position
indicated by H90, T11 is turned on; when the Y-axis
passes through the position indicated by H94, T22 is
turned on.)

GO01 X100, Y200. F50; - Positioning command Block

(69; --Notch signal output reset command Block

G68 XHO0 YHM;

(2) Output and Number of Output Points

T.BCD code output signal is used. Combinations of the offset value number H-- and
output signal are fixed as listed in Table 4.6. A maximum of eight pairs are available.

Table 4.6
Offset Number Qutput Signal Name
H90 ™
H91 T12
H92 T14
H93 T18
H94 ™
H95 T22
Ha6 . T24
He7 T28
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(3) Offset Value Data Write-in

{a) Offset value data write-in from the CRT control station is the same as normal offset
value write-in. See Par. 7.4.
-{b) When offset value data is written in the program, offset value write-in command G10 is
used.

G10 He-- Q---;
Where the offset value number is specified in H and offset value data is specified in Q.

(4) Notes on Use of the Command

(a)} The output signals vary a maximum of 0.6 sec. Note that the command cannot be used
for applications requiring high precision. 4
{b) If the notch signal is used, the T function cannot be used.

4,245 NOTCH SIGNAL COMMANDS B (G66, G67)

The notch signal can be turned ON and output at the previously programmed position by the
time the positioning point is reached after positioning starts, the same as for notch signal
commands A,

Whether or not the notch signal is used is specified by using parameter #1003 D4,

Notch Signals A and B cannot be used at the same time. The usable cutput points
are one pont for high speed {(G66) and one point for low speed (G67).

(1) Command Method

|Geé X M8(3J: | or | G671 Y. M8(; |

The notch signal is commanded in G66 (high speed) or G67 (low-speed) prior to
positioning command block; it is gutput at the position where the setting value of X- Y- or Z-
axis occurs. Output signal designation is commanded at output command code M81 to M88,

To reset the output signal, turn on the MST completion signal (FIN). The mode
selection, reset operation and alarm occurrence are also reset.
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4.2.15 NOTCH SIGNAL COMMANDS B (G&6, G67) {(Cont'd)

(Program example)

X0. ; . . .
GOo ’ Notch signal output designation block
Gé6 X20. M8l ; Turn on T11 at X20. passing. )
G67 X50. M85 ; Turn on T22 at X50. passing.
GO0 X100 ; Positioning command block
o 7 50 100 150
L i 1 i i i i 'y X i n 1
]
i
T CODE READING (TF) ; 4 |
| ' y
| 1 |
NOTCH SIGNAL (12 : d :
QUTPUT E I ) ]—
1 i s
] T
NOTCH SIGNAL ; |
QUTPUT (T22) ! L
NOTCH SIGNAL  (T11) e ) [ O
QUTPUT | : ]
MST COMPLETION (FIN) : !
{
a a s
G66 G67 RESET

COMMAND COMMARD

Fig. 4.25

(2) Output Signal and Qutput Designation Code

T-BCD code output signal is used. Qutput designation code and output signal name are
fixed, as listed in Table 4.7. Both high and low speeds can be used at any given point.

Table 4.7
Qutput Designation Code Cutput Signal Namse
M81 ' T11
Ma82 T12
Ma3 T14
Ms4 T18
M85 T2k
M&6 T22
M87 T24
Mag T28

B4
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(3) Notes on Use of the Command

(a) If the notch signal is used, the T function or M81 to M88 in the M function cannot be
used.

(b) Only for G66 and G67, M-BCD code output signals.by the M code commanded in the

same block are not output.

(e) Output signal T28 is turned ON automatically if the two-point notch signals
(G66 and G67) are used simultaneously during one movement. For using two-point
notch singls, output designation code M88 cannot be commanded.

(d} If the G66 and G&7 are commanded two times or more during one movement, the latest

commanded block is effected.

4.2.16 COMBINED OPERATION COMMANDS (G80 to 589)

A specific motion extending over blocks is simplified by using the combined operation
command in a block. Eight types of combined operation commands are available. G80 is
used to cancel these commands. Initial point level return and R point level return can be
specified in G98 and G99. Seiting data ¢ used with G83 is set by using parameter #1202.

(1) List of Combined Operaion Commands

Table 4.8 lists the combined operation command G codes and operations.

Table 4.8
G Code Plunging At hote bottom Retraction Application
G80 - - - Cancel
G831 Cutting feed — Rapid traverse Drilling
Gaz Cutting Feed Dwell Rapid traverse Spot facing
GB83 Wood pecker feed — Rapid traverse Deep hole drilling
Reverse running of Forward running of
GB4 Cutting feed spindle after spindle after Tapping
dwell cutting feed
GBS Cutting feed — Cutting feed Boring
G86 Cutting feed Spindle stop f’;gﬁ;;ﬁ;ﬁfse - Boring
G839 Cutting feed Dwell Cutting feed Boring
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4.2.16° COMBINED QPERATION COMMANDS (G80 to G99) (Cont’'d)

(2) Command Format

F G Code of Combinad Operation Command

G--- X+ YA 7t R--- P Q- L--- F.. ;
[ ) [} F ) F 3 3 T

Cutting Feedrate

Number of Repeats

Dritling Pitch for G&3

Dwell at Hole Bottom

Point B Coordinate Commend

Point Z Coordinate Commaend

Drilling Pasition X, ¥ Coordinste Command

. . : )]
Cperations (@) through @ are executed in one STAR;-—? rr-———-mlTlAL POSITION
cycle with the commands shown abave. POINT o ! Tg

b Positioning the drilling position (X, Y)
@ Rapid traverse io R point
& Drilling to 2 point

|
: POSITION R
|
)
i

@ Return to R point or teo initial point POSITICN 2
Note: —-—--: Rapid traverse (HOLE BOTTOM)
Fig. 4.26

— : Interpolation lraverse

Number of repeats is specified by the symbol .. Where L is not given, number of repeats is
regarded as “1." If 0 is given for L, only positioning to (X, Y) is made. Z axis returing
position at the end of combined operation can be designated by the following G code.

G Code Meaning
GE8 Initial level return
Gog Position R level return

If there are many drilling points in a short distance, R point level return can be used
to perform drilling in a short period of time as compared with initial point level return.

66
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(3) List of Combined Operation Commands

Table 4.9 List of Combined Gperation Commands

With G589 (Return to R Point)

With G98 (Return to Initial Point}

G80
Cancel Gao;
G81 GEBlL XY Z+-ReLwFu:
Ej A - @ & INITIAL
: - A ! ~ POINT
f r
| | |
Drilling 1
R POINT | R POINT
]
| .
| I
i [
Z POINT Z POINT
G82 GR2 X Y- Z-R-PwLFo,
@_- % 1) @__ X v INITIAL
i E ' POINT
! |
| [
I
Spot Facing R POINT | R POINT
| |
|
1
i
|
!
DWELL (P) DWELL (P)
G83 G083 XY Z-R-Q-LwPF

(Fixed Pitch)

Deop Hole
Drilling

L.z

- R POINT
Q ' E
S
1
Q g N
1 1 | E 8
| |
Q 1
l é
|
|
& Setting data (# 1202) Ll__z POHNT

3.

INIT1AL
[ rowt
R )
| |
R POINT
T T
Q i b
&l 1 L &
I ' l]
Q 1) [
P T
| 1
Q@ | !
] ! -3
]
|

LL—- Z POINT

& Setting data (¥ 1202}

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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4,.2.16 COMBINED OPERATION COMMANDS (G80 to G99} (Cont'd)

Tabte 4.8 Combined Operation Commands (Com‘d;

With G99 (Return to R Point)

With G958 {Raturn to lnitisi Point)

683 G8X Y - Z R-IoJ-K-L-F.:
{Variable :
Pitch)
X v (X, ¥ INITIAL
? I: Initial value - l POINT
: J: Reducing value : i
Deep 1 K: Final value . Il_
H0|9_ l] ’ T I ’ R POINT = l TIT- T R POINT
Dritling ] I I ’] ' I
' 1 F | [ 1 M -
b T . & | L ! &
ST ST
= 1! 1 1-J 1 ! i :
y T — é i . 3
| i T i
P-2J i | 1—2J ] :
i T+ & ! s
v I !
K 1
. . [ ', . . |
& Setting data (#1202} Z POINT §: Seiting data {1202} L. Z POINT
GBa GB4 X Y Z—-R-Pwl o Fo:
Q 20 @ (X, ¥) INITIAL
""‘"? --‘—?—‘l—POlNT
1 SPINDLE
ORWARD b1 spmpLe
/ I/FORWARD
(Mfs) I (MES)
MO3 Mmos
Z POINT | Z POINT
SPINDLE REVERSE "105 SPINDLE REVERSE Mff'
AFTER DWELL - \Mod AFTER DWELL MO
685 G85 X ~Y ~Z-R-LFo;
@ (X, ¥) O X, ¥ INITIAL
- - POINT
| |
| |
|
, R POINT R POINT
Boring
7 PDINT L___7 pOINT
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Table 4,9 Combined Qperation Commands (Cant’d}

With G99 (Return to R Point) [ With G98 (Return 1o Initial Point)

GB6 G86 X Y wZRewLowF o
SPINDLE

START
(X, Y] {X.'Y) /
--o-—? —_-— INITIAL
: ‘ POINT
| ' Lo
|

SPINDLE
i START
R POINT
R POINT
Boring (MU??) (M02)
' I
: |
| |
| |
ZPOINT / I Z POINT
SPINDLE STOP {M05} ’ SPINDLE STOP (MOS5}
G8g G XY wEZ~R-PwL«Fey

[j {X. ¥) @_‘ (% 1) INITIAL

—~3 _T_'—PomT

1 Ly
|

Boring —— R POINT ' R POINT

L7 POINT L Z POINT

/

DWELL (P} DWELL (P)

@ 9 4 @

{Program example}

@& G98G90 G81 X+ Yo Z-7000 R-4000 F--- ; :

.-« Return to initial point, absclute
B G99 GIt G81 X+ Yoo Z.7000 R-4000 F-.-;

-+ Rturn to point R, incremental

02, 02
O A
0

1
i -4
1
[}
! )_?——-FI POINT
1
—ap L R POINT L
l i |-70 ‘
: 1
LS EEREEEE - Z POINT !
O—t—-Z POINT
-2
Fig. 4.27 ' 69
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4716 COMBINED OPERATION COMMANDS (G80 to G99) (Cont'd)

© N1 G92 X0 Y0 Z0 ; Absolute Position
] Remarks
N2 G98 G90 G81 X1000 Y1000 Z= R -
Z-5000 R-2000 F100 ; —  — 5000 ~2000 Sé’:;;‘::g operation
N3_G91 X2000 R-3000 ; — | -5000 —~3000 Change in X, R
N4 Z-5000 ; —_— —5000 —3000 Change in 2
N5 G99 2-4000 R-5000 ; —_— |  -9000 -5000 Change in R, Z
N6 G80 GO0 Z5000 ; — > ToolmovestoZ =0 | combined operation

Newly programmed addresses only are changed including the case where switching is made
from G90 to G91 such as N2-» N3 indicated in the above case. As for the non-programmed
addresses, the positions programmed in the earlier blocks are maintained.

| NOTE
Since symbols P, @, I, J and K are modal in combined operation command
mode, if once commanded, they are effective until the combined operaticn
command is cancelled.

|

(4) Cautions of Combined Operation Command

{(a) Variable pitch command (G83)
In the deep hole drilling eycles of G83, variable drilling pitch can be programmed with
symbols I, J, K instead of symbol Q for programming a constant drilling pitch.

I: Imitial value

: . C d is gi 1
J: Reducing value in 2nd and subsequent plunges ommand is given without

K: Final value signs,

_ —— R POINT

- ——

-4 —— =

i N S,
i W

T
[

e, g — ———
—_——) e e

I
|
I
I
L
1
1
1
T
I &
!
I
I
i
|

T
2
1
-
TR

- i b

-

1
)
1
[}
1
1
K !
K’ Lz POINT

K" Final plunge to point Z
K'sK

Fig. 4.28

The value of § is given by setting (#1202).
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NOTE
1. Q. I, J, K are modal during combined operation command modes and
are effective until the combined operation command 1g cancelled. Specify
them without signs.

2. Variable pitch can also be programmed by symbol Q instead of I.
Furthermore, when instructions Q, I, J, K are given simultaneousiy,
drilling cyele is executed with variable drilling pitch with @ as
the initial value.

Q0 must he commanded in the block including modal G code before
programming variable pitch with I, J, and K.

(Program Example}
- G91 G83 X--- Y-~ T-30. Z-5500 Q1000 J10¢ K400 F.-;

Drilling pitch

1st plunge 10 mm <« 11000
2nd plunge 9 mm

3rd plunge 8 mm

4th plunge 7 mm

5th plunge 6 mm

6th plunge S5mm <= K400
7th plunge 4 mm

8th plunge 4 mm

gth plunge 2mm <« K’

Total 55.00 mm <« Z-5500

(b) When the combined operations are execuied by turning on the SINGLE BLOCK switch,
a temporary stop 1s made in an intermediate position, and the temporary stop lamp
lights up.

(1) After positioning to (X, Y) point
(2) After positioning to R point
(3) After termination of each cycle, if L command has been given.

The single block stop after the completion of combined operation is normal, and
the FEED HOLD lamp does not light up.

(¢) Be sure to designate the R point and Z point by programming R and Z before entering
the combined operation command mode. R point and Z point are cleared when
combined operation commands are cancelled.

(d)} When executing combined operation commands with the symbol data changed, the
block requires any of the following symbol commands. The combined operation will not

be executed otherwise,

XY, 2
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4218 COMBINED OQPERATION COMMANDS (G8) to G993) (Cont'd)

(e} When M, S or T code is given in the combined operation command, M, S, T signals are

{f)

sent at the first positioning in the block. In general, M, S, T should be commanded in
their own block.

An input error is triggered when any one of the following G codes is programmed in the
combined operation command mode.

G codes of * group except for G04

When programming G892, G28 etc., make sure to cancel the combined operation
command in advance.

(g) During the combined operation command mode, only a dwell block -(004) can be

inserted. Correct dwell will be served.

(h) Start of spindle forward or reverse (M03 or M04) should be executed by automatic

(1)

(1)

operation commands before entering combined operations. Do not enter into combined
operations after manually switching the spindle between forward and reverse,

Execution of subprogram (M98) in combined operation command mode. In a combined
operation command mode, M98P..- L---; can be programmed to call up subprogram
and the combined operation is continued in the subprogram. The address P (program
No. of the first block of subprogram) with M98 command destrovs temporary the
contents of address P for designation of dwell time, but after the jumping to
subprogram, it resumes the contents.

" Programming consideration of M98 in the combined operation command mode
is the same as those of other than combined operation command modes. (e.g.
Restriction of execution to ne more than four levels.)

Changing of R point and Z point

When R is commanded instead of Z during the execution of combined operation in G91
mode, Z becomes incremental value from the new R point. Care should be taken.

G92 X0 YO Z0
Go1 X.-- Y- R-5.0

Point R Point Z
2-19. OF - ; —5.0 -10.0
X-- R-7.0; -7.0 =12.0
X--Z2.3.0, —7.0 -10.0
R-4.02-11.0; -4.0 -135.0
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(Program example)

+Y
]
(i)-------o- ----- -o-------oj
i =
1
(5-- ----- il — — — — il = e (i—-
o
1 Iz
]
a0 ——— O - —C——-m .
r'd
P an | 40 ‘ A |
)y T T 1 .
/
, .
ﬁ . x
START 0
POINT .
Fig. 4.29

-
-

N0 G92 X0 YO Z0;

N1I G900 G98; Return to initial point, Absolute
N12 G81 X3000 Y4000 R-2000 Z-3000 F-200; -~ Drilling cycle
N13 M98 P400 ; . Jump to subprogram

Ni4 GO0 X0 YO:

N15 T05 ; Tapper selection

N16 MO6 ; Tool change

N17 G814 X3000 Y4000 R-2000 Z-3000 F2000: ++ Tapping cycle
N18 M98 P400 ; Jump to subprogram (Note)
N19 GO0 X0 YO, :

0400 ;

N100 G91 X4000 L3 ;

N101 Y3000 :

N102 X-4000 L3 ; Subprogram for drilling

N103 Y3000 ; [ position pattern.

N104 X4000 L3,

N105 GO0% GB80

N106 M99
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4.2.17 ABSOLUTE/INCREMENTAL COMMAND DESIGNATION (G90, G91)

These G codes are for designating whether the movement data following the axis codes are °
absolute values or incremental values.

(1) G90------Absolute Designation (Fig. 4.29)

In all the blocks following a block containing G90, the movement data following X, Y, Z
are regarded as absolute values. :
(G GOY X--- ¥.- Z:o:] —  Absolute command

(2) GL+erves Incremental Designation (Fig. 4.29)

[n all the blocks subsequent to a block contammg G91, motion data are treated as
incremental.
[G91 GOl X~ Y- Z--- F--;|] — Incremental command

(3) G90 and G91 are modal G codes in the same group and remain in absolute or
incremental command values unless command change (G91 for G90 or G90 for G91) is
programimed.

NOTE
When the power is turned on, G90 absolute is automatically selected.

+ ' AXIS

T

s
Y
¥z
Yol Yu
+ o
NE— Xs Wy X5 AXIS
@

INCREMENTAL —F——— X,

Xy

G50
ABSOLUTE

Fig. 4.30
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4.2.18 PROGRAMMING OF ABSOLUTE ZERO POINT (G92)

Before programming movement commands, an absolute coordinate system may be
established, so that all the subsequent absolute movement commands will be affected on
this coordinate system.

(1)[G92 X--- Yoor Bovey |

With this command, the current machine position is entered as a point (X, Y, Z) in one
arbitrarily selected absolute coordinate system. That is, this command designates the
signed distances in the three coordinate directions from a desired coordinate zero

point (0, 0, 0), designating zero point in this way. See Fig. 4.30.

(2) G92 cannot be programmed with other G codes, F, M, or T codes in the same block.
NOTE
1. In principle, program G92 while all position offset commands are
cancelied.

2, When the power is turned on, the current position is set as coordinate
(0, 0, 0). Be sure to execute the return motion to the reference point
before starting operation.

(3) As a special example, coordinate shift equivalent to G92 can be made by position cancel
operation from the CRT eontrol station.

(Program example)
G92 X50000 Y 30000 Z40000;

+x

Fig. 4.31
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4.3 EXTERNAL OFFSET COMMAND (INDIRECT SPECIFICATION)

In memory operation, movement can be made by assuming data stored in the programmed
offset number to be travel distance. '

That is, different rnovements can be made in a single program by changing the
offset value rather than the program.

(1) The offset number is specified immediately following the coordinate word (X, Y, Z. I, J,
K,F,L, P R,Q.

CIHOA
— OFFSET NUMBER

COORDINATE WORD

(Program example)
() Assuming that the program contains
[ Go1 XH10 YH20;] and
@ the offset value contents are
H10 = 50.0 mim, H20 =5.0 mm
the program in () becomes equivalent to
- GO1 X50.0 Y5.0;
@ when the offset value contents are changed to
H10 = 65.0 mm, H20 = 3.5 mm
the program in (I) becomes equivalent to
GO01 X65.0 Y3.5;
@ When the sign ¢} 1s added immediately preceding the H, pluse and minus signs of

the offset value contents are converted.

[ GOl X-H12 Z-H23; |

(2) The offset value is changed by directly depressing the keys on the CRT control station
keyboard, writing a new offset value in a program, or reading the external value in [/0
for offset value write-in. For details, see Par. 4.2.7.
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4.4 SIGNAL OUTPUT COMMANDS

These commands are for causing the machine (auxiliary machines, etc.) to perform
movements under programs. The commands are in two function types; T-function and
M-function.

44.1 T-FUNCTION

The T-function commands are used to designate tool Nos., etc.

(1) Command Format

Two digits following the code T designate T Nos. Leading zeros may be omitted.

T

— T-designation number

(2} Output

Where a movement command and a T-command are programied in the same block,

a BCD 2-digit T-code output signal (T, to T5,) is output from the Motionpack to the
machine simultaneously with the movement command, and then, with a delay of t msec
a T-code read signal {TF) is output. The delay time is set by a parameter #1100.

v

(3) Completion Signal

The machine reads the T-BCD code output, and returns and MT completion signal
(FIN) to Motionpack. Then, the T-code read signal is cleared. It is also cleared by
a resetting operation or a mode change operation.

(4) Effective Range

However, the T-BCD code output signal (T,, to T,, ) is not cleared when an MT com-
pletion signal is received, but is retained until a new T-command is received. This
means that T-code signals are modal, and remain effective after being used until a sub-
sequent T-command is given. Fig. 4.32 shows the time chart covering the above time
relationship,

(5) Related Signal (Travel Completion Signal, DEN)

Travel completion signal (DEN) is output after completing travel, when T code is
commanded in the same block as travel command. With T code only commanded, the
DEN is output with BCD code simultaneously. Selecting only the travel command does
not make any command.,

The DEN 1s released by MST completion signal (FIN), resetting, or mode
changing.
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44.1 T-FUNCTION (Cont’d)

(6) Where several T codes are commanded in the same block, a final command among

commanded T codes is effective. Fig. 4.32 shows the time chart covering the above time
relationship,
MACHINE l
MOVEMENT — ]
T-8C0 CODE QUTPUT SIGNAL T
{T:Ih Tz T, TJI; 18113 ]
(Ter. Tery Tow, Taa = 1
1
T-CODE READ S!GNAL(TF) — 1 '
[}
1
MST COMPLETION SIGNAL{FIN) ' : ‘—
TRAVEL COMPLETION SIGNAL{DEN)
Fig. 4.32

(7) Special Use of T Function Qutput Terminal

442 M-FUNCTION
(1} Command Format

M-functions are programmed by M and the two digits following it. Except for special
M-codes, the definitions of M(3 to M89 are left to the user.
MO0

|
T function output terminal can be used for a notch signal output. Refer to Par. 4.2.15.
L M-designation number

(2) Cutput

Where a movement command and an M-command are programmed in the same block,
‘ a BCD 2-digit M-code output signal (M, to M,,) is output from the Motionpack to the
machine simultaneously with the movement command, and then, with a delay of t ms,
an M-code read signal (MF) is output. The delay time is the same as that for T-code
read signal. It is set by parameter, #1100. M-code read signal (MF) is not output in
M0G0, M0O2, M30 or internal processing M-code (M90 to M99).

(3) Completion Signal
The machine reads the M-BCD code outpout, and returns an MT completion signal

(FIN} to Motionpack. Then, the M-code read signal is cleared. It is also cleared by
a resetting operaiion or a mode change operation.
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{4) Related Signal (Travel Completion Signal, DEN)

(5

Travel completion signal (DEN) is output after completing travel, when M code is
commanded in the same bloek as iravel command. With M code only commanded, the
DEN is output with BCD code simultaneously. Selecting only the travel command does
not make any command,

The DEN is released by MST completion signal (FIN), resetting, or mode
changing.

Where several M codes are commanded in the same block, the final command among
commanded M codes is effective. Fig. 4.33 shows the time chart covering the above time
relationship. ' '

MACHINE
MOVEMENT

M.BCD COD(EMOUTNF;UTAEIG'::L
He iz, I h %,
(M1, Mo, Moo m,’.} F2

M-CODE READ S|GNAL('MF14'

—_— ]

MST COMPLETION SIGNAL[FIN)

TRAVEL COMPLETION SIGNAL{DEN)
Fig. 4,33

443 M-CODES FOR STOP (MO0, M02, M30)

(1)

(2)

(3)

MO0 (Program stop)

MO0 is to be programmed in a command when an automatic operation must be
interrupted at a certain position. When MO0 is read, the system stops the execution of
the program after that block, and, at the same time, outputs an M0{J signal. To restart
the program, a start signal (STR) is turned on.

MO2 (Program end)

M02 is programmed at the end of one program. When the system reads an M02, it stops
the automatic operation after that block, and, simultaneously, it outputs an M02 signal.

The system will not start again even when a start signal is input immediately afterward.

To restart the system, a reset signal must be turned on, followed by a start signal.
M30 (End of program, wait at leading end)
Ma30 is programmed at the end of a program. when the system reads an M30 during

autornatic operation, it stops the automatic operation after executing that block, and,
simultaneously, outputs an M30 signal. Then, it returns to the leading end of the prog-

- ram and waits, The program is restaried when a start signal is turned on. Simultane-

(4)

ously, M30 signal output is OFF.

Extern;al output signal (BCD code outpui) is not output in M09, M02, or M30.
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44.4 M-CODES FOR INTERNAL PROCESSING (M90 to M99}

M0 through M99 are used for internal processing, and they do not output any signals

(BCD). M98 and M99 are for initiating subprograms and for ending them.

44,5 SUBPROGRAM (M98, M9S)

Numbered and stored subprograms can be called up as many times as desired for

execution.

(1) Initiating Subprograms (M98)

The subprogram designated by P is initiated, and executed L times. When no L is -

programmed, the subprogram is executed only once.

M98 P+ «

-Lo---;

e p— e

I L NUMBER OF REPETITIONS OF

(2) Subprogram End {(M99)

M98 is written at the end of a subprogram in a separate block. When M99 comes at the
end of the subprogram to which M98 designated, the program returns automatically to

the block next to the M98 block,

{Program example)

The sequence in which the main program initiates a subprogram and the subprogram is

executed, are shown below.
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SUBPROGRAMS
SUBSPROGRAM NO, TO BE INITIATE

SUBPROGRAM

MAIMN PAOGRAM
__—-_‘-_‘-'_‘--_._.____._.-
-"‘\..._.______._‘
0100; +$| o200
NOOT GOQ--== :
1| T -
- NOQ2 MO8 P00 L3: — W :
: 1 N‘]uz- ---------
Nm -------.-‘- — : ll z
= NOO4 MESS P20 — j :
N OS50 M 99,
Nm ,..‘.....‘- el S——
|..|_!
1 TIME
3 TIMES L—END OF SUBPRQGRAM
Fig. 4.34 . ’ ST




L M . . .

(3) Nesting Program

Subprograms can be nested to a maximum of four levels.

MAIN PROGRAM SUBPROGRAM SUBPROGRAM SUBPROGRAM
0100; G200; |, 0300;
ME8 P100; | MO8 PE00; | MO8 P300; |
"y e e
M98, - M39; M
NESTING soorrmersmesssrniins (1) sorerersscsamsnsnsssinssnse (2) srosossmsinoseisies (3}
Fig. 4.35

{4} Special Use of M99

When M99; is written in end of the main program in the separate block, the main pro-
gram returns to 1ts leading end and will be re-executed endlessly.

NOTE
1. If the subprogram No. specified by P is not found, an alarm state occurs.

2. Attempt to next subprograms over 4 times causes an-alarm.

4.5 S FUNCTION
The S function is used to program the spindle rotation speed.
(1) Command Format

The spindle rotation speed (rpm) is directiy specified in a 5-digit numeric value follow-
ing code S. The leading zeros can be omitted.

SCICIE00]
PROGRAMMED SPEED(rpm)
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4.5

(2)

(3)

(4)

(5)

S FUNCTION {Cont'd)

Cutput

When the S code is programmed in the block within which a movement command
appears, speed command analog voltage is output to the spindle drive unit from the
Motionpack {axis module for the spindle) simultaneously with the movement command.
In addition, 3 code read signal {SF') is output in a delay of'{ ms. The delay time is set
in parameter #1100 as with the T code read signal.

MOVEMENT
COMMAND

SPINDLE
SPEED ___,t ms
COMMARND ===

S-CODE READ
SIGNAL(SF)

MST f |
COMPLETION
SIGNAL(FIN}

Fig. 4.36

NOTE
To operate the spindle, the spindle normal rotation signal (FRN), spindle
reverse rotation signal (RRN}, and spindle stop signal (S58TP) are also
required. See Par, 9.2.2.

Completion Signal

When the spindle reaches the speed indicated by the S signal on the spindle drive unit
and MST finish signal (FIN) is returned to the Motionpack, program execution shifts to
the next block. If the S code is programmed in the block within which the M or T code
appears, return the MST finish signal (FIN) after all conditions have been arranged in
addition to read of M code output signal, T code output signal.

Effective Range

Once, the S command which is modal is programmed, it is effective until another S
command is given.

The S command value is held even if the spindle stop signal (8STP) is returned,
the spindle stops, and output voltage from the Motionpack is disconnected.

Thus, if the spindle normal rotation signal (FRN) or spindle reverse rotation
signal (RRN) is input again, the spindle is started according to the previously given S

command value.

To change the S command after the S axis starts, do not exceed the spindle speed range
for the selected spindle gear.
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5. PARAMETERS
5.1 DESCRIPTION OF PARAMETERS

When composing a system by combining Motionpack-11¢ units, servo drives and
servomotors with a machine, various constants must be set to designate the control specifi-l
cation of the Motionpack-110 to adapt the system performance to the requirement and to the
machine performance. These constants are given as parameters to Motionpack-110.

Examples of parameter constants include the number of axes to be conirolled, the
feedrate range, and the range of position loop gains. The parameters must be determined
in the system design stage, and must be set prior to the start of operation.

Before shipment from the factory, Motionpack-110s are set to the standard parame-
ters. The preset parameters must be checked prior to starting operation.

5.2 VARIETIES OF PARAMETERS

The parameters are classified into six groups: system specifications, position command
units, machine specifications, servo specifications, return-to-reference point, and spindles,
as explained below.

Table 5.1 List of Parameters

Parameter No. Namae Range Setling Unit
#1000 Function seleciion (setling axis {0 be used} “0" or *1" 1n a bit -
#1001 Function selection {expansion memory) “0"or “17 in a it —
#1002 Function selection {program Neo. designation) | 0" or 1" in a bit —
#1003 Function selection {notch signal) “0" or “1” in & bit —
#1004_"" ' Internally reserved _ Fixed by “¢” —
#1005 Function selection {decimal point) “Q” or *1” in a bit —
#1006 Axis omission designation *0" or *1" in a bit -
#1007 - #1008 Internally reserved Fixed by “0” : -
#1009 ;I:lr:cr};is(;:;lllsSI{}n seiting 1n communication 0™ or “1” in a bit _
#1100 MF. SF, TF signal delay time setting O to 32787 & ms
#1101 Max feedraie setting at manual {eed 1 to 3200 7.5 mm/min
#1102 Interpolation max feedrate setting 1 to 24000 1 mm/min
#1103 Internally reserved Fixed by “0" —
H1104 - #1118 Jogging feedrate setting 1 ta 24000 1 mmsmin
#1119 - #112 Internally reserved Fixed by *0” -
#1122 - #1124 Step feed displacement distance setting 1 ta 32767 0.001 mm
#1125 Reference point area 0to 32767 +0.001 mm
#1126 - #1129 Internally reserved Fixed by “0" —
#1200 - #1201 Internal data area — -
#1202 dC;Ja:bmed operation command {G83) setng |4, 40757 0.061 mrm
#1203- #1209 |Internal data area ' - -
#1400 #1600 #1800 |Internally reserved Fixed by "0 —
#1401 #1601 #1801 |Dorift compensation e by troeat) —
#1402 #1602 #1802 |Soft LS checking “0" ar 17 -
#1403 #1603 #1803 | Direction of Teturn-to-reference point 0" oor "1T —
#1404 #1604 #1304 [Internally reserved Fixed by “0" —
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Parameter No. Name Range Setting Unit
#1405 #1605 #1805 |Backlash compensation value setting 0to 127 1 pulse
#1406 #1606 #1806 | Position setting range 1to 127 £1 pulse
#1407 #3607 #1807 |Exponential accel/decel time constant 1to 127 8 ms
#1408 #1608 #1808 |Feedrate cornmand voliage setting Fixed by "77 ’ —
#1400 #1609 #1809 |Internally reserved Fixed by “0° —
Sisiesan Pitch error compensation setting 0 to £ 127 1 pulse
#1474 #1674 #1874 | Position loop gain setting lto 127 —
#1475 #1675 #1879 | Interpolation feedrale bias setting 1to 127 7.5 mm/min
Egﬁzﬁﬁ Internaily reserved Fixed by “0° —
#1500 #1700 #1900 | Rapid traverse {eedrate setting 1 to 3200 7.5 mm/min
1501 #1701 #1901 | 1st linear accel/decel constant 1 t0 1536 15.625 mm/s?
#1502 #1702 #1902 | 2nd linear accel/decel change point, feedrate |1 to 3200 7.5 mm/min
#1503 #1703 #1803 | 2nd linear accel/decel constant 1 to 1536 15.625 mm/s?
#1504 #1704 41904 [ Return-to-reference-point approach feedraie [} 16 330 7.5 mm/min
#1505 #1705 #1905 | e} urn-to-relerence-point creep feedraie 1 to 3200 7.5 mm/min
éﬁgziaﬁé Internally reserved Fixed by “0" —
#1550 #1750 #1950 | Move distance + limit value setting 100 to 99999699 0.001 mm
#1551 #1751 #1951 | Mave distance — limit value setiing - 100 to —99999999 0.00! mm
#1552 #1752 #1952 | Pitch error correction interval 500 to 99993999 0.001 mm
#1553 #1753 #1953 [ Piich error correction start peoint = 2000000 to 2000000 -
#1554 #1754 #1954 | Internally reserved Fixed by “0" -
#1565 #1766 #1865 |Servo error range 1 to 16777216 1 pulse
#1556 #1756 #1956 | Return-to-reference-point approach distance [y 1 90000000 1 pulse

¥1567 #1757 #1867

Position command unit setting (B/A)

167772 to 1677721600

#1558 #1758 #1058

Pasition command unit setting (A/B)

167772 to 1677721600

#1558 #1758 #1959 |Internally reserved Fixed by “0°" -
#2000 - #2002 Internsaily reserved Fixed by “0" —
#2003 Internally reserved Fixed by “0" —
#2004 Spindle mode setting Lor3 3 DA Suieee
#2005 Internally reserved Fixed by “07 —
#2006 Internally reserved Fixed by 0" -
#2007 - #2073 Internally reserved Fixed by “0” —
#2074 Internally reserved Fixed by “0” —
#2075 - #2100 Internally reserved Fixed by “0" -
#2101 Internally reserved Fixed by “0° —
#2102 Internally reserved Fixed by “0" —
#2103 [nternally reserved Fixed by “07 -
#2104 Internally reserved Fized hy “0" —
#2105 Internally reserved Fixed by 0" —
#2106 - #2109 [nternally reserved Fixed by 0" -
#2150 Max rotation speed of gear (L) 1 to 32767 1 rpm
#2151 Max rotation speed of gear (M) 1 o 32767 1rpm
#2152 Max rotation speed of gear (H) 1 to 32767 1 rpm
#2183 . #2154 [nternally reserved Fixed by “07 -
#2155 Internally reserved Fixed by “0" —
#2156 internally reserved Fixed by “0" —

#2157 - #2159

Internally reserved

Fixed by “0"
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5.3 SYSTEM SPECIFICATION PARAMETERS

Motionpack-110 controls up to 4 axes {X, Y, Z, S), and the axes to be used are designated by

this parameter as follows:

-5.3.1 SETTING AXIS FOR USE (#1000}

(Example)

#1000 | D7 Dé D5 Dd D3 D2 | D1 Do
0 0 .
R b A Axis 1 (X) designated ?
Axig 2 {Y) designated ?
Axis 3 (Z) designated ?
Axis 4 (S) designeted ?
Miero PC module ?
Communiecation function {DNC) ?
Set “1” for use, and “0” for non-use.
Set “0” for no designation.
Using one axis {(X) #1000 [ D7 [ D6 | D5 | D4 [ D3 [ D2 | D1 | DO
0 4 0 0 0 0 0 1
Using 2 axes (X, Z) #1000 D7 | D6 [ D5 [ Da [ D3 [ D2 { »1 | Do
0 0 0 0 0 L 0 1

(1) Parameter #1000-13 is set anly when there is a micro PC module, type JEFMC-B110.

(2} Parameter #1000-D5 is set anly when there is a motion module with the communication

function, type JEFMC -C027.
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5.3.2 FUNCTION SELECTION (#1001, #1002, #1003, #1005, #1006, #1009)

This parameter is used to specify the availability of optional functions, or their use or
non-use. When the optional function is required, set the corresponding bit to 1; when not
' required, set it to 0. Set no-designation bit to 0.

#1001 | D7 | D6 | Da | D4 | D3 [ D2 | D1 { DO

0 1 1 1 1 1
3 L b 1 k A

——— Linear interpolation (lixed to 1).

Circular interpolation {fixed to 1).

High speed reference point return (G28) used ?
M-BCD signal output (fixed to 1).

T-BCD signal output {fixed to 1).

S output (fixed to 1}.

Extension memory (64 kB) available ?

(1) If #1001-D2 is set to ¢, normal automatic reference point return operation (G28) is
performed. See Par. 4.2.9.

(2) Parameter #1001-D7 setting is valid only for motion modules, types JEFMC-C023 and
-C027.

#1002 | D7 | D6 | D5 D4 | D3 | D2 | D1 | DO

{1: 21-Step feedrate override
0: 3-Step feedrate override

{l: Simultaneous 3-axis HANDLE operation
0: Simultangous 1-axis HANDLE operation

Whether program No. designation by external
signal ?

(1) If #1002 D6 is set to 0, the simultaneous 1-axis handle operation function is selected, and
the axis is selected by changing the input signal (HX, HY, HZ). If #1002 D6 is set to 1,
the simultaneous 3-axis handle operation function is selected.

(2) If #1002 D7 is set to 1, the program number specified in external BCD switch input is
read at reset time, and there will be a delay for execution of program in memory
corresponding to the number. If it is set to 0, reset has no effect.

NOTE
In parameter #1002 setting, if the program No. designation by external
signal is required, reset operation in EDIT mode makes the designated-
program execution dwell. In this case, 0 No. at upper-right posi'tion on
program screen of CRT control station is changed for the specified No.,
But the specified program does not appear on the screen, except in RUN
mode.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



5.3.2 FUNCTION SELECTION (#1001, #1002, #1003, #1005, #1006, #1009)(Cont'd)

#1003 D7 | D6 | D5 { D4 [ D3 | D2 | Dt | DO

| Is G31 (skip function) programmed, whether to
initiate alarm if skip signal is not input ?

Whether there is position memory,

S 5-digit D/ A output {fixed to 1}.

Whether notch signal 15 output.

(1) If #1003 DO is set to 1, no alarm is activated; if it is set to 0, an alarm is activated.
~(2) If #1003 D1 is set to 1, the position memory is activated.

(3) If #1003 D4 is set to 1, the T function output pins (T,,-T,,) are used for notch signal
output. See Par. 4.2.15.

(4) Parameters #1003-D§ and -D6 are set to specify transmission items in the communica-
tion function (DNC). If the communication function is not set, set the bits to 0.

#1004 | D7 [ D6 | D5 ( D4 | D3 | D2 | DI | Do

M5 | D7 (D6 | D5 [ D4 | D3 | D2 | D1 | Do

L —— Designation of 1 decimal place

Designation of 2 decimal place
Designation of 3 decimal place
Designation of 4 decimal place
Designation of 2 digits offset value input BCD
Designation of 4 digits offset value input BCD
Designation of 6 digits offset value input BCD
Designation of 8 digits offset value input BCD

(1) If #1005-D0 to -D2 are all set to 0, decimal point representation is not made.

NOTE
Set only one of DO to D2 to 1.

(2) Offset value input from an external sotirce is made by using input signal numbers #4011
to #4014, See Par. 4.2.7.

NOTE
Set only one of D4 to D7 to 1.

88
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#1006 | D7. | D6 | D5 ' D4 | DA | D2 | D1 | D

[}

|———_ Whether X-axis omission is designated.
Whether Y-axis omission is designated.
Whether Z-axis omission is designated.

(1) The axis omission function is applied only to the specified axis by turning on the axis
omission signal (NEG).

#1008 | D7 | D6 (D5 | Da [ D3 | D2 | D1 | DO

Transmission speed designation .

{l: 2 Communication function stop bits
0: 1 Communication function stop bit

t: Communication function data length—8§ bits
{0: Communication function data length—-7 bits

{l: Communication function parity ON
0; Communication function parity OFF

{1: ODD communication function parity
0: EVEN communication funstion parity

(1) #1009-D0 to -D7 are set to specify transmission items in the communication function
(DNC). If the communication function is not included, set all of D0 to D7 to 0.

(2) #1009-DO to -D3 are set to specify the transmission speed (baud rate) as listed below:

D3 D2 D1 Do Transmission Speed
0 0 0 1 300 hps
0 0 1 0 600 bps
0 0 1 1 1200 bps
0 1 0 0 2400 bps
0 1 0 1 4800 bps
0 ] 1 0 5600 bps

89
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5.3.3 MF, SF, TF SIGNAL DELAY TIME SETTING (#1100) 0D < SET VALUE < 32767

When the M-code read signal (MF), T-code read signal (TF} or S-code read signal (SF} is
output after the M-BCD code output signal (M, to M;,}, T-BCD code output signal (T, to
T, )} or spindle speed command with a delay, the delay time is set by this parameter.

The delay can be set, with “1” representing 8 ms. For example, sefting “2” means a
delay of 16 ms.

M-BCD CODE QUTPUT SIGNAL({M11-M28)

T.BCD CODE QUTPUT SIGNALrT'I! T8)
SPINDLE SPEED COMMAN

M-CODE READ $IGNAL{MF} e

T-CODE READ SIGNAL{TF}
§-CODE READ SIGMAL(5F)

Fig. 5.1

5.4 SPECIAL PARAMETERS
541 POSITION COMMAND UNIT SETTING (#1557, #1558, #1757, #1758, #1957, #1958)

(1) Generally, the position detection unit (distance per pulse) is determined by the drive
system and the position detector.

Witn Motionpack-110, two coefficients, B/A and A/B, are used to match the
position command unit for the drive system with the position detection unit. Fig. 5.2
shows a block diagram.

B/ A represents the number of output pulses per the minimum input unit {e. g.,
0.001 mm), and represents the feed distance of the machine per pulse of quadruple PG.

Prior to determining the parameters, B/A and A/B should be calculated frome
the specifications of the machine and the detector in advance, and

% X 16777216{integer portion only) (-—i-%-ﬁ- = % = 10{])
1 A
—B- % 16777216 (integer portion only) (——0 <5 s 100)

should be set as the parameter values.

Parameters for B/ A for the X-, Y- and Z-axes are #1557, #1757 and #1957, and
those for A/B are #1558, #1758 and #1958, respectively.

90

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




NOTE :
1. Using only the integer portions of B/A (or A/B) x 16777216 results in
rounding errors.

2. The value of A/B must be the reciprocal of B/ A.

3. When B/A (or A/B) is 1, (that is when the position command unii and
the position detection unit are equal) set the parameters to 167772186,

COMMAND ' ERROR
DISPLAY DISPLAY :
AXIS MODULE

— bk e RVOMOTOR AD
COMMAND B+ A % a
R [P wi . ) -
" R e - = —(p
[}
|
016
1
1
GYRRENT .1 (ALl (4l fm  Npg
VALU &) [l NP :
1 MULTIPLIER
URRE
V%LUE
ISPLA .
Fig. 5.2

(2) Influence on Other Parameters

When #1 # 1), the parameters listed below are set in the position
detection units. Thus, if the parameters are set based on the position detection units
(0.001 mm), each must be multiplied by A/Bfor conversion. Integer values are set in the
parameters. Discard the fractions resulting from conversion or count them as a whole
number, as required.

« Backlash offset amount setting {#1405, #1605, #1805)

+ Position set area setting (#1406, #1606, #1806)

« Pitch error offset amount setting (#1410-#1473, #1610-#1673, £1810-#1873)

« Reference point return last running distance setting (#1556, #1756, #1956)

+ Servo error area setting (#1555, #1755, #1955)

{Conversion example)

When backlash offset amount is set, backlash distance [0.001 mm]x B{A is set as a
parameter. '
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5.4.1 POSITION COMMAND UNIT SETTING
(#1557, #1558, ¥1757, #1758, #1957, #1958)(Cont'd)

(3) Calculation Expression of B/ A

' BALL SCREW PITCH: P

| VAVAVAYAVAVAY

MOTOR

l
NN77777773

NUMBER OF MOTOR SHAFT
PULSE GENERATOR GEAR TEETH: Nm
QUTPUT PULSE: f,.

" Specifications:
+ Ball screw pitch: P {mm/rev)
+ Deceleration ratio: R {where R =N ¢ /Nm)
+ Minimum position command: U {mm/pulse)}
» Pulse generator: f.. (pulses/rev)
In these specifications, B/ A is as follows:

B _ Number of pulses of command side
A Number of pulses of ball screw side

-£fpc xi ............ ~Expression (O
U R

{4) Examples of Position Command Unit Parameter Setting

{a) First, select a detector.
Select a pulse generator so that the motor shaft pulse generator generates a quarter
pulse or more when the machine moves by the minimum detection unit distance.

If proper selection of pulse output and deceleration ratio per revolution results in B/A =

A/B=1, eliminating the need for any conversion. _

(b} After detector determination, find B/ A according to expression (). Find A/B by
calculating the reciprocal of B/ A.

{c} Find the parameter setup value [rom the numeric values of B/ A and A/B. Discard the
fractions and set the integer part in the parameter-.
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{(Example 1) Table drive by using ball screw (X-axis direction)

Specifications:

+ Ball screw pitch P =6 {mm/rev)

» Deceleration ratio R= 4 =2

e Minimum position command unit U = 0.001 {mm/pulse)
» Pulse generator output: Undefined

Change expression (D) and calculate back pulse generator output so that B/ A results in 1.00.

fre = % X % X % X 2 s Expression @
=TT <4 % 10

= 750 (pulses/rev)

Therefore, select a pulse generator conforming to the 730 pulses/rev specifications.
Then, set “16777216” in X-axis position command parameters B/A (#1557), A/B (#1558).

(Example 2} Assuming that deceleration ratio R =N g /Nm = -g—— in example 1,

=L 6 L
fee = X ooT X T X 1.00
5

= 1071.428 ---(pulses/rev)

Therefore, fp; results in an incomplete value. Select an already existing pulse generator
which generates greater than 1071.4 pulses/rev,
For example, if with 2000 pulses/rev, again B/ A is calculated from expression (@),

B _ __ 2000x4 _ 28
A 6 . 5 15
0.001 7
A - 15
B~ %

If the last parameter (X-axis) is calculated,

% parameter = % X 16777216 = | 31317469].87

This value is set in parameter #1557.

% parameter = % X 16777216 = [ 8987794.286

This value 1s set in parameter #1558.
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55 MACHINE SPECIFICATION PARAMETERS -
5.56.1 MAX.  FEEDRATE SETTING AT MANUAL FEED (#1101) t < SET VALUE = 3200

This parameter sets the maximum feedrate for manually moving the machine with the
manual pulse generator. The manual feedrate cannot exceed the value set by this’
parameter,

The setting unit “1” represents 7.5 mm/min. For example, “10” means 75 mm/min.
55.2 INTERPOLATION MAX. FEEDRATE SETTING (#1102) 1 < SET VALUE < 24000

This parameter is for setting the maximum feedrate for linear interpolation and circular
interpolation by twa slides moving along the two axes simulianeously, and for linear
interpolation by 3 simultaneous movements along the 3 axes.

The setting unit “1” represents 1 mm/min. For example, “10000” means 10m/min.
5.5.3 JOGGING FEEDRATE SETTING (#1104 TO #1118) 1 = SET VALUE = 24000

Parameters #1104 to #1118, respectively, set 16-level jogging or step feedrates. The
designated feedrates are selectively initiated by the combinations of the inputs of jog
feedrate setting signals JOVI1, JOV2, JOV4, and JOV8. The feedrate is the same in each
axis (X, Y and Z).

Table 5.2 Combination of Jog Fesedrate Signals for Jogging Feedrate Sstting

Level Javi JOv2 JOVY JOVE Paramster No.

0 OFF OFF OFF OFF Override 0 %
O ON OFF . OFF OFF #1104

2 OFF ON OFF OFF #1105

3 ON ON OFF OFF #1106

4 OFF OFF ON OFF #1107

5 ON OFF ON OFF #1108
6 OFF ON oN OFF #1109

7 ON ON ON OFF #1110

8 OFF OFF OFF oN #1111

9 ON OFF OFF ON #1112

10 OFF ON OFF ON #1113

1t ON ON OFF ON #1114

12 OFF OFF OoN ON #1115

13 ON OFF ON ON #1116

14 QFF ON ON ON #1117

1§ oN | ON ON oN #1118

Feedrates can be set, with “1" representing 1 mm/min. For example, setting 12000
means 12m/min.
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NOTE

When both the jog feedrate selection signals JOVi, JOVZ, JOV4, and
JOV8 are OFF, the jogging feedrate is 0, and the machine will not move
even when a jogging signal is input.

5.5.4 RAPID TRAVERSE FEEDRATE SETTING (#1500, #1700, #1900)
1< SET VALUE = 3200

Parameters #1500, #1700 and #1900 are for setting the rapid traverse feedrates for X-axis,
Y-axis and Z-axis, respectively. The set feedrates are executed selectively at 100% (high),

50% (middle) or 253% (low) by the combinations of the inputs of rapid traverse override
signals (ROV1, ROV2, and ROV3).

The combinations of the inputs of rapid traverse averride signals and the feedrates
are given helow:

Table 5.3
ROV1 ROV2Z ROV3 Feedrate
High ON ON OFF | Parameter setting
Middle OFF ON OFF 30 % of high
Low ON OFF OFF 25 % of high
High - - ON Parameter getting

The rapid traverse feedrates can be set, with “1” representing 7.5 mm/min. For
example, setting “100”" gives a high feedrate of 750 mm/min.

The actual seiting must be an integer not exceeding the value calculated by:

Motor rated speed (yrpm} x PG (pulse/rev) x 4 (Xi)
7500 B

Where the position command parameters (#1557, #1558, #1757, #1%58, #1957, #1958)
are taken into consideration, the facior A/B must be multiplied.

{(Example)

When a Minertia RM Series motor (rated speed: 3000 rpm) is used with a 500 pulse/rev
feedback pulse generator, the rapid traverse feedrate can be calculated as follows:

3000 X 500 X 4 _
7500 = 800

The parameters may be set to 800.
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8.56.6 STEP FEED DISPLACEMENT DISTANCE SETTING (#1122, #1123, #1124)
1= 8ET VALUE < 32767

These parameters set the displacement distance in step operation. Parameters #1122, #1123
and #1124 set respectively L1 (short), L2 (middle) and L3 (long) distances.

These three distances are selectively executed by the combinations of the two step
multiplier signals (MP1 and MP2) as follows. Speed under step feed operation is the same
as that of jog feed operation.

Table 5.4
MP1 MP2 Parameter No,
L1 (short) ON OFF #1122
L2 (middle) OFF ON #1123
L3 (long) ON ON #1124

The setting unit “1” represents 0.001 mm. For example, “2000” means a displace-
ment distance of 2 mm for 1 step.

55.6 SOFTWARE LIMIT SWITCH FUNCTION
(#1402, #1602, #1802, 1560, #1561, #1750, #1751, #1950, #1551, #1751, #1951)

The software limit switch function is a function of storing motion lmit positions in the
motion modules which have the same effect on the machine movement as actual limit
switches (LS) positioned along the movement path. Generally, the limit positions should be
set inside of LS.

The use or non-use of the software LS is designated by one parameter for each axis,
and the position (distance) of the software LS is designated by another parameter for each
axis.

(1) Software LS Use/Non-Use Parameter (#1402, #1602, #1802)

Parameters #1402, #1802 and #1802 are for selectively using or not using the software LS
function, respectively, along the X-, Y-, and Z-axes.

For using the software LS function, set the parameter to “1”, and when not using,
to “0”. When the system is returned to the reference point after power application, this
function is automatically turned on.

NOTE
1. Do not set any digits other than “1” or “0”".

2. Where using the software LS function in unrestricted length positioning,
set the parameter to “0". '
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k (2) Move Distance + Limit Value Setting (#1550, #1750, #1950) 100 = Set Value = 99999999 '

Parameters #1550, #1750 and #1950 are for setting the software LS in the + direction
from the origin on the X-, Y- and Z-axes, respectively.

The setting unit “1” represents 0.001 mm. For example, “10000” means 10.000
mm, and when motion beyond this distance from the reference point is attempted, an
alarm oceurs.

(3) Move Distance — Limit Value (#1551, #1751, #1951) —99999999 < Set Value = —100

Parameters #1551, #1751 and #1951 are for designating the software LS position as
measured from the reference point along the X., Y. and Z.axes, in the — direction. The
setting unit “1” represents 0.001 mm. For example, “—20000" means a movable range
from the relerence point to —20.000 mm, and any attempt to move beyond the LS will
cause an alarm.

(4) Limit positions set value = Actual move distance X %
5.5.7 BACKLASH COMPENSATION VALUE SETTING (#1405, #1605, #1805)
|
|
|
|

0= SET VALUE =127

Parameters #1405, #1605 and #1805 are for setting the backlash compensation values for the
ball screws, ete. of the X-, Y-, and Z-axes, respectively. The set backlash compensation
values are automatically added to the movement command values. The setting unit “1"
represents 1 pulse. Where the compensation amount is ¢ (g m),

Backlash compensation value = 2 X —-%—

5,5.8 PITCH ERROR COMPENSATION .
(#1552, #1762, #1952, #1653, #1763, #1963, #1410 TO 314?3 #1610 TO #1673, #1810 TO #1873)

For each axis, the ball screw pitch error for suceessive intervals, starting from the reference

zero point, may be stored as a parameter value for use for automatic compensation, This
function becomes effective after a return-to-reference point.

The compensation interval length, the compensation start point, and the compensa-
tion amount are set for X-, Y- and Z-axes as parameter values. Where the compensation
amount is ¢ ( gm},

Pitch error compensation

B
set value BE A
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5.6.8 PITCH ERROR COMPENSATION
(#1652, #1752, #1952, #1553, #1753, #1953, #1410 TO #1473, #1610 TO #1673, #1810 TO #1873)

{Cont'd)
Table 5.5
ltem ~ Paramster Description
Compensation | #1552 (X) Setting range: 500 Lo 99999999
Interval #1752 (Y) Setting unit “1” represents 0.001 mm
#1052 (Z)
Compensation [#1553 (X) Compensation start point, from which 64 peints, including the start point,
Start Point #1753 (Y) are compensated in + direction,
#1953 (Z) Setting range: —2000000 to 2000000

The minus sigh means setting start point tn the negative direction from
zero point.

Compensation
Armount at Each
Foint

#1410 to #1473 (X)
¥1610 to #1673 (Y)
#1810 to #1873 (Z)

Setting range: 0to +127
Setting unit *1” is 1 pulse (feedback pulse after 4 multipliers). For #1410,
#1610 and #1810, set the pitch error compensation amounts at each com-
pensation start point in incremental value, and thereafler, set the compen-
sation values for 64 points, #1411, #1412--- #1611, #1612 .- #1811, #1812-- in
the + direction in sequence.

Where the measured pitch error is positive, set the compensation
amount in negative, and vice versa.

MEASURED vALUE
DISTANCE :

REFERENGE VALUE
MEASURED PITCH ERROR

COMMAND
Fig. 5.4
in Fig. 5.5 assuming
Compensation interval: 1.000 mm.
Compensation start point: -3
Compensation points: 14
the parameters are set as [ollows:
Compensation interval: [ #1552 | 1000 |
Compenszation start point: [ #1563 | -3 |
+
== _ MEASURED P{TCH
ERROR[ START  MACHINE COORDINATE - ERROR
2 2ERO POINT - - COMPENSATION
1 INTERVAL
ol -T2 T2 “T/ X AXIS
0 % 2 3 4 5 6 7 8 9 10 COMPENSATION
- REFERENCE NO.
- L4 POINT
2 —d
1 a 1 il o - 0 o -1 0 a Q o —1 INCREMENTAL SETTING
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Fig. 5.8 Example of Writing into X-axis
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Tahle 5.6

Compensation Parameter Compensation
Point No. No. . Amount )

= 1

-2 #1411 0

-1 #1412 l
0 #1413 0 ‘4———— Reference point on X-axis
1 #1414 ¢
2 #1415 -1
3 #1416 0
a #1417 -1
5 #1418 0
6 #1419 0
7 #1420 0
8 #1421 0
9 #1422 0

o 5 Compensation st fr

11 to B1 #1t124 0 _Set “O" for no-compensation
#1473 intervals.

5.5.9 COMBINED OPERATION COMMAND (G83) SETTING DATA (#1202)

Setting data ¢ used in combined operation command, deep hole drilling {G83) is set. For
the setup units, “1" corresponds to 0.001 mm, For example, if “2000" is set, 2 mm is
actually set. for details, see Par. 4.2.15.

5.8 SERVO-RELATED PARAMETERS

5.6.1 ACCELERATION/DECELERATION CONSTANT
(#1407, #1607, #1807, #1601 TO #1503, #1701 TO #1703, #1801 TO #1903}

For rapid traverse, jogging and manual contro! feeding, linear acceleration/decelerafion is
automatically applied, and for interpolation feedrate, exponential automatic acceleration/

deceleration is applied.

(1) Linear Acceleraton/Deceleration

Table 5.7

Parameter No.| Description
15t Linear #1501 (X) Setiing range: 1 1o 1336
Acce!/Dacel #1701 {Y) Setting unit: “1” = 15623 mm/s?
Constant #1901 (2) .
2nd Linear #1502 (X) Setting range: 1 to 3200
Accel/Decel #1702 (Y} Setting unit: “1" = 7.5 mm/min
Change Point |#1902 {Z)
F eedrate
Znd Linear #1503 (X) Setiing range: 1 to 1536
Accel/Decal #1703 (Y} Setting unit: “1" = 15628 mm/s?
Constant #1903 {Z)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com )

99




o

56.1 ACCELERATION/DECELERATION CONSTANT -
‘ (#1407, #1607, #1807, #1501 TO #1603, #1701 TO #1703, #1901 TO #1903) (Cont’d}

FEEDRATE v (mm/sg)

"RAPID TRAVERSE - — = — = — — —
FEEDAATE Ve

FEEDRATE V, 2NC LINEAR
AGCEL/DECEL CONSTANT

157 LINEAR

Ot ACCEL/DEGEL CONSTANT ™ e O

TIME t {5}

Fig. 5.6

(Example) When rapid feedrate = 12 m/min, rsing time = (.5 s, and
unit system = 0.001 mm;
+ 12 m/min is converted to the rate per second as follows:

12000 X -ty = 200 mm/s
» Acceleration from 0 to 12 m/min is %Qg_ = 400 mm/s®.
= The value set in the acceleration/deceleration constant parameter is
Thus, “253" is set.

400~ _
m - 25.6-

|
CHANGE POINT - — — g

NOTE
1. When determining the acceleration/deceleration constant, measure the
acceleration/deceleration time of the machine system, and adopt an
acceleration/deceleration constant that does not give acceleration/
deceleration time shorter than the measured time.

2. When accelerating/decelerating in one step, set the 1st and the 2nd accel/
decel constant to the same value and the change point feedrate to 0.

3. When accelerating/decelerating in 2 steps, set the 1st accel/decel
constant larger than the 2nd accel/decel constant. Set the change point
feedrate lower than the rapid traverse feedrate. (g ,>a .. V.>V))

{2} Exponentiél Accel/Decel Time Constant (#1407, #1607, #1807)

These parameters are {or setting the exponential acceleration/deceleration time con-
stant for interpolation motions.

Table 5.8
Parameter No, Description
Exponential Accel/ #1407 {X} Setting range: 1 to 127
Decel Time Constanis #1607 (Y) Setting unit: 1 =8 ms
£1807 (2)
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8 E L 4

FEEDRATE v {mm/s})

i
f!'
!
F
A

1
1
f
t
|
i

--- -

IR

\EK PONENTIAL
AGCELERATION/DECELERATION

F ‘l TIME 1 (s}

TIME CONSTANT

Fig. 5.7

For example, when the parameter is set to “3”, ihe acceleration/deceleration time

constant is 24 ms.

NOTE

1. To secure correct interpolation, all the axes must be set to the same time

constant.

2. If the set value is “1”, stepped speed command can be obtained.

5.6.2 INTERPOLATION FEEDRATE BIAS (#1475, #1675, #1875)

These parameters are for setting the exponential acceleration/deceleration feedrate bias for

interpolation.

Table 5.9
Parameter No. Description
Interpolation Feadrate | #1475 {X) Setting range: 1to 127
Bias #1675 (Y) Setting unit: 1 = 7.5 mm/min
¥1875 (2)

FEEDRATE  mmss)

TIME t (5]

INTERPOLATION
FEEDRATE BIAS

Fig. 5.8

NOTE

1. For correct interpolation, the feedrate bias of all the axes must be set

equal,

2. If using circular interpolation {(G02, G03}, set a small value (1-3).
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5.6.3 FEEDRATE COMMAND VOLTAGE SETTING (#1408, #1608, #1808)

These parameters are for adjusting the upper limit of the feedrate command voltages in
combined use with Servopacks. Parameters #1408, #1608 and #1808 are for X-, Y- and
Z-axes, respectively, The setting range is 0 to 7. For Servopack, the setting 1s “77.

6.6.4 POSITION LOOP GAIN (#1474, #1674, #1874) 1 = SET VALUE £ 127

To these position loop gain adjustment parameters, the integer of the fol]owing'value should
be set {omitting the decimal),

N, = 25 -_-532768 .............‘.Expression®

Parameters #1474, #1674 and #1874 are for X-, Y- and Z-axes, respectively.
¢ is the position lag pulses calculated by the formula below:

¢ = -Maximum rapid traverse feedrate (pulses/s)
K

4>'<fPG X%@OXRI.DM,, = 4'fPGRPMax

T, 60, <wereenneen-BExpression @

[Where fre: Output per revolution of pulse generator (pulses/rev)]
RP,,.: Motor speed during rapid feed (rpm)

Expression (2 1s assigned to expression (1),

n.. = 32768 < 60X K,
o AXf X RPya.

--------------- Expression @

K, is the position loop gain varying with the servomotor used. The guideline values
are given below. For details, see Par. 12.1.3 “SERV0O PERFORMANCE CHECK”. Fine
adjustments of K, are'made on the Servopack. For details, see Par. 11.2.2.

Table 5.10
Motor Type Kp Value (571)

Hi-Cup Motor
Cup Motor

- - - a0
Minertia Motor J Series
Mineatia Moter RM Series
Print Motor 40

(Exampie)

When a Minertia motor RM Series (rated speed: 3000 rpm), a 600 pulse/rev feedback PG,
and a Servopack type CPCR-FR are used with K, set at 303!, the value of n is as {ollows:

— 4x600x3000 _
= 50 5730 4000 pulses
. 2'°(=32768) _
Ny, 2000 8.192

Therefore, the parameter is set to “8”.
102
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5.6.5 SERVO ERROR RANGE (#1555, #1755, #19586) 1 = SET VALUE £ 16777218

For the purpose of checking for faulty servo system, these parameters are sel to the position
lag values that are not likely to be exceeded when the servo system is in order. Parameters
#1555, #1755 and #1955 are for X-, Y- and Z-axes, respectively. The setting unit “1" i1s 1
pulse (feedback pulse after 4 multipliers).

When the position lag pulse exceeds the set value, an alarm [No.57, 58, 59: SERV(Q
ERROR] occurs. Normally, these parameters are set to twice the position deviation pulse
obtained from the position loop gain as follows:
(Example)
In the case of the example under Par. 5.6.4, since ¢ = 4000, double this value, 8000 is set as
the servo error range.
NOTE
The number of position lag pulses can be seen in the current value display : 5
POSITION ERROR on the CRT control station. See Par. 7.2.3.

5.6.6 POSITION SETTING RANGE (#1406, #1606, #1806) 1 < SET VALUE < 127

These parameters are used to set the permissible range of position lag pulses for
positioning completion judgement, Where the movement command for positioning
completion hold, such as G00, is executed, after the assignment of motion pulses, it halds
until the position pulse lag caused by servo delay comes within this parameter setting value.
And then, next command (next block in MEM operation) is executed,

Near the goal position, as the number of position lag pulses decreases, the moving
speed slows down and the final stopping will be late. To obtain a reasonably short stopping
time, the number of permissible position lag pulses should be set at the maximum value
permitted by the accuracy requirement. _

The setting unit “1” represents 1 pulse (feedback pulse after 4 multipliers). When

the parameter is set to P, the position setting range is =P (pulses). Parameters #1406, #1506
and #1806 are for X-, Y- and Z-axes. - '

Set value = Max. allowable error (gm) x —%—
5.6.7 DRIFT OFFSET (#1401, #1601, #1801)
These parameters are used to make available the zero drift offset function of servo including
D/ A output section in axis module. If “1” is set, the offset functicn is available. If “0" is

set, the offset funetion is not available.

Normaliy, set to “1.” Only during zero-point adjustment of Servopack with axis
module, set to “0.”
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REFERENCE POINT
RETURN PARAMETER
SPEED APPROACH SPEED (PARAMETERS X1504, ¥1704, #1904}
CREEP SPEED (PARAMETERS #1505, £1705, #1905)
>
DISTAMCE
DECEL LS |
FIRST PULSE AFTER DECEL L$ ON
ZERD POINT PULSE
T MO T 5 T Vo
A/B-PHASE PULSE oo aeeeem-d] ‘ '
{ FTE“MU,[JTHSP,_,E%, i | (ETNT AN T LA
REFERENCE POINT
EFERENCE POINT AREA (NQ. OF PULSES)
(PARAMETER #1128
RETURN-TO-REFERENCE
POINT OPERATION
Fig. 5.9

5.7.1 DIRECTION OF RETURN-TO-REFERENCE POINT (#1403, #1603, #1803)

These parameters are for setting the direction of returning to the reference point. To return
in the + direction, set it to “0”, and to return in the — direction, set it to “1”. Parameters
#1403, #1603 and #1803 are for the X-, Y- and Z-axes.

COORDINATES ©

NOTE

Do not set values other than “0” and “1".

REFERENCE POINT

Fig. 5.10

5.7.2 RETURN-TO-REFERENCE-POINT APPROACH FEEDRATE SETTING
(#1504, #1704, ¥1904) 1= SET VALUE < 3200

These parameters are for setting the return-to-reference-point approach feedrates. The

setting unit “1” represents 7.5 mm/min.
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Parameters #1304, #1704 and #1904 are for X-, Y- and Z-axes, respectively.

_ NOTE
The setting range covers up to 3200, but, actually, set values below the rapid
traverse feedrate set by #1500, #1700 and #1900.

57.3 RETURN-TO-REFERENCE-POINT CREEP FEEDRATE SETTING
(#1505, #1706, #1905) 1< SET VALUE £ 3200

These parameters are for setting the creep feedrate for returning to the reference point. The
setting unit “1” represents 7.5 mm/min. Parameters #1505, #1705 and #1905 are for the X-,
Y- and Z-axes, respectively.

NOTE
The creep feedrate should be set below approach feedrates set by parameters
#1504, #1704 and #1904,

5.7.4 RETURN-TO-REFERENCE-POINT APPROACH DISTANCE
(#1556, #1756, #1956) 1<SET VALUE =90000000

These parameters are for setting the final distance from the detection of the first reference
point pulse, after the dog trips the slowing LS, during the reference-return process.

The setting unit “1” represents 1 pulse (feedback pulse after 4 multipliers).
Parameters #1556, #1756 and #1956 are for the X-, Y- and Z-axes, respectively.

Set value = Approach distance (¢ m) X]}f_"—

NOTE
The approach distance must be set longer than the distance required te
decelerate fram the approach feedrate to the creep feedrate. The final
approach distance L is roughly calculated by the following formula:
Where, V.: approach feedrate
& : acceleration/deceleration constant
V.’

L= T

5.7.6 REFERENCE POINT AREA (#1125) 0 = SET VALUE < 32767

This parameter sets the area in which the reference point signals (ZPX, ZPY, ZPZ) can be
turned on.

The setting unit “1” represents 0.001 mm. Setting the parameter to P (mm) means
a reference point area of =P (mm).

105
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5.8 SPINDLE PARAMETER SETTING

8.1 SPINDLE MODE SETTING (#2004)

When the axis module is used as an analog speed command voltage output device for the
spindle, the spindle mode is set.

Teble 5.11
Set Value Contents (Mode}
Bipolar command voltage : DURING FORWARD
+ Positive voltage is output during R DURING REVERSE
1 forward rotation command. ot ROTA

» Negative voltage is output during
reverse rotation command.

Uripelar command voltage DURING FORWARD/REVERSE
+ Positive voltage is ocutput during W—
"3 forward rotation command . 0 +

+ Negative voltage is output during =
reverse rotatien command.

Note: Be sure to set “1” or “3".

6.8.2 MAXIMUM ROTATION SPEED ON EACH GEAR (#2150, #2151, #2152)

The maximum rotation speed of the spindle on each gear (L, M, H) is set. A gear seleciion
depends on a combination of spindle gear selection signals (GR1, GR2). For the setup units,
“1” corresponds to 1 rpm.

Table 5.12
Gear Ratio GR1 GR2 Parameter No.
Lo OFF OFF Stop
L ON OFF #2150
OFF ON #2151
H ON CN #2152

The speed command voltage on each gear is as follows:

S five-digit programmed value {rpm) XAxis module max
Bach gear parameter setup value (rpm) “D/A output

Speed command voltage =

5.9 NO-USING PARAMETER SETTING

For parameters not used (not listed in Table 5.1}, be sure to set “0”.

106
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6. 1I/0 ALLOCATIONS

The standard motion module 1/0 (input/output) is provided with 64 general and eight
designated input points and 32 general and eight designated output points. Addition of a

micro PC module also enables an additional 64 input and 64 output points. (See Fig. 6.1.)

Motionpack-110 adopts I/Q allocation system which enables the signals to be
combined for use as desired. Thus, hefore using them, the input/output signals must be
logically allocated to the signal addresses (simple addresses) in Motionpack-110.

Prior to shipping from the factory, they are allocated as listed in Tables 6.1 and 6.2.

Generally, they can be used as is. However, if the motion module is used with difference

functions from the standard allocation or micre PC module is used, new /O allocation must

be made.

6.7 1/O SIGNAL TYPES AND ALLOCATION AREA

The input/output signals are specified with the addresses according to the application, as
shown in Fig. 6.1. The relation between input and output mentioned here is based on the

allocation area: Signals entering the allocation area are called input signals; those

exiting from the area are called output signals.

Thus, note thai the relation between input and output is reversed from the motion

module control or micro PC module to the allocation area.

1/0 Signal Types
Input Adress

- General/special 1/0 signals of motion module #3000~ #3008
+ Fixed I/0 signals for motion module control #4500- #4509
» I/0 signals between motion and micro PC modules #5100—-#5107

» Motion module communication command 1/0 signals  #6000—#6007

The I/0 signals are explained below according to the application:

Qutput Address
#3500- #3504
#4000- #4019
#5000 #5007
#6500- #6507
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MACHINE SIDE

PERSONAL COMPUTER SIDE

MACHINE SIDE

MOTION_ MORDULE

GENERAL/SFECIAL INPUT

/O ALLOCATION
AREA

CONTROL 1/Q OF
MOTION MODULE
{SIGNAL FiXED)

3000 P T TT 1 '
0 - !
07 [ "1I ! #4000
@ ] Im
- — (NPUT SIGNAL L
e T
23003 | PROCESSING | °
-—-———n—n—#] SECTION : ![
I i #4019 X
GENERAL/SPECIAL QUTPUT !
pre B ' CONTROL
) & o 1 SECTION
1363 - - i BF MOTION
® ! i #4500 i MODULE
i
R gl GUTPUT SIGNAL I
| PROCESSING !
I secTion el 7O
| el
' |
| | |
COMMUNIICATION INPUT ""II I #4509
46000 ) L |
TO i cie—
#6007
COMMUNICATION OUTPUT
76500 '
T0 R
#6507
- - _ |+
A . - - -
T 1T
: 1 CONNECTED WITH
. { FA BUS CABLE
L —

EXPANSION | | CONTROL | " INTERNAL  DOUBLE PRECISION KEEP
(NPUT ! | INPYT | RELAY REGISTER MEMORY
15700 . L ¥5100 e o | #5400 95600 #5800
sy | oo To ! To 10 10
:PHOGHAM jl 5102 : _#54!5 #5630 #5862
EXPANSION  |EXECUTING,  conTROL I INTERNAL
OuTPUT ISECTION | OUTPUT | REGISTER TIMER
o ) j #5000 A T 75700
! p-—t T0 rotf— TQ 0
903 : ; 75007 | #5531 157%
1 | |
| S __*_ - e = I _____________

Fig. 6.1 1/0 Address and Allocation Area
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6.1 1/O SIGNAL TYPES AND ALLOCATION AREA (Cont'd)

(1)

(2)

(3)

(4)

(5)

#3000 - #3007 {64 Points) (Table 6.3)

These are motion module general input addresses directly connected to exiernal
connector (1CN, 2CN). In standard allocation, the machine input contacts are read in.

« Input contact signal example:
EDIT, +JX, ZRN, etc.

#3008 (8 Points} (Table 6.3)

This is a motion module designated input address directly connected to external
connector (3CN). In standard allocation, the machine input contacts are read in.

+ Input contact signal example:
STR, STP, SVOK, ete.

#3500 - #3503 {32 Paints) (Table 6.4)

These are motion module general output addresses directly connected to external
connector {2CN). In standard allocation, the output contacts are output to the machine.

« Qutput contact signal example:
M30, ZPX, RST, etc.

#3504 (8 Points) (Table 6.4)

This is a motion module designated output address directly connected to external
connector (2CN). In standard allocation, the output contacts are output to the machine.

« Qutput contact signal example:
ALM, MCRD, eic.

#4000 - #4019 (160 Points) (Table 6.5)

These are fixed addresses for motion module control. The addresses are fixed to the
signal names in one-to-one correspondence. The operation commands issued to the
motion module are directly controlled as the signal names. Thus, the area becomes the

allocated side for general input and the micro PC module.

In standard allocation, general/designated input (#3000 - #3008) 1s allocated to
#4000 - #4019,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




T

(6) #4500 - #4509 (80 Points) {Table 6.6)

These are fixed output addresses for motion module conirol. The addresses are fixed to
the signal names in one-to-one correspondence. Motian module conirol output is sent as
the signal names. Thus, the area becomes the allocating side for general output and the
micro PC module.

In standard allocation, #4500 - #4509 are allocated to general/designated cutput
(#3500 - #3504).

(7) #5000 - #5007 (64 Points) (Table 6.7}

These are input addresses to read signal output from the motion module into the micro.
PC module program execution block. '

The micro PC module analyzes, the sequence ladder by using the read signals.

NOTE
Refer to Micro PC Module Manual for micro PC module cutput
(addresses #5300 - #5303 directly connected to external connecor}.

{8) #5100 - #5107 (64 Points) (Table 6.8)

These are addresses to output the sequence ladder analysis results made by the micro
PC module program execution block to the motion module.

Protocols for the signals used in the micro PC module are defined as desired. In
addition to motion module control signals, any signals defined on logic control, register
output, and timer output can be sent to the motion module.

NOTE
Refer to the Micro PC Module Manual for micro PC module input
{addresses #5200 - #5207 directly connected to external connector).

(9) #6000 - #6007 (64 Points) (Table 6.9)

These are input addresses to read communication commands from the communication
control block to the motion module contrel block in the motion module with the
communication function (type JAFMC-C027}.

(10} #6500 - #6507 (64 Points) (Table 6.10)

These are output addresses to return command response from the motion module
control block to the communication control block in the motion module with the
communication function (type JEFMC-C027). '

‘ 111
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6.2 1/0 SIGNAL FORMAT

The address designation format of an input/output signal is shown below:

' |

# CATTITTITOIT |
[ e e ey ey ) .
_— I
I

L1.t>|G|T BIT ND.(0-7) |

4.01GIT 1/0 NO.

The address is represented by five digits consisting of the IO number and bit
number. One I/0 number represents [/0 of eight points {bits). One /0 point corresponds to
one bit.

An example of signal addressing for each point is given below:

[t D i ni Div e BT NO.

AR ET | MEM Jur; RAPIL p=— SIGNAL NAME

10 NG
#4000-D7 (EDIT) is addressed by “#40007". I

NOTE

Sometimes, the 4-digit I/0 number is also called an address.

6.3 CAUTIONS ON ALLOCATION |
(1) ALLOCATION FORMAT

Set one input allocation address to the left and one output allocation address to the right,
as shown below:

S e S R T
INPUT ALLOCATION L CGUTPUT ALLOCATION
ADDRESS ADDRESS

12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(2}

(3)

6.4

ALLOCATION DIRECTION AND COMBINATION

Allocation can be made only from the input side to the output side in the [/Q direction
based on the allocation area shown in Fig. 6.1 as reference. That is, allocation can be
made only in correct arrow direction combinations, as shown below:

170 ALLOCATION AREA 1O ALLOCATION AREA
I -1 crT T T T !
— e PO
' | F~e e

— = ) —e=l el e \
P | ! 3¢ |
! ] - . 1
— — — = - s
{ I .- ~.]
- - = m == m = - - pr— p— | —
I 4 Lo )
Combination Enable . Combination Disable

MULTIPLE ALLOCATION

A single input signal can be allocated to more than one cutput signal, but more than one

input signal cannot be allocated to a single output signal. If erroneous specification is
made, the last allocation becomes valid.

INPUT QUTFUT INFUT QUTPUT
SIGNAL A SIGNAL B SIGMAL A SIGNAL ¢
OUTPFUT INPUT
SIGNAL C SIGMAL B
Allocation Enabtle Allocation Disable

I/0 SIGNAL DETERMINATION

(PREPARATION FOR ALLOCATION)

To prepare allocation, the signal allocation destinations are determined conforming to the

machine specifications. The necessary input signal names, output signal names, and
external connecior pin numbers should be listed to preclude setting errors such as omission
and duplicate registration. Allocation examples are given below:

Example : Contact signal input to general input address #30033 (1CN-27) is used as +JX

{(+X-axis start signal). +JX is contained in the fixed address for motion
module control, #40030. Thus, allocation becomes “ #30033 — $400307.

Example 2; ZPY (Y -axis reference point position signal) is cutput to the output address for

micro PC module control, #50007, and sequence processing is performed in the
micro PC module. ZPY is contained in the fixed address for motion module
control, #45031. Thus, allocation becomes “#45031 - #50007",
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6.4 1/0 SIGNAL DETERMINATION
{PREPARATION FOR ALLOCATION) (Cont’d)

{Atlocation Teble Exemple)

- Input Allocation Dutput Atlocation

_ - - : Signal Name
Connactor Pin No. | Input signal Addeess (Qutput signal Addrassi Connettor Pin No.

T .. 0000
{(1CN"34) #30001 440001

#40002

RAPID |
JOoG

HANDLE

........................................

exemple 1| (1CN-27) | " #30033 | #40030 | ") +IX (Xansciart)
#4000 | 435000 [ | 511 Guarting)

BASOOL | e SPL (S0P) oo,

£45002 OP (Program operating)

1 "zpy (Y-axis reference

Exampie 29 " pomt position)

6.5 ALLOCATION METHOD

After completion of preparation for allocation in Par. 6.4, allocation data is created on a
personal computer {e.g. PC8201 manufactured by NEC or another perscenal computer having
equivalent gommunication function to PC8201}.

W Commands That Can be Used:
+ CIO (data all clear)
+ DIO (data batch change) from personal computer to motion module
« UIO (data save) from motion module to personal computer
« WIO (partial change of data)
» RIO (data check)

114

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6.9.1 ALLOCATION OPERATION {Use of Personal Computer)
B Operation Procedure:
(D Set the system switch (25W) on the motion module panel front to 9.

@ Connect the personal computer to motion module connector 3CN.
@ Set the personal computer communication Function:

9600 BAUD For using the PC8201, set the communication

EVEN PARITY function as follows: | |
8-BIT —

1-STOP BIT STAT=8E81XS

XON/OFF CONTROLL

After setting, open the communication port by placing PC8201 in terminal mode.
@ Turn on Motionpack-110.
(& Enter commands through the personal computer.
For the commands, see Par. 6.5.2.
® After completion of command entry, turn off Motionpack-110.
{7y Disconnect the personal computer (when the CRT control station is included).
Connect the CRT control station (when it is included).
@ Restore the motion module system switch (25W) to 0.
{0 Turn on Motionpack-110.
@ Check input/output on the DIAGNOSIS screen of the CRT centrol station.

6.5.2 EXPLANATION OF ALLOCATION COMMANDS
{1} CI0 (Data All Clear)

Enter only the command.
(2) DIO (Data Batch Change)

Create data in the format shown below by using the personal computer prior to
entering the command. After the command is entered, the data is transferred.

DIC (CR)

% [CR) —
#30006 #40005 [CR]
#30046 $#40020 (CR)

‘ l —-—= Create on personal-computer.

#45004 #35015 (CR)
#45012 $#35031 (CR]
% {CR) —

NOTE

Execute the CIQ command before DIO command execution. 115
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6.5.2 EXPLANATION OF ALLOCATION COMMANDS (Cont'd}

(3)

(4)

(5)

U0 (Data Save)

Beforehand, make the personal computer ready to receive. Next, transfer the command.
After the command is analyzed in the motion module, data is transferred in the same
format as the DIO command from the metion module.

WIO (Partial Change of Data)

First, enter the command. Next, enter new allocation data in the farmat of “#input
data, #output data[CR].” Enter as many data pieces as necessary in the format for
change. Finally, enter “%[CR1.”

WIO (CR)
245031 #35000 (CR)
#30011 #40011 (CR)
% (CR)

RIO {Data Check)

First, enter the command. Next, enter the allocation data to be checked in the format

of “#input (output) data [CR]."” After it is entered, the allocated data is sent from the

motion module. Check as many daia pieces as necessary in the format. Finally, enter

“%[CR).”

RIO (CR)
#45031 (CR)

#45031 — #40001 (CR) (LF)
#30011 - #40011 (CR) (LF)

} (From motion module to personal computer)

% [CR)
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6.6 STANDARD ALLOCATION

The motion module I/0 {general/special} has been standardizedly lactory-allocated before
shipping as listed in Tables 6.1 and 6.2, If other allocation is needed, the motion module
requires 1/0 reallocation.

Tabte 6.1  Motion Madule Input Standard Aliogation

Allocstion Side Aliocated Side {Signal Fixed}
Connector Pin No. Input Signal Address Gontrk Inpun Signal Address l Signal Name

1CN-2 # 30000 e £A00D0
£ 40001

40003
¥ 40004

odaeees T L e oees

% 30006 . #4006

Liver | e
#3000

..; 30011...._........ aean

“vvl-# 30012...--........ Ariasaaae
g 30013..............

# 30014

_#3s0020 |
_.# 30021 e abtaara

Cwavazs I TTUUOFOVE
............... # 40024
...# 40025........... bt a e R e e e m e —a
.......... #40028

o E 40027
# 40030

% 40031

UL O
# 30031

) 40036['.1'.11]1111
# 40037

m# 40046
¥ 40047

.#doose

£ 40051

..__..# 40052“...“..“.. emri i A
LBA0053

¥ 40054

| S {2 - S SOOI T TS R £

L RADOSE
# 40057
...-..-‘-...# 40060......_..._‘.
SRl R ADeL
# 30083 # 40062

*Requires positively an allocation.
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6.6 STANDARD ALLOCATION (Cont'd)

Table 6.1 Motion Module Input Standard Allocetion (Cont'd}

Allosation Side Allocated Side (Signal Fixad}
Cannector Pin No. Input Signel Address Controf lnput Signal Address - Signal Name
# 30054 # 40063 ZRN

# 40064 MP1

o ddoves L UMPE T

# 40066

¥ 40067

LKL S
.. #.30033

FAWTS
¥ 40076 B
g40077  f  PRT
# 40080

e 230033 T
LA
# 30071

JICN-2s % 30023

1CN-2: e fe FLA0090 e RERN
1CN-d1 # 30026

# 40091

Lp300a7
# 30085

L Adones
¥ 40104

¥.30055

Csany T
............... £40120
Fa012)
#40122

#40123

# 40125

SN 1T
# 40131
LFdoisz

240133
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Table 6.1 Motion Module Input Standard Allocation {Cont'd)

Allgcation Side Allgcated Side {Signal Fixed}
Connector Pin No, Input Signal Address Caniro!l (nput Signa! Address Signal Name
# 40134 E61

.....“* 40]37..”.--”....
.._# 40]4“.......-“‘...
T . 1) SO

L) S S
...# 40146.-.--.-:....- B R L R NPT R T T L T
# 40147

L R008e

SRR O #0151
____________ 430086 Y. Fa0132
.. ksoesr £ 40133

# 30051 T Y 4015
____________ #a00s7 | xass
"% 40156

.......... “Eaeogo )T eanien LT WAL

# 30061 L kAwer WA

Jo B 30062 # 40162
......# 30063............. vas
"% 30064
e B 3006S
B 30066 TR aes e W

¥ 30067 # 40167

LEAOISL
# 40182

Ceae T
#40192
# 40193

*Requires positively an allocation.
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6.6 STANDARD ALLOCATION (Cont'd)

Table 6.2 Motion Module

Qutput Standard Allocation

Aligcation Side {Signal Fixed)

Aliocared Side

Signal Name Control Qutput Signal Address]  Quiput Signel Address Conngttor Pin No.
............. #4s000 1 #dse00 ZON-39
............. #45001 b #ase0n
______________ # 45002 #35002
............. 45003 QL E3s003
= 45004 # 35004

e AB00T

Lo Eds0e
_.% 45011

45014

45018
4 45017

# 45021

LA L
# 45030

B 8. C. . S
LERaseds
e 24504

LRASMS
# 49046

B 45054

o kas0ss

B ds0se

B ABD57

L pasosy
...# 15062

OO s SO
B L
# 45066

% 45071

o #asoos T

#4503 |

LFdsexe L

fasoe0 |

. #.35006
# 35007

Lo F88048 L
K 102 B

£85010 |
# 35012

35016
#35017

. 2CN13

.3 35037

* Requires positively an allocation,
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Table 6.2  Motion Module Qutput Standard Allocation [Cont'd)

Allocaton Side (Signal Fixed} Allocated Side
Signal Nama Control Qutput Signat Address]  Qutput Signal Address Gonnector Pin No.
AN 8T,
............... AL | A As07d
#4307
Xt

£ 45084

B P P
e $. 49087 e e
T A0
— # 45091
e 245002
e 542008
e SRV SO £ 45094
e T e EABOAS e e

T e AR08 e b

— £ 45097
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6.7 1/0 ALLOCATION ADDRESS LIST

Tables 6.3 to 6.10 show addresses for each applicaticn.

Table 6.3 Motion Module Input Alacation Address

N
Address

D7 D6 ns D4 D3 D2 D1 Do Remarks.
1CN-36 1 1CN-20) LCN-4 |ICN-35{1CN-19|1CN-3 |1CN-34 1CN-2
#3000 f--e Lo T, Py B |
i + Set by user.
1CN-23 [1CN-7 [1CN-38[1CN-22|1CN-6 |1CN-3711CH-21 [1CN-5 s
#3001 .......................... e e R e N TR -
+~ 3el by user.
TCN-101CN-41 [1CN-25[1CN-9 [1CN-40 [1CN-24 11CN-8 |1CN-39
#3002 .......................... S ARRERRLEERELY P
« Set by user.
ICN-44 {1ICN-28 | 1CN-12 [ 1CN-43 | LCN-27 J1CN-11 1 1CN-42 | 1CN-26
#3003 .......................... I 2 e o
+— Set by user.
1CN-31 | 1CN-15 1 1CN-46 |ICN-30 | 1CN-14 [1CN-45 [ 1CN-29 [1CN-13
#3004 ......................................................................................................
— Set by user.
1CN-50 [1CN-18 11 CN-49 ) 1CN-17 [1CN-48 | 1CN-32{1CN-16 J1CN-47
#3005 foooe e Bttt Sabettiiind Refbutdhiivto vl bioduts Rulbeth il
— Set by user.
2UN-36 | 2CN-2012CN-4 |2CN-35|2CN-1912CN-3 |2CN-34 [2CN-2
#3006 ............ e R N TR AE (EEEE R S ----...I
|~ Set by wuser.
JCN-23120CN-7 |2CN-38[2CN-22|2CN-6 [20N-37{20N-21 |2CN-5
#3007 ..................................................................................................
— Set by user.
F3CN-6 |SCN-5 j5CN-4 [5CN-3 |BUN-2Z [5CN-1
#3008 .......................................................................................................

"BATALM| *SVALM) *SKIP

+— Set by user.

Note: Signal with+ cannot be allocated {or other application, because they are [ixed.

Table 6.4 Motion Module Output Allocation Addrass -

: 1 ,
AddressBlts n7 D6 D5 D4 D3 D2 L1 4 DO Remarks
2UN-10|20N-41 |2CN-25]2CN-9 | 2CN-40|2CN-24 |2CN-8 [2CN-39
ﬁgsoo L. e T Prorerreree
+— Set by user,
20N-44 [20N-28 |20N-12 | 2CN-43 | 2CN-27 [ 20N-11 | 2CN-4220N-26
$3501 ............. S e e L T AP
— Set by user.
2UN-31{20CN-15|20CN-46 | 2CN-30( 2CN-14 | 2CN-45|2CN-20 [ 2Cx-13
ﬂ3502 e L N IR . T T T S .
— Sebt by user.
ACN-5012CN-182CN-49 | 2CN-17 | 2CN-48 2UN-32 [ 2CN-16 | 2CN-47
#3503 S TR AR L e T L T
«— Sel by user.
SCN-18 | 5CN-17 5CN-14
#3504 .................................................. . e TR

*SVON|*MCRD| T AL

Note: Sigral with scannot be allocated for- other applicalion, because they are fixed.
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Table 8.5 Motion Module Control Input Address (Signal Fixed)

Bits

Address

D7

D6

D5

D2

b1

Do

Remarks

#4000

[navDLE

#4001

#4002

#4003

#4004

#4005

#4006

#4007

#4008

#4009

#4010

RESET

#4011

E18

#4012

E38

#4013

#4014

#4015

#4016

#4017

#4018

#4019
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Teble 6.6 Maotion Module Control Output Address (Signal Fixed)

6.7 1/0 ALLOCATION ADDRESS LIST (Cont'd)

Address Bits D2 D1 Do Remarks
#4500 ........................ 4 I FILT I
OF SPL STL
#4501 ........................ p
RST ALM
E4502 P e e e T e
TF SF MF
#4503 CEEE YT <l TR P ol
ZPS ZPZ ZPY ZPX
#,’1504 .......................
# 4505 ................................................................ P L e
M28 M24 M22 M21 M18 M14 M12 M1t
#4506 e e L] S 0 U o R e P o SO
T28 T24 T22 T21 T18§ T14 T12 Ti1
#4507 P R = ol T N S N o I culi
A28 A2 A22 A2l Als Al4 AlZ All
# 4508 e ST PPN Tl (ISP vt e LTI o
528 524 522 521 518 514 512 511
# 4509 ........................ o
Table §.7 Microe PC Module Cantrol Quitput Addrass
B
Address iy D7 D6 D35 D4 D3 D2 D1 DD Remarks
# 5000 / ............ / -
+— Bet hy user.
#5001
+— Set by user.
#5002 / ............
+— Set by user.
#5003 ......................
«— Set by user.
ﬁ A004 P T T Tt T T e ]
+— Set by user.
#5005 e e e e e e e
+— Set by user.
#5006 ./d/ ........................ -
«— Set by user.
#5007 b / ________________________

+ Set by user.
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Table 6.8 Micro PC Module Control Input Address

Bits

Address D7 Dé 35 D4 D3 D2 Dt Do Remarks
#5100 - b e e e e e //
- Set by user.
#5101
+— Set by user.
#5102
— Set by user,
#5103
« Set by user.
#5104
— Set hy user.
£5108 Tl e e e e T e T L e
— Set by user,
#5106 T e T e / L ot b
+— Set by user.
#5107 P / |
— Set by user.
Table 6.5 Motion Module Communication Input Address
Addrese—2%| D7 | P6 | D5 | Da | D3 | D2 | DI | DO | Remarks
# 6000 / ot I / ............ k
= Set by user.
# 6001 / _______________________ / .......................
+« Set by user,
6002 P LT il Bl B Il D el
_ : «— Set by user.
#6003 e e L L e LT L
«— Set by user.
#6004 / L,/ ..............................................
— Set by user.
2 6005 Il I Il Il Bl Rl
— Set by user.
#6006 Tl T e T e T T T
+~— 8et by user.
6007 b e LT LT e LT
# — Sef by user,
Table 6.10 Motion Module Communication Output Address
Address~—="| D7 | peé | DS | D4 | D3 | D2 | ¥1 | Do | Remarks
# 6500 - / o B o / T
+— Set by user.
#6501 .................................. -
— Set by uvser.
#6502 T lemTo / .............................................
+— Set by user.
#6503 b / R I AU el O / S T
+~— Set by uger.
#6504 + Set by user.
#6505 ]
+ Set by user.
#6506
+~— Set by user.
#6507

+ Jel by user.
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~ 7. OPERAT!ION OF CRT CONTROL STATION

This chapter explains the CRT control station as the visible face of Motionpack-110.

7.1 CHARACTER DISPLAY AND KEYS

Fig. 7.1 shows an overall view of the CRT control station. The names and functions of
operator components are as follows.

& Fig. 7.1 CRT Control Station

7.1.+ CRT CHARACTER DISPLAY

“
=

According to each operation, this display indicates alpha-numerical data in regular size
(1x1) or expanded size (3x3).

/2 R

— 32CHARACTERS —————
[ 14

| {1

CRT size: 9 itiches

¥

=

i 16 LINES ——,

/ff
L

Maximum number of characters:
32 characters X 16 lines = 512 characters
{at regular size)

T
1
T

Indicating characters:
Numerals [0 through 9, —,.]
Alphabetic characters [A through 2)
Special characters [ ; (EOB). /(slash) ) k

Fig. 7.2
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7.1.2 FUNCTIONKEYS

These are the selection keys for displaying and writing-in. Depressing a key provides a
corresponding function and the key light.

FL.IPETM

WEM DT

|
i
| pr— o
Fig. 7.3
n (Alarm) key: This key is for displaying an alarm code. This function is
automatically selected when the power is turued on.
B (2) @ {Diagnosis) key: This key is for displaying input/output signal status.
(3 (Parameter) key: This key is for displaying and writing-in parameters.
(4) @ {Auxiliary) key: This is an auxiliary key.
{5) (Command) key: This key is displaying command data for automatic operation.
(6) (Program) key: This key is for displaying or writing-in programs
{7) (Position) key: This key is for displaying various current positions.
(8) (Offset Data) key: This key is for displaying or writing-in offset data.
ALM DGM PRM AUXL COM PROG POS AUX2
7.1.3 ADDRESS KEYS
These keys are for designating address characters when writing-in various data
[
&

NARDnCans .
aunes  ozoe

Fig, 7.4
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i 7.1.4 DATA KEYS

‘ These keys consist of 15 keys in total, such as through @ , E], B , fom]
; , and [El and can be used for writing-in of such numeral values as offset values,
parameter data, numeral values of programs and so on.

(2) B (Decimal Point) key: For input of decimal point.

(3) [ew] (Cancellation) key: For cancellation of the numeric value or address data
erroneously keyed.
(4) [w) (Write) key: For storing address data (=words) keyed by address keys and data
keys into buffer storage.
(5) [ (Shift) key: This is an auxiliary key.

7.1.5 NEXTKEY

@ key is used at position cancel. See Par. 7.2.3.

Fig. 7.5
(1) to , E (Minus) keys: For input of numeral data.

Fig. 7.6
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7.1.6 PAGE KEYS

The page is used to display the next page or previous page when CRT screen is regarded as
a page.

For example, use this key for displaying the next group of parameter data when

(parameter) has been selected and a group of parameter data are being displayed.
This 1s just like turning the pages of a book.

FAGE
(1} Depressing key displays the next page.
(2) Depressing key displays the previous page.

(3} Keeping the PAGE key depressed makes the page step automatically forward or
backward, as selected.

7.1.7 CURSOR KEYS
The cursor econtrol key is used to move the cursor forward or backward on CRT screen.

For example, if {parameter) has been selected and a group of parameter data
is being displayed. this key can be used to move the cursor to the position of parameter
number to be designated.

{1) Depressing key moves the cursor backward.

(2) Depressing || key moves the cursor forward.

(3) Keeping the cursor control key depressed makes the
cursor move automatically backward or forward, as
selected.

Fig. 7.7

7.1.8 EDIT KEYS

These keys are for editing a program stored in the memory.

(1) (Erase) key:

For erasing data in the memory.

(2) {Insert) key:

For inserting data in the memory.

(3) @ (Alter) key:

For altering data in the memory.

| 585192
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7.1.9 MEMORY DATA KEYS

These keys are used to start the operation related to the memory except in the automatic
operation. They are effective only in edit mode.

(1 (Out) key:
This key i1s to output various data from the memory to personal computers or the like
through data input/output interface.

(2) [} (In) key:
This key is to store various data from personal computers or the like into the memory
through data input/output interface.

(3) [=) (Verify) key:
This key is to examine and compare data in the memory with data in files of personal
computers.

7.1.10 RESET KEY
;
This key is to reset the internal status.

M

385-182

Fig. 7.9

(1) The follgwing operations can be executed by depressing key:

(a) Move command cancel

{b) Buffer clear

(¢) Alarm code release, if the cause has been eliminated
{(d) Offset cancel

{e) Auxiliary function cancel

() Memory rewind
(g) Sequence number reset

(2) The following will not be affected by operating the RESET key.

(a} Current position of each axis

(b) F-commands

{¢) T-commands

(d) Offset values and parameter data

NOTE
Depressing the EESET key or remote reset pushbutton (RESET input} is
defined as “reset operation ” in this manual.
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7.2 DISPLAY AND WRITING OPERATION

7.21 GENERAL DISPLAY

The following display is made at both the top and bottom of the screen of CRT, irrespective
of the FUNCTION key currently selected.

1) FUNCTION MESSAGE

ALARM
COMMAND 2} PROGRAM NUMBER
- CIAGNOSIS {3} SEQUENCE NUMBER

FROGRAM

I R
Teecnfi@noe

(10) SYMPLE ERROR ALARM
DISPLAY (BLINKING)
INFUT ERROR
ALREADY IN

{8) READY STATE

385205 DISPLAYED WHEN
45 KEVING 1) (BUF SYSTEM (5 READY (RDY)
INCATA (61 170 OR {B} ALARM DIEPLAY
EDIT DISPLAY
IN ALARM QR BATTERY FAILURE I1SfALM
(BLINKING) R DISPLAYED (BLINKING) BAT
ouT AR
A5 (6) MT-FIN WAIT,
ALT DWELL, FEEC DISPLAY

(M. T, DWELL)

Fig. 7.10

Any one of the following seven function messages corresponding to the applicable
function key is displayed at the top of the CRT screen.

(1) Function Message

ALARM COMMAND
DIAGNOSIS PROGRAM
PARAMETER POSITION
OFFSET

(2) Program Number

Program number under execution is always displayed with “0” and four subsequent
digits on the top line of the CRT screen, irrespective of the function key selected.

{3) Sequence Number

Sequence number under execution is always displayed with “N” and four subsequent
digits on the top line of the CRT screen, irrespective of the function key selected.

{4) Display of Keying Data

Keyed-in data are displayed. Up to ten characters can be shown. Data are processed

by using key, or @ key, depending on the contents.
133
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7.2.1 GENERAL DISPLAY (Cont’d)

(5) IN/OUT and Editing Display

The following messages are displayed during input/output of various data, address
search, or editing.

“IN *wereecvvenees [nputting data

“VER” re0vernns Verifying data

“OUT " oo Qutputting data

“AS "eerereeneee Address searching

“ALT 7 ceveeenee Altering data in EDIT mede
“INS " «e-oveeoo Insering data in EDIT mode
“ERS " rreeenens Erasing data EDIT mode

(6) Display of M, S, T-FIN Signal Waiting and Dwelling

M " enseereeee Waitting FIN signal of M-command
“8 " ceeviereienese Waitting FIN signal of S-command
TP seransnianan Waitting FIN signal of T-command
“DWELL " -~ Dwelling

M, 8, and T are displaved independently of each other.

(7) Display of the State of Buffer Full
“BUF 7 cerernne Displayed upon completion of advanced reading.
{8) Display of Alarm

Alarm is continuously displaved until the cause is removed and reset operation is made.

*ALM ¥ oo Indicates an alame state.
“BAT ™ - Indicates battery alarm.
“A/BT e Indicates both the alarm and battery alarm.

(9) Display of Ready State

*RDY " weeeee Indicates that the system 1s normal and operable.

‘ (10) Display of Simple Errors

|
Error displays shown below are for minor errors that may occur during keying or
searching operation different from the alarm display. If an error display of this kind
occurs, it can be erased by depressing some key (normally [as] key).

“INPUT ERROR!" -eveeeee Format error during inputting keyed-in data.
“ALREADY IN!" «weeens A program of the same number is already stored.
“MEMORY OVER!” ... Memory capacity is exceeded when storing a program.
*PROGRAM OGVER!" .- Namber of registered programs exceed 99,

“NOT FOUND!” .-+vesevives Desired data has not been found by searching.
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7.22 COMMAND DATA DISPLAY

Command data (COMMAND) are displayed. This shows the block data under execution in

an automatic mode other than EDIT mode. Conditions of data to be displayed are as
follows.

(1) Contents of active register are
displayed during automatic

CaMHAND NEAEZ28 ~ARARRA )

operation or feed hold. w020 " i M QUTPUT
¥ LYB.BRY ? - S COMMAND

: SICCA . T QUTPUT
F COMMAND
OFFSET VALUES
NO. OF REPEATS
OF SUBPROGRAM

(2) Contents of the buffer register are
displayed while the control is
stopped at a block end. If the
buffer register is blank (BUF is

) 385-206
not displayed), the conients of the coDE
previously executed block are DISPLAY OF NON-MODAL G

displayed DISPLAY OF G CODE UNDER EXECUTION

Fig. 2.11 Example of Display of Command Da1ta

7.2.3 DISPLAY OF CURRENT POSITION VALUES

Current position values can be displayed at any time irrespective of the mode. The following

operation is accomplished. When key is depressed, one of the following displays can
be made. 7

« POSITION (INCREMENT)
. POSITION (UNIVERSAL)
« POSITION (AXIS)

. POSITION (ERROR)

(1) POSITION (INCREMENT)
Display in this case is:

{a) Continuous travel distance up to the end
point of the block in memory run mode.

POS1 T10M ¢ [NCREMENT 3 OB@dae HBgRR
(b) Travel distance up to the point of start of X 27. 801
manual operation in manual mede. Display Y- . 159. 2&6H

of manual increment values can be canceled

_ - _
by setting the mode to memory run, then Z 15987. 660
inputting start signals. '

. Fig. 7.12 Current Position Display
{INCREMENT} Example

135

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




7.2.3 DISPLAY OF CURRENT POSITION VALUES (Cont’d)

(2) POSITION (UNIVERSAL)
(a) The position in the coordinate system set up by G92 is displayed.

{b) Universal display of the axis for which position cancel is made in manual cperation
mode is canceled and set to 0 regardless of the value displayed up to this time.
Operate the keys as follows:

Depress . E] successively. X 0.000 is displayed.
Depress . @ successively. Y (.000 is displayed.
Depress . E] , successively. Z 0.00G is displayed.

FOSITIONCUNG VERSAL )  OREVE ~NRBB2

» - SBZ2.114
Y 883. B86

Z— 1587. 66@

=DY

Fig. 7.13 Current Position Display(UNIVERSAL }Example

(8) POSITION (AXIS)

Each moved distance of actual axes alter returning to reference point is displayed. Even
if G29 is commanded, the display is not affected by the command.

FRQITIONTIRISD LRSS ~NEoag

115

Fig. 7.14 Current Position Disptay (AXIS}Example
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(4) POSITION (ERROR)

Display in this case is:
{a) Contents of position error register are displayed.

{b) Use this position error function when adjusting a servo system of a machine. Do not
use this function in other cases.

FOELTI04 (ERTOR) 0BRSS NEZED
2. 488
1. 243
1.

N

=4 M

EUF ROY

85210
Fig. 7.15 Current Position Display (ERROR)Example
7.24 DISPLAY OF ALARM CODES

If an alarm state occurs, “ALM ” (for alarm}, “BAT " (for battery alarm) or “A/B 7 (for
alarm and battery alarm) is displayed on the lowest line of the CRT screen, regardless of

mode or function. In this case, the detail of the alarm can be displayed by the following
operation.

Depress @ key. Alarm code and alarm message are displayed. By removing

-the cause of alarm and then depressing key, the alarm state and alarm display can
be released. For the details of alarm codes, refer to Par. 13.1 “ALARM CODE LIST”,

ALARM opass Mefde

54: QUER TRAVEL ({X3

BUE ALM

385211

Fig. 7.16 Alarm Display

137

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



138

7.25 DISPLAYING STATE OF {/O SIGNALS
When function key is depressed, ON/OFF state of the input/output signals is displayed

on CRT screen. The display of the state of input/cutput signals is always possible including
during automatic operation.

D1AGHAS ]S OB NIEaa

HEXADECIMAL DISPLAY

Fig. 7.17 Example of DGN Display

For the purpose of maintenance, etc., only the display of the state of input/output
signals is made in 16-place digits at the right of screen.

(1) Operating Method for Input/Qutput Signal Display

1. Depress key.

The state of input/output signals on the page including the designated diagnosis
number is displayed in a 16-place digit, consisting of “17 or “07.

2. Enter the diagnosis number to be displayed and then depress or key.

Then, the display is switched to the page including the diagnosis number.

3. Depress key.

The cursor maves to the position of diagnosis number plus one. When this key 1s
depressed in succession, the cursor moves downward. When the cursor comes to the
lowest line, the display is switched to the next page.

4. Depress key.

The cursor moves to the position of diagnosis number minus one. When this key 1s
depressed in succession, the cursor moves upward. When the cursor comes to the
highest line, the display is switched to the previous page.

PAGE
5. Depress key.

The next page is displayed.

6. Depress key.

The previcus page is displayed.
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7.2.6 DISPLAY OF REGISTERED PROGRAM NUMBER @
All the program numbers registered are displayed.

PAGE
(1) Select the alarm display and depress key.

(2) All the numbers of programs already registered are displayed. Page of the table can be

turned by depressing key or key.
[

DIRECTORY U7EBZ NORBEO

oaele
J8a81
af =]z s
oaREz 0
J8aps
JERRE
oEaLe .

o451
Og&ase 0

Fig. 7,18 Registered Program Number Display

NOTE
This display is used only for looking at the registered programs, Registration
of program numbers can be made in EDIT mode. Registration up to 99
programs is possible. 7

7.3 DISPLAYING AND WRITING PARAMETERS

In this system, various parameters are stored in the internal memory, and the operating
conditions of the system, such as quick feed rate, are determined by the contents of the
parameters. For details, refer to Section 5. “PARAMETERS”. Display of parameters
can be made, at any time, including the time of automatic operation, irrespective of the
display of parameters.

(1} Depress key. The parameter number and the contents are displayed.
(2) Kinds of Parameters

There are two kinds of parameters: bit display type and ordinary decimal digit display
type.
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7.3 DISPLAY AND WRITING PARAMETERS (Cont'd)

Parameter numbers of bit display type are #1000 through #1009. Parameters
larger than #1100 are of decimal digit display type.

PARAMETER S PARAMETER CRape NBoEe

14i@Pe5aa7?

aaean -1418865407

ai@e
#1882
#1883
#1884
#1025

#1086
#ieav
#1088
#1989

[N Rl R gl
EOTVIDDOREDOE
NESRRE@ECEDLN
CREDREME - A
0RO E D=
AUEDMEE Q=R
R E SRS
DROERRIE- -8

383218

:Fig. 7.19 Example of Parameters Fig. 7.20 Example of Parameters
: {Bit Display Type) (Ordinary Digit Display Type}

JpntoTE

(3 Disliélay of Parameters

(a) Key in the parameter number and depress key or key. However, keying

of “#” is not required. A maximum of ten sets of parameter numbers and the
contents can be displayed simultanecusly.

(b) Désignation of parameter number can be updated by key or key, and the

PAGE

CRT screen can be updated by key or @ key.

PAGE

{4) Writgng Parameters

Set the optimum values of parameters suited to the performance and purpose of the

machine.

E

(a) For bit display type

1. Désignate the parameter number to be written.

2. Dépress key.

Cursor will move from parameter number to bit display, and the bit position of D7
is first designated.

3. Depress key.

The cursor will be shifted by 1 bit toward the bit position of DO evey time the key is
depressed. Thus, mave the curser to the bit position to be altered.

4, Depress @ key.

The designated bit data will be inveried in this way: “0” "1, If the key is
depressed again, the data will be inverted again.
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5. Data writing by keying decimal numbers is possible only when the cursor is adjusted
to the position of decimal digit display at the right end.
{Example}: Writing decimal number of bit display

Keyed in Data 76543210
[o) WA] ——————0 00600000

|§ 1

DEGEW —t11111111

6. To shift the cursor from bit display area to parameter number area, depress
key.

7. Repeat steps 2 and 5 and write desired parameter data. If or [@J key 1s kept
depressed, the cursor on the screen automatically and continuously.

8. To change the display from bit display type to ordinary digit display type, depress
PAGE
or key.
& B

(b) For oridinary digit display type
1. Designate the paramier number to be written.

2. Key in the numerals and depress [B key, then the writing to the parameter
number shown by the cursor is performed.

3. The parameter number designation or screen can be updated by . or . key

PaGE
|\ or |¥| key.
NOTE

When parameters are changed, be sure to turn off the power once and then
turn it on again. Otherwise, the system might fail tc operate properly.

7.4 DISPLAYING AND WRITING OFFSET DATA @

Offset data have been stored in the internal memory of Motionpack-110. Displaying and
writing these offset data can be made, at any time, including the time of memory operation
regardless of mode.

(1) Display of Offset Data

1. Select [w] Function ey.

2. Key in the numbers by using keys such as [I] and @ and then depress
or key Then, ten sets of offset numbers and offset data, including the offset
number of keyed-in numerals, will be displayed. At the same time, the cursor is
displayed below the designaied offset number,
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7.4 DISPLAYING AND WRITING OFFSET DATA {Cont'd)

3. By depressing or |@] key, the next or previous offset number can be
esignated. If theOperation is made beyond the offset number shown on the screen, 10
new sets of offset numbers and offset data will be displayved automatically.

PAGE
4. By depressing or @ key, the next or previous screen can be displayed.
In this case, the cursor will show the first number of the displayed offset numbers.

5. Offset data are displayed in units of 0.001 mm, and the maximum value is
99999,999 mm.

" OFFSET URA@RE@ NERed

HEDID
HEDIIL
HEBYE2
HiDY13
HEDI14
HeDY1S
HEDI1E
HED317
HIDy18
HeD319

385-221

Fig, 7.21
(2) Writing Offset Data

To write offset data in the internal memory, use incremens values. That is,
arithmetically add the increments to the offset data already stored in the memory.

1. Use cursor to designate the offset number to be written.

2. Enter the increment to be added to the offset data.{For subtract, add sign &
precides the increment.)

3. Depress E} key.

Then, the increment of offset data just entered 13 written.

NOTE
1. Offset data are stored in the internal memory and held even if the power
1s turned off.

2. Offset data changed during automatic operation become effective when
the system starts to read commands for a new block. Previous offset
data remain effective for the current block as well as the blocks whose
data are already read into the buffer for advance reading.
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7.6 EDITING PROGRAMS

7.5.1 PROGRAM REGISTER AND CALL

Programs stored in the memory can be displayed on CRT sereen and their contents can be
checked by the operator.

(1) Program No. Register
1. Select EDIT mode.

2. Depress @ and keys.
=" AarTr Ty,

3. Key-in the program number “@. TR

L_al_abL_abl_a ”

4. Depress @ key to change 0 number displayed at the top of the CRT for the keyed-in
program number.

By the above procedure, the program number is registered completely. Next, edit
r=ar=-arsar=—"

the program by keying-in * @L- o _:.;___;'L__" ", then depressing key.

NOTE
If the registering operation is executed for an already registered program
number again, “ALREDY IN!” is displayed at the bottom of the CRT. This
display can be deleted by depressing [eu] key on the CRT control station.

(2) Registered Program Call

1. Select EDIT mode.

2. Depress and keys.

3. Inpu.t the program number * @[::{:]{:][:} " and depress .
The specified program number will be searched and ten lines of data from the
beginning of the program will be displayed on the CRT. If the program number
is not found by searching, “NOT FOUND!” will blink at the bottom of the CRT.
Depress the [ew] to reset the display.

PROGRAMCEDITY 0338 ~BA8DR

03p:
NABLGIZXDTRZE:

Fig. 7.22 143
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7.5.1 PROGRAM REGISTER AND CALL {Cent'd)
(3) Operation of and @ keys

PARE
(a) By depressing or @ key, the previous or next page can be displaved on the
CRT.

{b) By depressing or key, the position of cursor can be moved by one character

forward or backward.
7.5.2 INSERTION OF PROGRAMS

Editing new a program or altering a registered program is made entirely in edit mode by
funetion. Designate the word before the words to be added using cursor, key in the data to
be added, and depress the key. Then, the new data will be inserted immediately after
the word designated by the cursor.

The above insertion can be made for multiple words entered (less than 32
characters) as:one group.

PROGRAMCEDI T O0283S5 NAGER

M1 165928y

38320t

—KEY IN
{a} Before Insertion (b) After Insertion
Fig. 7.22 Program Insertion

753 ALTERING PROGRAMS [ued

Alteration of plrogram {new or registered program} can be performed entirely in edit mode
by the M function. Set the cursor to the head of the character string to be altered,

enter the contents to be altered, and depress the key. Number of the characters to be alterad
is the same as that of characters entered.

555100 585-200

KEY IN
(a2} Before Alteration {b} After Alteration
Fig. 7.24 Program Alteration
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754 PROGRAM ERASE [my

Program erase (new or registered program) is all performed in edit mode by
function. The program can be erased in unit of character, program or whole programs.

(1) Erasing Characters

Set the cursor to a character to be erased and depress the key. Only that charaeter
will be erased.

(2) Erasing Program Numbers

F=Aar-ar=Aar—A

Enter the program number “ @. v oo 1" and depress the key.

Loab_abl_ L.
The program number just entered and its program will be erased.

{3} Erasing All Program Numbers

Depress the @ B @ @ @ and @ keys and depress the key.

All the programs registered will be erased ,
7.56 SEARCH FUNCTIONS

Data (character string) entered by the keys on the NC operator’s station with CRT are
collated with data {character string ) in the memory and dispiaved on the CRT.

(1) Method of Operation

1. Select EDIT mode.

2. Depress funection key.

3. Depress key.

The beginning of program number will be set.

4. Enter the data to be searched (a character string of not more than 10 alpha-numerical
characters}. :

5. Depress @ key.
Search 1s started and “AS” is displayed at the bottom of the CRT during search.

(2} Completion of Search

1. When the search is completed, “AS” disappears, the head of the data searched is
specified (indicated by cursor) and the searching operation stops.

2. If the desired data cannot be found, “"AS"disappears and, at the same time, “NOT
FOUND!" is displayed on the CRT. This display can be erased by depressing
(c)key on CRT control slation.

145
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7.6.6 SEARCH FUNCTIONS (Cont’d}

NOTE
Leading zero may not be omitted for the data to be searched.
Data entered by keys will be collated with the data in the memory,

(3) Searching Program Numbers

The search function also can find a program (finding the head of the program) which
was stored in the program memory.

1. Select the memory operation or edit mode.
2. Depress function key.

3. Depress key.
r-ar-arsar= s

4. Enter the program number ° ' HE I

LedbLaab-aL_2a
5. Depress the key.

The desired program number can be searched. Results of the search can be
obtained as stated in (2) above. Therefore, in the case of memory operation mode,
turn the start signal (STR) to ON immediately after completing the search. Then
the automatic operation can be performed from the beginning of the program.

NOTE
Leading zero may be omitted for the program to be searched.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




CONTENTS
8. PERSONAL COMPUTER 748
8.1 INTERFACE WITH Motionpack-110 748
8.2 OPERATING METHOD WHEN USING PC-8201 7157

8.3 DATA INPUT/OUTPUT BETWEEN CRT CONTROL STATION

AND PERSONAL COMPUTER 755

8.3.1 Input of Program from Personal Computer 756

8.3.2 Output of Program to Personal Computer 756 ' |
8.3.3 Collation of Program with File in Personal Computer 757 |
~ 8.3.4 Input of Parameters from Personal Computer 757

8.3.5 Output of Parameters to Personal Computer 758
8.3.6 Input of Offset Data from Personal Computer 758
8.3.7 Output of Offset Data to Personal Computer 759

8.4 DIRECT TRANSMISSION BETWEEN MOTION MODULE
AND PERSONAL COMPUTER 760

8.4.1 Interface between Motion Module and Personal Computer 760
8.4.2 Commands 160

8.5 CREATING PROGRAMS 7167

8.5.1 Input of Programs from CRT Control Station 767
8.5.2 Input of Programs from Personal Computer 76/
8.5.3 Examples of Programs 167

147

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8. PERSONAL COMPUTER

In the Motionipack-110 system, the input/output of various data can be made by means of an
external personal computer. The personal computer can be connected to motion modules
through the CRT contro! station or can be directly connected to motion modules. However,
the setting and the operation will be slightly different between the former and the latter.
Refer to Fig. 2.1. .

8.1 INTERFACE WITH Motionpack-110

Interface between Motionpack-110 and personal computer conforms to RS-422 (R5-232C 1s
also possible).

(1) Transmission Method

Asynchronous method (start-stop synchronism) is employed.
Word length: 8-bit length (personal computer <— motion module)
7-bit length (personal computer «— operator’s station with CRT)
Parity: Even parity -
Stop bit: 1 stop bit
Transmission control: X ON/X OFF

(2) Baud Rate

Baud rate shows the number of transmissicn bits per second in bps (bit/s). Baud rate
of Motionpack-110 is 9,600 (bps}). '

(3) Transmission Character Code
ASCII code
(4) Connection Method

(a) If a personal computer is provided with RS-422 interface port, the computer can be
directly connected to the motion module or the CRT control station.

MOTION MODULE/

PERSONAL COMPUTER CRT CONTROL STATION
SN75175 OR '
EQUIVALENT - sns174
(RS-422) S\I (RS-422)
SN75174 OR _
EQUIVALENT
SN75174 OR : )
EQUIVALENT P~ SN75175
(RS-422) (RS.472)

Fig. 8.1
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PERSONAL . MOTION MQDULE {3CNyY/

COMPUTER : CRT CONTOL STATION (CNB}
Signa! Name s Pin %o " Signal Name
ov e i vV
ov : : 2 Y
av :l I I E 3 oV
DSE l : 18 DIR
45V :l : I E 4 +5v
DSR I : 12 DSR
RTS :l : : 10 RTS
€TS I l E n CTS
ES- ] : : E 16 RTS
o R .
RXD i [ — 8 TXD
RXD ——t 14 TXD
TND : ![ 9 RXD
TXD : : — 15 RXD
FG i 20 FG

Fig. 8.2

(b) If the personal computer is provided with RS-232C interface port, the computer can be
directly connected to the motion module or the CRT control station by changing the
wiring as follows.

ROUT
5v] MOTION MODULE/
PERSONAL COMPUTER CRT CONTROL STATION
SN75T80AN OR EQUIVALENT] ‘_ﬂw
R OUT R IN -_—
A
{RS221C) (RS-422)
RN
o 1 2 1
D GuT 1 — 0V -
oy SN75188 OR EQUIVALENT . [ 75175
oI D OUT ——
T DI (AS-B2C) , £ (RS-422)
— 0¥y - . | - -
Fig. 8.3
PEASONAL COMPUTER MOTION MODULE (3CN)/
{D-$U8 CONNECTOR ) CRT CONTROL STATION (CNB )
Signal Name Fin ¥ o Fin Yo Signal Name
] k]
oV E — 1 ov
: 1
RTS 4 ] : ! E 2 oV
CTS 5 ' 1| 13 DSR
} | E 3 ov
;
: I 15 RXD
| |
b E 4 +3¥
I
I 12 DSR
I -
I i 10 RTS
! 1
I I 1 CTS
‘ —
' ‘l E 16 RTS
1 - |
1 { 17 eTs
1 ———
®D a : i 8 TRD
] 2. — 9 RXD
FG 1 ha 20 FG
Fig. 8.4 1‘49
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8.1 INTERFACE WITH Motionpack-110 (Cont'd)

Where a model PC8201 is used as the personal computer, connection shown in Fig. 8.5 is
required.

PEASONAL COMPUTER (PCS201) MOTION MODULE {3CN) /
{D-5UB CONNECTOR ! CRT CONTROL STATION [CNB)
Signal MName Pin N PN Pin Mo Signal Name
oV 7 1 0V
RTS 4 ] 2 0V
cTS 5 :l [> 18 BSR

¥
P R
-
=4 P
o)

<
2
L
el

o
]
|
o

1 1M

=
L ¢]
-
n

3
XD T]c.nn

e e ot - —— — — — i — . . o s e e e
S R SRR ————— e

18 8 TXD
™ 2 9 RXD
FG \ T 20 ro’

Fig. 8.5

When the personal computer contains an RS-232C interface port, the motion module
and personal computer differ in signal level {(R5-422, RS-232C), bui can be connected to
each other by wiring as shown above. However, the connection cable length should be within
1 m because of lower noise interference.

If the cable length exceeds 1 m, it 1s recommended to use RS-422 or RS-232C con-
verters available on the market.
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8.2 OPERATING METHOD WHEN USING PC-8201

(1) Setting to “TELCOM”™ Mode

Set the PC-8201 in “TELCOM" mode (terminal function) in order to use the PC-8201 as a
terminal of Motionpack-110. Setting to “TELCOM.” mode can be made as follows.

1. Turn the power switch to ON.

2. Display on the screen is made in the MENU mode as shown below.

1986701705 1426 : 37
ZBA ,’s,’:ﬁ TEXT

,

[(CiMicrosof18 1
TELCOM

Name List 12239

Fig. 8.6

3. Shift the cursor by using the key to the position above “TELCOM™" and depress

the key, then “TELCOM™ mode can be obtained.

1986/01/05 1426 37 (CIMicresoftff 1
BAS IC TEXT ////gjj:/i//
Load Save Name List 12239
\_ 7
Fig. 8.7
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8.2 OPERATING METHOD WHEN USING PC-8201 (Cont'd)

4, The screen 1s cleared, the parameter of transmission method currently set is shown on
the first line, TELCOM maode is shown on the second line, and input-waiting state
begins.

81 71XS
Telcom : @

Stat, Term

Fig. 8.8

The value of parameter of transmission method should be selected depending on the
interface to be connected,

* For personal computer «— motion module: “8E81XS”
« For personal computer «—— through operator’s station: “8E71XS8”

5. If the parameter of transmission method shown on the sereen is not correct, depress
the | F + 4| key (Stat), enter a correct value of parameter and go tc Step 6.

6. If the parameter of transmission method shown on the screen is correct, then depress

the key (Term), Then, the terminal mode begins and transmission to the
personal computer becomes possible.

8 17T1X$ _
Telcom : Stat 8 E8IXS

Telcom : Term

Fig. 8.9

When the above operation has heen completed, transmission between the personal
computer and motion module can be made.
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{2} Creating and Editing Files

Use “TEXT” mode when creating a new file in the RAM of the personal computer and
editing an existing file in the RAM.

Editing Method for New Files

1. Select “TEXT” mode on the MENU screen.

2. Screen is cleared and “File To Edit?” is asked.
3. Input the file name. File name

4. When the screen is cleared, input the program.

5. Complete the program by using edit commands (such as addition, modification or
deletion).

6. Upon completion of edit, the MENU screen can be obtained by depressing the

key (or + keys) or depressing the key twice in succession.

Editing Method for Existing Files

1. Shift the cursor to the existing file name on the MENU screen and depress the key.

2. Then the file contents are displayed on the screen and “TEXT” mode begins.
3. Correct and complete the program by using edit commands.
4. Upon completion of edit, execute Step 6, above.

(3) Transmitting Files in RAM of Personal Computer to Motion Module

(UPLOAD Command) , m

UPLOAD command should be used when transmiiting a file stored in the RAM
of personal computer to the motion module. UPLOAD | F + 4| command should be as
follows.

1. When key is depressed, “File to Upload? " is asked, and the system waits for
the input of file name to be trans mitted.

N
( BEBIXS . -

Telcom : Term .
File 1o Upload? I

_Prev Fut | Up Down

Fig. 8.0 153
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8.2 OPERATING METHOD WHEN USING PC-8201 (Cont'd)

2. If the file name which is not present in the RAM is input, an error display will be
made. In this case, depress the key again.

3. If the file name 1s normally accepted, the transmission is started immediately after
depressing the key. “UP” becomes a reversed display during UPLOAD, thereby
indicating that the file in the RAM is being transmitted.

4. To stop the transmission halfway, depress the key.

(4) Receiving File from Motion Module and Storing It into RAM of Personal Computer
(DOWNLOAD Command)

The DOWNLOAD command should be used when receiving a file transmitted
{from the motion module and storing it into the RAM in accordance with the command
from personal computer. DOWNLOAD command should be as follows.

1. When the key 1s depressed, “File to Download?" is asked, and the system
waits for the input of file name.

B ES1IXS
Telcom | Term

File te Downlcad?*

Prev Full Up Down

Fig. 8.11

2. Input the file name and depress the key, then a new file with this file name 1s
created. If the same file name already exists, the contents of the old file are erased
and replaced with the contents of the new file.

3. After the input of file name, all the data received by the personal computer are stored
into the RAM. “DOWN” becomes a reversed display during DOWNLOAD, thereby
indicating the state of receiving data into the RAM.

4. The state of DOWNLOAD continues until the ‘ Fe5 \ key is depressed again. When
the required data are all placed in the file, depress the | F .35 | key again in order to
terminate the DOWNLOAD.
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8.3 DATA INPUT/OUTPUT BETWEEN CRT CONTROL STATION
AND PERSONAL COMPUTER

The method of using a personal computer described in this part is the operation method via
the CRT control station, as shown in Fig. 8.12. Thus, set the status (Stat) to 8ET1XS and
perform the operations listed below. Various data (programs, parameters, offset data) are
input/output and collated with each other.

585-193

REAR OF CRT
CONTROL STATION

MICRO PC,
| MOTION MODULE,
AND AXIS MODULES

586308

Fig. 8.12
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8.3.1 INPUT OF PROGRAM FROM PERSONAL COMPUTER

Procedures for input operation for programs from persconal computer are as follows.

1. Select the edit mode.

2. Depress the key.
3. Depress the key.
4. Depress the E‘] key.

5. The program 1s transmitted from the personal computer. For the setting during trans-
mission, refer to Par. 8.1 “INTERFACE WITH Motionpack-110". (For PC 8201,
use the UPLOAD command of terminal mode.)

6. Start the reading of program. The characters following “%” at the head of a program
are deemed as data. Program number * @f-':f"}f-':.’ "7 7 is first read and newly
. Loadbaoai Lo
registered.

7. When the last ¥ is received from the personal computer, the display of IN is erased,
thereby terminating the reading. However, whether the program number 1s duplicated
or not must be checked in advance. If duplicated, “ALREADY IN!" is displayed.

In this case, erase the relevant program number already registered and then repeat Steps
3to 7. '

8.3.2 OUTPUT OF PROGRAM TO PERSONAL COMPUTER

Procedures for output operation for programs to personal computer are as follows.

1. Depress the key.

2. Select the edit mode,

3. Depress the function key.

4. Make preparations for receiving and accepting at the personal computer side. For setting
the personal computer, refer to Par. 8.1 “INTERFACE WITH Motionpack-116", {For
PC 8201, use the DOWNLOAD command of terminal mode.)

7 L3 r=ar=ar-3r—71 = = .
5. Key-in the program number @L_JL_JL_JL_J . Leading 0 can be omitted.
6. Depress the key.

Program with the program number just entered is output to the personal computer. The
operation automatically stops when the output of the program is completed. “OUT " is
always displayed during the output of data.

7. Depress the key if it is desired to halt the output. But any subsequent operation is

not possible. The output operation must be started from the first step at any time the
output is halted by the .
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8.3.3 COLLATION OF PROGRAM WITH FILE IN PERSONAL COMPUTER

Procedures for the collation of a program with a file in the personal computer are as
follows, :

1. Select the edit mode.

2. Depress the function key.

3. Depress the key.

4. Key-in the program number * @f"h'h:-r":.r": "_ Leading 0 can be omitted.
L_ob_abL_al.2

5. Depress the key.

6. Transmit the file to be checked from the personal computer side. For setting the com-
puter in this case, refer to Par. 8.1 “INTERFACE WITH Motionpack-110 ”, (For
PC 8201, use the UPLOAD command of terminal mode.) Collate the contents of the
program with those of the file in the computer. “VER ” is displayed at the bottom of
the CRT during collation. If no coinciding is found after collation, “INPUT ERROR"

15 displayed, If all the contents coincide and the collation is completed, the display of
“VER " 1s erased.

8.3.4 INPUT OF PARAMETERS FROM PERSONAL COMPUTER

Parameters are input from the NC operator’s station but can be also input as data in the

memory of personal computer. Parameters can be input as a file. The format is as shown
in Fig. 8.13.

%

PM 1000 7.
PM 100) 159,

PM 1002 - 128;

Fig. 8.13
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8.3.4 INPUT OF PARAMETERS FROM PERSONAL COMPUTER (Cont'd)

Procedures for parameter input operation from personal computer are as follows.

1. Select the edit mode.
2. Depress the key.

3. Depress the kev.

4, Depress the key. Make preparations for reading. “IN” will be displayed at the
bottom of the CRT screen.

5. Transmit the data from the personal computer. For the setting of personal computer,
refer to Par. 8.1 “INTERFACE WITH Motionpack-110", (For PC 8201, use the
UPLOAD command of terminal mode. )

6. When “%" is read, “IN” displaved on the CRT screen is erased. Upon completion of
input, turn the power off and then turn it on again.

8356 OUTPU;T OF PARAMETERS TO PERSONAL COMPUTER

Procedures for parameter output operation to personal computer are as [ollows.

1. Select the edit mode.
2. Depress the key.

3. Depress the key.

4. Make preparations for receiving and accepting at the personal computer side.
For the setting of personal computer, refer to Par. 8.1 “INTERFACE WITH
Motionpack-110", (For PC 8201, use the DPOWNLOAD command of terminal mode.)

5. Depress the E’ kye.

6. For halting the output, depress the key. However, any subsequent operation 1s not
possible after halting. The cutput operation must be started from the first step any
time it is haited by the RESET.

8.3.6 INPUT OF OFFSET DATA FROM PERSONAL COMPUTER

Offset data are normally input from NC operator’s station but can also be input as one
group from the personal computer. Input format for offset data is as indicated in Fig. 8.14.

% .
HOL 1,000 ;
HozZ 2,000 ;
Bo3 — 10,089 ;
%
Note: Either H or D symbel may be used.
Fig. 8.14
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Procedures for offset data input from personal computer are as follows.

1. Select the edit mode.
2. Depress the key.

3. Depress the key.

4. Depress the E] key.
Make preparations for reading. The display of “IN” is made at the bottom of the CRT.

9. Transmit data from personal computer. For the setting of the personal computer, refer
tec Par. 8.1 “INTERFACE WITH Motionpack-110”, (For PC 8201, use the UPLOAD
command of terminal mode.)

6. When “%” is read, the display of “IN" on the CRT is erased. The input operation is
now completed.

8.3.7 OUTPUT OF OFFSET DATA TO PERSONAL COMPUTER

Offset data set in the current system can be output to the files in personal computer. Proce-
dures for offset data output to personal computer are as follows.

1. Select the edit mode.
2. Depress the key.

3. Depress the key.

4, Make preparations for receiving and accepting at the personal computer. For the setting
of personal computer, refer to Par. 8,1 “INTERFACE WITH Motionpack-110". (For
PC 8201, use DOWNLOAD command of terminal mode.)

5. Depress the @ key.

Offset data are output. The system will automatically stop after outputting all the
contents of the offset data memory.

6. For halting the output, depress the key. However, any subsequent operation is not
possible. The operation must be started from the first step at any time it is halted by
the RESET.
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8.4 DIRECT TRANSMISSION BETWEEN MOTION MODULE AND
PERSONAL COMPUTER

The Motionpack-110, if connected directly to a personal computer as shown in Fig. 8.15, can
transmit or receive data directly. If PC 8201 is used as personal computer, 1t may be used as
it. But an application program must be provided if another kind of personal computer 1s to
be employed.

8.41 INTERFACE BETWEEN MOTION MOCDULE AND PERSONAL COMPUTER

The connecting method between a motion module and a personal computers 1s shown in
Fig 8.15.

TG CONNECTOR
FOR RS-282C

PERSONAL COMPUTER MOTION MODULE

MODEL PC-8201 Fig. 8.15 AND AXI5 MODULES

8.4.2 COMMANDS

The commands which can be sent from the personal computer t¢ motion module are as
listed below. These commands are effective only for predetermined modes (shown by “0”

in Table 8.1}. ] Table 8.1 List of Commands
Mode Quick
GComman Edit 0%3?;?;% Op?etr?a?ion OpgSagtion O:;gﬂon Contents
{DDWL O Batch input of file (program)
2upPL O Batch output of UPLCAD file (program)
@oEL O Erase of UPLOAD file (program}
@CLR O Erase of all files
GDIR O Display of registered program No.
®WRT O Q O O O Input of parameters
@RED O O G O O Qutput of parameters
®row O O O O O Batch input of parameter file
@rur O O ] O O Batch output of parameter file
Brun O O O O Display of current pasition {Axis)
FER O O O O Display of position lag pulse
DosT O Finding the head of program No.
MDORD O @] Display of finding the head of program No.
IDONN O QO @] Q @] Display of program and sequence No.
BHWT O Q O O ) Input of offset data
{BHRD O O O O O Output of offset data
THDW O @] O O O Batch input of offset data file
isHUP O O 9] O O Batch output of offset data file

Note: Please consult your Yaskawa representative far additional infermation for the commands.
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8.5 CREATING PROGRAMS
85.1 INPUT OF PROGRAMS FROM CRT CONTROL STATION

Input the program No. first and then the program. Refer to Par. 7.5.

(Example) [0172334;
PROGRAM

Fig. 8.16

8.5.2 INPUT OF PROGRAMS FROM PERSONAL COMPUTER

Input the program No. after “%™ and then the program.

(Example) [0 1234 ;
PROGRAM
% .
Fig. 8.17

When storing a program from the personal computer into the memory of motion
module, the program is stored from % to %. Therefore, the omission of first % and last %
15 not permitted.

8.5.3 EXAMPLES OF PROGRAMS

HEAD OF PROGRAM
aquired when Craating a pragram
9% «—|lor personal computer.

- "y
. L. EMD OF BLOCK
01231
- ’ t (CR} is used tor personal computer)
NODOL G2 X0 Yo 20:/
FROGRAM NO. NOODODZ GO0 XI0.0 Y00 Z2H0.0;
(Always necensary}| . ~.__—T,SPACE CODE
Mo 0 B3 TH: Space code can De antered Dy

personal compuier, but is Ignored
by Motionpack-100.  Internally,
one character ol memaory

SEQUENCE NO. 4-=N0010 X0 YO Z4: ia used.
[LEH
\%:) \EFFECTIVE RANGE
END OF PROGRAM FOR PROGRAM
Aegquired when creating a program
rod parsonal compuier,

Fig. 8.18 Program Example &
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853 EXAMPLES OF PROGRAMS (Cont’'d}

{Programmed by G0 Absoiute)

+¥
DWELL ' SECOND
D
@ 50
(3
r +X

OO0

02345:

N1 G390 GO1 X30. ¥30. F200;

N2 X40. Y60 ;

N3 GG4 P1.; - Stopped for 1 second at point C{Dwell)
N4 X80. £100:

NS X30. Y30, F150;

N6 M30;

Fig. 8.19 Program Example 8

{(Programmed by G91 Incremental)

+X

03456,
{391 GO1 X30. ¥40. F100;
X90.;
G17 GO3 X40. Y40. J40,;
G0O3 X—40. Ya0. 1—40.;
G01 x—20.;
X40.;
X—70.,
Y—120,;
X—30,¥—40,;

URUYOBESDED

M30;

Fig. 8.20 Program Example C
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9. INTERFACE BETWEEN EQUIPMENT

The connecting diagram for equipment, such as motion modules, axis modules, micro PC
modules, Servopacks and motors combined to form a system is shown in Fig. 9.1.

200/220 VAC
50/80 Hz
X-AXIS
___________________ .
r Servopack !
MC2 ! R |
i + 5 sErRve |
: T woToR |
L———-—q ] [
~ oninon ) * T o
| seovens | ! I
1 ! '
-l— MC 1 - #l \ : :
i
r=-termMcone|] ICN : i
1 —emge -HO1Y : ;
\ MOTION G (T ! !
pentonni | (I MODULE ( ‘%Jm :
-COMPUTER [ : JEFMC —— I |
(PC 8001 o w_ Jpe |
os [T g 7on | I
S ) DECEL LS |
3 ' | FAD AL OVERTARVEL |
I AVE U OVERTALYEL JI
|
- |
N |
B 2-AXI1S
5 TTTTTTTM
. 1
PEMSO! “é :
NAL i .
c e c: = SAME 45 ! MR Typs Connector (20P)
| XAXIS I
—- . MICRO PC |1 :MR Type Connector (50P
: JEFMC b
* aw | e ! Lo _
1 : 7;‘ *Serew Terminal Connection
Expansion Lol o HICN
1o eEvides @ _SfI_N_Ol_.E_
| -='Cv‘—'.r 2CN | I_Ji]m :Flat Cable Connector (20P}
l -
' ! 5y EXTERNAL] () :Cabla Symbal
oy H
] i LBV E
!_.—._,.___i DfA :
‘——'——rgc-umm+0 v '_[ I
o T e e N
110 +a\r_}
POWER gy |
e — |

.1 Cab]eis atiached to the motion module as a

«2 Cable is altached to the micro FC madule

«3 DNC lunction is available only lar use of the

-

164

standard .
as a slandard

motion medule, type JEFMC-C027,
For AC servo drive, cable@is used .

-5 For 12V oplional encoder, cable J18}is used.
«§ HANDLE lunction is available only for use of
the motion module, type JEFMC-CH23 and

-0027.

Note: Each module is provided with a solder
type connector as & standaerd. Cables exeept thoes

of(IDand {IDshould be provided by customer.

Fig. 9.1 Connection Diagram of Motionpack-110 Control System
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9.1 ITEMS RELATED TO POWER SUPPLY

9.1.1 POWER-ON SEQUENCE

Make a power-on sequence that will {irst turn on the AC power supply, then the control
power supply (5VDC), [/0 power supply {24VD{C)} and CRT control station power supply
(100 VAC). Approximately one second later the serve power supply will be turned on. For
an example of the connecting power-on circuit, refer to Fig. 12.8,

When the power supply of Motionpack-110 1s turned off, a no control status may
occur temporarily. This status may send out an unnecessary cutput signal instantaneously.
In this case, make a power-off sequence that will first turn off I/0 power supply, then
the control power supply.

9.1.2 CONTROL POWER UNITS

Power units for motion modules, axis modules, input/output signals and PG {optical
encoder) are not furnished and must be prepared by the user. These power units must have
enough power capacity {or the system {see par. 2. 4.}, providing the required functions
within the working temperature range (0 to 55°C) of the Motionpack-110. Examples of
models of these power units are explained below for your reference.

89.1.2.1 Power Units for Motion Modules, Axis Modules and Micro PC Modutes .

A 3 VDC power unit is necessary as control power unit for motion modules, axis modules
and miero PC modules. This unit must meet the specifications shown in Table 9.1.

Table 9.1 Specifications for § VDC Power Unit

Hem Specilications
Input Vollage 100110 VAC, 50760 Hz
Rated Vollage 5V
Rated Current 5A
Qutput Stability Less than X5 %
Ripple Noise Less than 300 mVp-p
Leak Current fess than 05mA
Overcurrent Protection Provided
Waorking Temperature Dto +53°C
Storing Temperature —20°C 1o +85°C
Relative Humidity 30 to 90 % {non-condesing)
Input — Frame . 3 )
lnsulation | Input — Output Withsiand voltage: 1500 VAC, | minute ‘
Resistance: Greater than 100 Mf1 ac 500 VDC
Cnput — Frame

165
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9.1.2.1 Power Units for Motion Modules, Axis Modules and Micro PC Modules (Cont'd)}

Example of model:

(1) Type: EY 05005
Manufacturer: Shindengen Kogyve KK
Input: 85 to 132 VAC, 47 to 63 Hz
Cutput: 5V, 5A

(2) Type: BY(5011
Manufaciurer: Shindengen Kogyo KK
Input: 85 to 115 VAC, 47 to 440 Hz
Qutput: 5V, 11 A

Where axis module is used for spindle, £10 V output is applied. In this case,

~ £15 VDC power unit is required. Table 9.2 shows the specifications for £15 VDC power

unit.

Table 9.2 Specifications for £ 16 VDC Power Unit

item Specifications

Input Veltage 100110 VAC, 50460 Hz

Rated Voltage T IV

Rated Current * 20mA

Output Stability Less than £5 %

Ripplie Noise Less than 300 mVp-p

Leak Current Less than 0.5 mA

Qvercurrent Protection o Provided

Waorking Temperature 010 +55°C

Storing Temperature —20°C 1o +83°C

Relaliye Humidity 30 to 90 % {non-condensing ) i
Input «==+ Frame . ' .

insulation | Input — Owtput Withstand volla_ge: L500 VAC, 1 minute

Resistance: Greater than 100 M{1 at 500 VDC

Ouput ~— Frame

-Example of model:
(1) Type: BYG 800/01
Manufacturer: Shindengen Kogyo KK
Input: 90 to 129 VAC, 47 to 63 Hz
Qutput; +5V, 10A
+5t0+16V, 1 A
-5to-15V, 1A
Working Temperature:
» Natural air cooled — 0 to 50°C
» Forced air cooled - 0 to 60°C

(2) Type: BYG 430/01
Manufacturer: Shindengen kogvo KK
Input: 90 to 129 VAC, 47 to 63 Hz
Output: +5V, 55 A
+5to +15V, 0.5 A
-5to-15V,05 A
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9.1.2.2 Power Supply for PG

A 12 VDC power unit is necessary for feedback unit TFUE-[JJ2C7 or TFUE-[ [ ISAB.
A power unit meeting the specifications shown in Table 9.3 should be provided.

Table 9.3 Specifications for 12 VDC Power Unit

ltem Specifications
input Voltage 100/110 VAC, 50/60 Hz
Raled Voliage 12V
Rated Current 200 mA (per | unit of P{}
Cutput Stability Less than 5 %
Ripple Noise Less than 300 mVp-p
Leak Current Less than 053 mA
Qvercurrent Protection Provided
Working Temperature 010 +55°C
Stering Temperature -20°C 10 +80°C
Relative Humidity 30 1o 90% (non-condensing}
Input == Frame . .
Withstand voltage: L5030 VAC, 1 minute
Insulation | Input — Qutput .
Resistance: Greater than W8 MS ac 500 VDC
Qutput ~— Frame

Example of model:
Type: AYS 1201
Manufacturer: Shindengen Kogyo KK
Input: 90 to 110 VAC, 47 TO 500 Hz
Cutput: 12V, 1 A

As a compound power unit for both 5 V and 12 V, the following model is recommended.

Type: CYG 500/01

Manufacturer: Shindengen Kogyo KK
Input: 85to 132 VAC, 47 to 63 Hz

Output: 8V, 5A; 12V, 25 A; 12V, 04 A
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9.1.2.3 Power Supply for Input/Output Signals

A 24 VDC power unit is necessary for input/output signals. A power unit meeting the speci-
fications of Table 9.4 should be provided.

Table 9.4 Specifications for 24 VDC Power Supply

tem Specifications
Input Veltage 10/ 110 YAC, 50/60 Hz
Rated Voltage ECRY
Rated Current - 2 A (J-axis system)
Quiput Stability {i.ess than £10 %
Ripple Noise l.ess than 3 mVp-p
Leak Currant Less than 0.5 mA
QOvercurrent Protection Provided
Working Temperature 01w +55°C
Storing Temperalture —°C to +85°C
Relative Humidity 30 10 9% (non-condensing)
) Input ~— Frame Withstand velage: 150 VAC, 1 minute
Insulation | Input = Outpti Resistance: More than 100 M at 500 VDC
Quiput ~— Frame

Example of model:
Type: BY242R5
Manufacturer: Shindengen Kogyo KK
Input: 85 to 115 VAC, 47 to 440 Hz
Output; 24V, 2.5 A

9.2 INPUT/QUTPUT AT MACHINE SIDE

9.2.1 RULES FOR INPUT/OUTPUT SIGNALS

9.2.1.1 Rules for Input Signals

Input signals referred to herein are those sent from the machine side to Motionpack-110.
For connection, 0V common method (True-Low method) shown 1n Fig. 9.3 is applied.
Effective condition of the input voltage is as follows.

(1) ON or OFF input signals with a duration longer than 50 ms are effective.

w1 1 __
OFF

50 ms OF MORE | 50 ms DR MORE "

Fig. 9.2
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(2) Input contact capacity should be about 5 mA to 5 A with a rated voltage of 24 VDC,
Chattering time of the contact should be less than 5 ms.

MACHINE SIDE Motionpack-110

5 L7400
(FOR CONTACT) (—35 o—Jl—ﬁL—%—:f

H -~
-~ .
24V
r'—'—| P LTRD
FOR OPEN ; T
(COLLECTGH) i f l T T N
| __J .
?—-U:IV i
+ ‘i" Jll aqy TRV
DasV F2AV i
Fig. 9.3

9.2.1.2 Rules for Qutput Signals

Signals sent from-Motionpack-110 to machine side must have the output capacity and protec-
tive measures as explained below.

(1) Output capacity is less than 24 VDC and 80 mA.
(2) Non-contact output.

(3) The following measures are necessary to protect non-contact cutput.

+ When connecting an inductive load such as a relay coil, be sure to connect a spark
suppressor in parallel to the load at a distance of 20 ¢cm from the load.

» The spark suppressor must be connected with correct polarity. Otherwise, non-contact
output circuit of Motionpack-110 might be destroyed.

Motionpack-1 10 MACHINE SIDE_-

1 ! + 2V
.
L

SURGE SUPPRESSOR -
Example: 152462 {V ¢, =220V, |5=100mA) -

7.2k 3kD
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9.2.1.2 Rules for Output Signais {Cont'd)

« In the case of lamp load, connect a preheating resistor so as to use the lamp below the
rated capacity including rush current.

Motionpack - 746 MACHINE SIDE 24 v
- - YT -
! 1 R= 4
‘ ‘ R 0Zwodxl
I
\ i Doy 1: Rated eurrant of lamp
Fig. 9.5

+ Reduce the current through the lamp to 20 to 30% of the rating of the lamp by connect-
ing the preheating resistor.
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9.22 DETAIL OF INPUT SIGNALS

Motionpack - 110
MACHINE SIDE MOTION MODULE _
____________ . ARTION MODULE
o~
START s stR {1 ] send
s7op | ; STP ! | ] 5CN.? .
e ey RESET" PR 2
—_ SKIP ' SCM-4
SKIP $—5 o ; _
—— SVOK . REN. +2Y
SERVO READY COMPLETED f——o © e 1 2: :
MACHINE READY COMPLETED §—¢ © R
I 1 1
1 1
H EDIT ICN- 46
EDIT MODE uﬂgi———
MEMORY OPERATION MODE o—1 : LCH. 20
i MDI H 1CN- 35
JOG OPERATION MODE o ::;P ' :Z:?:
STEP OPERATION MODE - o e 1 CN: Y
RAPID FEED OPERATION MODE | © ARLT F ions
HANDLE OPERATION MDDE Lo — % —
DNC OPERATION MODE | b—rf il gy LN
% AXIS 55— +JX L CN-2
—X AXIS 5o —IX Licn-43
LY AXIS o +1Y ICN-42
y == | T ICN-12
:-2 )‘:ﬁ:g s : +JZ 1CN- 11
L -9z b3 ] icN-2s
- ZASE—oo HxX 5 _incn 1
HANDLE OPERATION X-AXIS - i e
HANDLE OPERATION Y-AXIS o—t — :%In-a;
HANDLE OPERATION Z-AXIS | > Y e, =~
RETURN-TO-REFERENCE POINT $—0 o— - o
SINGLE BLOCK p——0 o—— - : 3
MACHINE LOCK 2 o— X L=l
PARAMETER PROTECT p—0 o— a o
MST COMPLETED $—o o—rt - _% ey
i ER 1CN- 146
—C o
EXTERNAL ERROR ™2 ™17 ponToR ACR]_+ L 1on-a2
REE. POSITION MEMORY OR ALARM CLEAR p—° & o e
AXISOMISSIONt—0 @ e T
FEED OVERRIDE (1} $—5 o Y vz
FEED OVERRIDE (2) $— o—— — g
— ove L L IEN-3T.
FEED OVERRIDE (4} 9 o—{———————¢~ ——~"
FEED OVERRIDE (8) F— © e— Nz
FEED QVERRIDE (16) —= @ T i A o
RAPID FEED OVERRIPE (1) f—=® o—f———"—crr-rt popl
RAPID FEED OVERRIDE (2) {—2 & v—— P
RAPID FEED OVERRIDE CANCEL p—= © v : vl
JOG FEEDRATE SELECTION (1) }—5 & = g
JOG FEEDRATE SELECTION (2) f—575 o T —
JOG FEEDRATE SELECTION (4} $=—b 06— TSR AT
JOG FEEDRATE SELECTION (8) p—0 o— TS a e
STEP MULTIPLIER (1)$—o o—+t 7 S
STEP MULTIPLIER (2} $—5 6=— P ICN'Q_
POSITION MEMORY$—3 © Srwes - cn-
SPINDLE FORWARD RUN {—= & e
SPINDLE REVERSE RUN f——=8 ot ——_—_— T
SPINDLE STOP b—55 55TP ! 1CHN-10
FEOX ONb—o 5 TBXON | 4, 1CN-44
- B
JE—— GRL ! -
SPINDLE GEAR SELECT (1} t—3 & TR :E: ::
SPINDLE GEAR SELECT (2) }—F © —— —
55 4 1CN-31
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Fig. 9.6 Connection of Ihput Signal
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9.2.2 DETAIL OF INPUT SIGNALS (Cont’d)

; o .
| — sKL ! chu-s
OPTIONAL BLOCK SKIP (1) ¥ 0__ T K2 | j:zCN—El
OPTIONAL BLOCK SKIP ¢2) $—2 & — Y vons
| — SK3 ! ZCN- 4
, OPTIONAI. BLOCK SKIP (3) =0 o , p—
l OPTIONAL BLOCK SKIP (4} ¢=—=0 o - %—_
BLOCK SKIP (5) §——0 0 X e
| OPTIONAL —_ SK§ L 2cn-a8
| OPTIONAL BLOCK SKIP (§) $=——0 O—t o T T Toons
e by i -r
| OPTIONAL BLOCK SKIP (7) =20 s vy
OPTIONAL BLOCK SKIP (8) =0 O 7}
_ —-—'——E_C w1l ! 1 2CN-2
— w ! 20N 34
uNIT| 5 O = — 2
DIGIT| | =5 w14 2CK-3
== wig 2CN-19
PROGRAM NC. INPUT - Q_IC w2l ~f 2CN-25
) == e I 2cn-4
EIE?‘? T W24 ’T, 2CN-20
—_ 1 w2s | ¢ [ 2CN-36
L L 40 6— ——
I t H
N
. ] ien.3s
T, 2CN-33
T 5CN-7
T 1CN-
Ous V 1 ZCN-1
] ff,scmzo
T
i Ny
| l . I

N . |

Mote: Terminal numbers of motion module indicate
those in standard 170 allocation.

Fig. 9.6 Connection of Input Signal
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Table 8.5 Function, Dperation and Timing of Input Signals (8-1}

Signal Name

Signal Symbol

Function, Operation and Timing

Start

STR

Start signal in memory operalion mode.

When this signal 1s turned on after designating a program number,

the autamatic operation of the designated program is started. -

MEMGAY OPERATION MODE __._—‘

{MEM}

1
1
1
1

START OF
FROGRAM EXECUTION

START (STR) —;J—‘—I

50 ms MIN 50 m3 MIN

Stop
{Temporary}

Stop signal in memory operation mode and manual operation mede

{4OG. RAPID. STEP. HANDLE).

When the stop signal is turljed on during the execution of a program
or manual operation, the system is decelerated and stops. When it is

turned off, the program continues exscution.

QPERATION IN EKECUTION_ EXECUTION

FROGRAM EXECUTION
OR MANUAL COMMAND

S5TOP

STOHS_TI_’}_'_ML

Reset

RESET

When this signal is turned on, an alarm oubput signal (ALM) is

reset. When the reset signal is turned on and off, the external reset
signal {RST) is turned on and off al the same time. This signal has

the same functions as| BEESET] key of CRT control station. For

details, refer to Par, 7.1.10.

RESET f ‘
{RESET) . .

EXTERNAL RESET OUTPUT
{RST)

ALARM OUTPUT
{ALM)

1. Use the external reset sighal (RST) as reset signal at machine

side.

2. When the reset signal is turned on during memory operation, the
system decelerates, stops and returns to the head- ol the program

number.

Skip

SKIP

When this signal is turned on or off dunng operatwn the system
decelerates, stops, halis the remamder of moving command and
advances to the next block:. - See Par. 4.2.10.

STARTED MACHINE

=10ms

-DECELERATION AND STOP

SKIP
STARTED MACHINE .
DECELERATION AND §TOP

SKiP

__./

| E10ms

Serva Ready
Completion

S5vOK

This signal is the interlock signal'between' sefva contreller and

Motionpack-110. This signal is turned on when the power is applled

to the servo controller

SEAVO AEADY COMPLETION.
13vOK)

'$EAVO CONTROLLER POWER ON
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9.2.2 DETAIL OF INPUT SIGNALS (Cont'd)

Table 8.5 Function, Operation and Timing of input Signals (8-2)

Signal Name Signal Symbol Function. Operatian and Timing
Machine Ready MRDY This is an interlock signal between machine and Motionpack-110.
Completion When the preparations are completed at the machine side (i needed).
this signal is turned on.
MACHINE READY COMPLETION
MACHINE READY COMPLETION =
{MRDY)
Edit Mode EDIT When this signal is turned on, edit mode begins. Then, editing cpera-
’ tion such as writing programs or parameters from CRT control
station or personal computer can be made.
Memory Operation MEM When this signal is turned on, the memory operation mode begins.
Mode Automatic operation by programs can be made.
Jog Opaeration JOG When this signal is turned on, the jog operation mode begins.
Mode Continuocus feed can be made manually.
Step Operation STEP When this signal is turned on, the step operation mode begins. Step
Mode operation can be made manually.
fRapid Feed RAPID When this signal is turned on, the rapid feed operation mode begins.
Operation Mode Rapid feed operation can be made manually.
Manual Operation HANDLE When this signal is turned on, the manual operaticn mode begins.
Moda Manual operation by manuval pulse generaler is possible.
DNC Operation DNC When this signal is turned on, the DNC operation mode is entared.
Mode DNC operation can be performed while movement data from the host
computer is being received.
+X-Axis +JX This is the start signal in +X-axis direction in manual system (jog,
step, and rapid feed operations). In jog operation mode or rapid op-
eration mode, the systarn moves while the signal is on and decelerates
and stops when the signal is off. In step operation mode, the system
moves by one step when the signal rises from OFF to ON.
JOG OPERATION MODE )
{J0G) Ijﬂr-s
+ X-AXIS [+ JX}—’ L_
MD‘JEMENT——I I—-
Turn on +JX signal after the elapse of at least 50 ms upon completion
of the signal operalion of jog, step or rapid feed operation.
—X-Axis —JX Moving direction is changed to —X-axis direction by this signal.
: Other functions are the same as in the case of +JX.
+Y-Axis +JY Moving direction is changed + ¥ -axis direction by this aignal. QOther
functions are the same as in the case of +JX.
-Y-Axis -JY Moving direction is changed to =Y -axis direction by this signal.
Other functions are the same as in the case of +JX.
+2-Axis +J2Z Moving direction is changed to +Z-axis direction by this signal.
QOther functions are the same as in the case of +JX.
-2-Axis -JZ Moving direction is changed to —Z-axis direction by this signal.
Other functions are the same as in the case of +JX.
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Table 9.5 Function, Operatian and Timing of Input Signals (8.3}

Signal Nama

Signel Symbao!

Function, Operation and Timing

Handle Operation,
X-Axis

HX

When this signal is turned on during simultaneous | -axis handle op-
eration in handle eperation mode, manual operation is possible for
X-axis. Il vhis signal is turned on, during simulianeous 3-axis handle

operation {related parameter #1002 D6 = “17). handle operation of the -

X-axis only can be performed.

Handis Oparation,
Y-AXxis

HY

When this signal is turned on during simulianeous l-axis handle op-
eration in handle operation mode, manual operation is passible for
Y-axis. If this signal is turned on, during simulianeous 3-axis handle
operation (related parameter £1002 D8 = “17), handle operation of
the Y-axis only can he performed.

Handle Operation,
Z-AXxis

HZ

When this signal is turned on during simulianeous l.axis handle op-
eration in handle operation made, manual operation is possible for
Z-axis. If this signal is turned on, during simultaneous 3-axis handle
operation (related parameter #1002 D6 = “1"), handle operation of the
Z-axis only can be performed.

Return-to-Reference
Point

ZRN

When this signal is turned on, the return-to-reference point mode
begins. Operation of return-to-reference point for each axis is started
by the signals listed below

+av | 4z
(=JY) ! (=42}

ON | OFF | OFF
OFF | ON | OFF
OFF | OFF | ON

Signal +Ux

ZRN H—0x)

Fetarence Pori
Returi Qpecation

ON
ON
ON

X-axis

Y -anis

Z-axis

Single Block

SBK

This is the single block operation signal in memory operation mode.
When the single block signal is on, the current block is executed and
the system stops when the block is completed. Turn on the start
signal (STR) for executing the next block.

Machine Lock

MLK

When this signal is turned on in memory operation mode and the
start signal (STR) is turned on, the ¢urrent position display changes
depending on command, but the machine will not move. However, M,
5, and T functions are executed. Use this signal when checkmg pro-
grams. -

M, S andT
Complation

FIN

This signal clears the signal butput from thé Motionpack-110 and
advances the program to the next black. When this signal is turned
on, M, 5, and T signal outputs are as follows.

MOV

ove. [ | I
OPERATION™ =

M-BCD : . '
OUTPUT—,_-—_\_—
(M1 M) |..1 * _
1 .

tms '
T . t
# SYMBOL READING ' s
[MF} : L l[
] S . ' .
7-BCD — —
QUTPUT e R
{Thi- Tes) ’ !

o o
'I'I"IS N
T SYMBOL READING__J——__.__

SPINDLE SPEED - l '
COMMAND‘—j e }

5 $YNBOL READING [_‘“'“—i" '

M. S T COMPLETION
{FIN)

+ Set by para.meter #1100
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8.2.2 DETAIL OF INPUT SIGNALS (Cent'd)

Table 9.5 Function, Operation and Timing of Input Signals {8-4)

Signal Name

Signal Symbol

Function, Operation and Timing

External Fault

ER

This is the {ault signal at machine side. When this signal is turned
on, alarm output signal (ARM) is cutput and temporary stop state
occurs.

EXTERMAL FAULT
(ER)

1
ALARM QUTPUT [ALM} |
1

MOVE OFERATION —] .
T
RESET f 1

Be sure to reset for restarting.

Axis Omission

NEG

When this signal is turned on beforehand even if the start signal
{STR) is turned on in the memory aperation mode, only the specified
axis is not controlled and the machine does not move. The current
value display does net change either. The axis is specified in parame-
ter #1006.

Alarm Clear

ACR

When this signal is turned on beforehand, even if the servo ready
signal (SVOK) is turned off, no alarm occurs. Normally, turn off the
signal and turn it on only if using the mechanical handle.

SERVO READY COMPI.SETED

ALARM CLEAR | !
{ACR) i
e

Feed Override (1}
Feed Override (2)

oVl
vz

This is the feed override selection signal. For the feed rate command-
ed by F symbol in the memory operation, three stages of L, M and H
overrides can be selected by the combination of OV1 and OV2. This
function is effective hy setting parameter 21002-D2 tc 0",
Three-stage override values are as follows.

Signal State l
P T Override Value
OVl I 0v2

Lo OFF OFF | 0% override

L ON OFF | 25% overnide
" OFF |

QN 0% override

H ON ON i00% override

L: Low speed M: Medium speed H: High speed
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Table 9.5 Function, Operation and Timing of Input Signals {8-5}

Signal Name
Feed Dverride (1)

' Feed Override (2}

Signal Symbol Funetion, Operation and Timing
oVl This is the 21-stage feed override selection signal. For the feed rate
ove commanded by F symbol in the memory operation. any one of the 21-
Feed OQverride (4) ov4 stage overrides can be selected hy the combination of OV1, OV2, OV4,
Feed Override (8) ovse OV8& and OV16. This lunction is effective by setting parameter #1002-
Feed Override {16) ovie D2 to “1". The 21-stage override values are as follows,
Stags Signal State Override Value
oV | Gv2 | Ov4 | OVE | OVIE
0 FOFFIOFF|OFFIOFF|OFF 0%
B ON |OFIF|OFF | OFF | OFF 10%
2 JOFF] ON |OFY|OFF | OFF 20 %
3 ON | ON |OFF|OFF | OFF 30 %
4 TOFF[OQFF | ON |OTF|OFF 40 %
L ON JOFF | ON [OFF | OFF 50%
6§ |OFF| ON | ON }OFF|OFF 60 %
7 ON | ON | ON |OFF|OFF | . 0%
g8 |OFF|OFFIOFF| ON |OFF 804
8 ON |OFF [ OGFF| ON [OFF D%
10 |[OFF| ON 1OFF | ON |OFF 100%
1| oM | ON |OFF| N |OFF 110%
12 |OFF|OFF| ON | ON |OFF 120%
13 ] ON JOFFF| ON | ON | OFF 130%
14 [OFF} ON | ON | ON |OFF 140%%
15 | ON ON ON ON |OFF 150%
16 |OFF|OFF|OFF |OFF | ON 160%
17 | ON [OFF[OFF |OFF| ON 170%
18 [OFF | ON |OFF |OFF| ON 180%
18 [ON ] ON |OFF,0FF| ON 190%
20 |OFF|OFF | ON |OFF| ON 200%
MNote: Override value of combinations nat listed
above will be 0%.
Rapid Feed ROV1 The signals are used to select averride ir rapid feedrate operation.
Override (1) The rapid feedrate set in parameters #1500, 1700 and #1900 can be -
overridden by combining ROV1 and ROV2 to select any override
Rapid Feed ROV2Z value among three stages L, M, and H., Override values are listed -
Override (2) below:
Signal State
Override Value
RGOV1 | ROV2
Lo OFF OFF | 0% overnde
L ON OFF | 25% overnde
M OFF ON 50% override
H ON ON | 100% override
L: Low speed M: Medium speed H: High speed
Rapid Feed ROV3 When this signal is turned on, the override value by ROV1 and ROV2

Override Cancel

is ignored and 0% of speed is used.
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9.2.2 DETAIL OF INPUT SIGNALS (Cont'd)

Table 9.5 Function, Operation and Timing of Input Signals (8-6)

Signal Name Signal Symbol Function, Operation and Timing

Jog Feedrate JOV1 The signals are used Lo select feedrate in jog operation. Any feedrate
Selection {1) . value can be selected among 16 stages by using ON/OFF combination
of JOVI, JOV?2, JOV4A and JOV8. The feedrate values and parameler
Jog Feedrate JOv2 numbers are listed below:

Selection (2)

Signal State
Jog Feedrate JOV4 Stage F . .
Selection (4) ST Tov1[J0V2 [ Jova[Jova] 09 Feedrate Setting

OFF |OFF | OFF [ OFF |Feedrate 0%

ON |OFF |OFF | OFF |Parameter setting (£1104)
OFF | ON | OFF | OFF |Parameler setting {¥1105)
ON | ON |OFF | OFF |Parameter setting {#1106)
OFF |OFF | ON | OFF |Parameter setting (#1107)
ON |OFF | ON | OFF |Parameler setting (#1103}
OFF| ON | ON | OFF |Parameter setiing {#1109)
ON | ON | ON | OFF |Parameter setting {#1110)
OFF |OFF |OFF j ON |Parameter setiing {#1111)
‘ON |OFF |OFF | ON |Parameler setting (#1112)
OFF | ON |OFF | ON |Parameter setting {#1113)
ON | ON |OFF | ON |Parameter setting {#1114)
OQFF |OFF ] ON | ON |Parameter setting {§1113)
ON |OFF | ON ) ON |Parameter setting (#1116)
QFF | ON | ON | ON |Parameter setting (#1117)
15 ON | ON | ON | ON iParameter setting (#1113)

Jog Feedrata JOVE
Selsction (8)

W ||~ (| || -

—_
o

—_

[

_
[

F -3

Step Multiplier MP1 This is the signal for selecting the quantity of feed of one step in step
MP2 operation. The quantity of feed of one step can be selected in three
stages and is sei by parameters.

Signal Stale

Feed Amount/Siep
MP1 l MP2 | .

Lo OFF OFF | Feed amount = 0

L, On OFF | Parameter sewing {(#1122)

L QFF ON Parameter setting (#1123)

La ON ONM | Parameter setting (#1124}

L,: Short, L. Medium. Ly Long

(HAND LE} This signal alsc selecls the multiplier of move amount per pulse in

Muitiplier manual operation.

Multiplier of Move Amount | Signal State
per Pulse MP1 MEP?2

%0 OFF | OFF
%2 ON | OFF
x 10 OFF | ON
X 100 ON | ON
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Table 8.5 Function, '_Dperation and Timing of Input Signals (8-7)

Signal Name

Signal Symbeol

Function, Operation and Timing

Pasition Memory

PMEM

When this signal is turned ON, axis position displayed current value
is retained in the offset area. This memeory is kept even after the
power is turned OFF. )

To validate this function, set the systemn parameter #1003 D1 to 1.

POWER OFF

MEMORY MEMDRY

1

POSITION MEMORY
(FMEM}

Memory Position Staring Position {offset No.)
X H87
Hsa

2 Hss

Axis Position

Farward Run of
Spindle

FRN

If this signal is input when the spindle rotation speed is programmed
with the S code in memory operation, spindle axis module /A
output is controlled according to combination with parameter #2004,

SPINDLE
SPEED COMMAND

FORWARD RUN
OF SPINDLE
{FRN}

DA QUTPUT WHERN
F00 = 71°

B/A OUTPUT WHEN
004 = "J"

Reverse Run of
Spindle

REN

As with FEN, spindle axis module D/A output is controlled.

SPINDLE

SPEED COMMAND
REVERSE RUN

OF SPINDLE {RRN)

O/ QUTPUT WHEN
2004 = 71°

D/A QUTPUT WHEN
52004 = "3°

Spindle Stop

S8TP

As with FRN, spindle axis module D/A output is controlled.

SPINDLE

SPEED COMMAND
SPINDLE STOP
{S3TP)

DA QUTPUT WHEN T
#2004 = “t°

D/A OUTPUT WHEN +
#HM = °3° -
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9.2.2 DETAIL OF INFUT SIGNALS {Cont’d}

Table 9.5 Function, Dperation and Timing of Input Signals (8-8)

Signal Name Signeal Symbol Function, Operation and Timing
Spindle Gear GR1 The siganls are used to select gear ratio in spindle gear change. Gear
Select(1) ratio can be selected among three stages .. M, and H by combining
GRI1 and GR2. The maximum rotation speed on each gear is
Spindle Geer GR2 specifiedin the parameter.
Select(2)

Gear | Signal Stete
Ratic | gR1 | GR2
Le OFF | OFF | Stop
L ON OFF | Parameter setting (#2150}

Max Rotation Speed

OFF ON Parameter setting (#2151}

H ON ON Parameter seiting (#2152}
Optional Block SK1 1This signal determines whether the data of a block containing */”
Skip (1} 5Kz {slash) are to be ignared or not in memory operation mode.
to 3K3 When this signal is turned on, the selected block is ignored. For
Optional Block SK4 example, if SK1 signal is on. commands up to the end of block
Skip (8) SKS containing */" are all ignored.
SK6 Operation of this signal is ineffective for a block being executed
SK7 or a block stored in the buffer for advance reading. In the case of
SK8 memory operation, the operation becomes effective from the block
which has just been read.
Program Number W11 This signal is used for designaiing the program number from an
Input W12 external. Designation is possible from 01 to 99 with 2 BCD digits.
: W14
W18
W2l
W2z
w24
W28
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9.2.3 DETAIL OF OUTPUT SIGNALS

Motionpack - 110

MOTION MODULE VACHINE_SIDE
L] : - N
; | NOTIQY CONTROLLER
: ALARM
i ST : T CYCLE START
H““'J 2L 5 I"""--TE-‘vIPORr‘..RY STOP
N-23 OF : - '

7 T T PROGRAM RLY
g B 1 POSITIONING COMPLETED
2N -9 LR H !

: ] PROGRAM STOP
CN_a Moz : ] END OF PROGRAM
zcw-ml Mt - o] BETUEX T0.PROGRAM HEAD AFTER
M 5| : k
ICN. 26 MF ' _ .

’T "] M SYMDOL READING
ezl TF -~ T SYMBOL READING
Nl - ' Lad
My 8 ] S SYMBOL READING
22‘J-;¥M—E;: EXTERNAL RESET

ZC.\‘-.l:tJ ZpPx

X-AXIS REFERENCE POINT

’&,_ ZPY : |
N2 .. o
- Y-AXIS REFEREMCE POINT
I I
I

Z-AX1S REFERENCE POINT

Nl L M 2

N7 T11

p i
ac.\"wI T2

zcrc-.JL Tl UNITS
At BIGIT -
2CN-u L, T .
. | T-BCD QODE
zcu.nT T2 ' / OUTPU?'D
i[ T | b : 00 TO )
2CN. N T 22 [ .
1 D Loed s
ICN- 14 ) T21 : DIClT
el T L
1 1r - - .
! Note: Terminal numbers of moticn
2CN- 1 J, OV , module meen those in standard 1O
)T v allocation.
RN A F: a4V v B
] Oay +2V

Fig. 8.7 Connection of Oufput Signal

181

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.-a‘rtis'éntg.com



9.2.3 DETAIL OF QUTPUT SIGNALS (Cont'd)
Table 9.6 Function, Operation and Timing of Qutput Signals (3-1)

Signal Name - | Signal Symbol Function, Operation and Timing
Motion Controllar MCRD This is the imterlocking signal between the machine and motion
Raady module. When this signal is on, preparations for starting begin at
the machine side.
Alarm ALM When this signal is on, there is an alarm state in the system. For the
contents of alarm, refer to APPENDIX-t LIST OF ALARM CODE,
Cycle Start STL This signal shows the automalic operation in progress and is turned

on during memory operation or single-block cperation. The following
shows conditions which turn the cycle start signal ofi:

« Alarm

- Reset operation

- Stop signal ON

Temporary Stop SPL This signal is lurned on when an automatic operation is halted by
stop signal (STP) during automatic operation.

MEMORY OPERATION_’

(MEM)
STOP f }
5TH

-

1

TEMPORARY STOF
{SPL)

EXECUTED OPERATION

EXECUTION ]| sTOP | EXECUTION

Program Run OP This signal is used to indicate program running and turned on during
memory or single-block operation. Under the following conditions,
the signal is turned off. The current block executed for singla-block
signal.

« Reset operation executed

« Program ended (MOD, M02, M30)

Positioning DEN When M and T codes were commanded by the same block of move
Completad command, this signal is output after the completion of the move
command.

When there is no move command and M and T codes are com-
manded, this signal is output at the same time as BCD code. This
signal is not output if there is a move command. DEN signal output
is released when M and T completion signal {FINY} if returned to
Motionpack-1190, I is also released by reset operation or rnode
switching operation.

MOVE OPERATION —I |__
POSITIONING COMPLETED J

(DEN)

M, & T COMPLETED r‘
{FIN)

Program Stop MO0 If M0 iz read during automatic operation, the operation of the
relevant block is execuled, automalic operation is halted and then M0DO
signal is ouiput, Restarting from the next block is possible after turn-
ing on the start signal (STR).

End of Program M2 MO2 1s commanded at the end of program. Whean M02 is commanded
during automatic operation is halted, and M02 signal is output.

FROGRAM MO2 EXECUTION

EXECUTION l

ENE OF PROGRAM I
iM02) sTR ™
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Table 9.5 Function, Operation and Timing of Qutput Signals (3-2)

Signal Name Signal Symbol Functian, Qperation and Timing
Return to Progrem M30 Ma30 is normally commanded at the end of program. When M30 is
Heac_r after End of read during automatic operation, the operation of relevant hlock is
Program executed, automatic operation is halted, and M30 signal is output.
PROGRAM
EXECUTION — M3 EXECUTION

RETUAN TG PROGRAM HEAD
AFTER END OF PROGRAM* ——— —
(M30)

NEXT START SIGNAL g
(STR) RETURN
= Returns to the head of program after M30 execution and waits.
M Symbol Reading MF This signal reads *M-BCD code output”. The M symbol read signal
is output t msec after the "M-BCD code”™ output. Delay time is set by
parameters, #1100. The M symbol read signal i1s released when M, 5;
and T completion signal (FIN) is returned to Motionpack-110. [t ig
also released by reset operation or mode switching operation, MF is
not output in M0G0, M02, M30 or internal processing M symbols (M90

to M99},
MOVE OPERATION —Jr———‘—-—-
1
M.BCD
CODE OUTPUT—I
(Mo 1-Meg) | ¢ m
. ! . ]
M SYMBOL __j—' :
READING ]
{MF} 1
1
WS T —i,'
COMPLETED
{FIN) .
T Symbol Reading TE This is the read signal of “T-BCD code output™. T symbeol read

signal is ouiput t msec after “T-BCD code output”™. Delay time is set
by parameters, #1100. T symbol read signal is released when the M
and T completion signal (FIN} is returned to Motionpack-110. [t is
also released by the reset operation or mode switching operation. ™

MOVE OPEFIATION_J—_—-L_—

| COBE QUTPUT
Ti-Tzg) . ) tms ’ : )

fSYMEOL—l—-'__'-
READING — 1 B

{TF) . ' .
M, S, T . g -
COMPLETED e - I_\—
{FIN} ' : o
5 Symbol Reading SF This is the read signal of *spindle speed command”™. T symbol read’

signal is ouipui t mseé after “spindle speed command”. Délay time is
sat by parameter, #1100. T symbol read signal is released when the -

M, 8, and T completion signal (FIN} is returnaed to Motionpack-110. .
[t is also released by the reset operation or mode swiiching operation.
MOVE GPERATION

1
SPINCLE
SPEED —l

COMMAN |___| ¢ ms

§SYMBOL.
READING ———
{8F)

. '
MS T : .
COMPLETED , — —h

(PN
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9.2.3 DETAIL OF OUTPUT SIGNALS (Cont'd)

Table 9.6 Function, Operation and Timing of Quiput Signals (3-3)

Signal Name

Signsal Symbot

Function, Operation and Timing

External Reset RE3T This is used as reset signal for other Lhan Motionpack-110. This is
synchronized with the reset signal (RESET} of Motionpack-110.
RESET { l
{RESET) =
EXTERNAL RESET
[GELE 25
X-axis Reference ZPX This signal is output only when the position is at the reference point
Point of X.axis.
Y-axis Reference ZPY This signal is output only when the position is at the reference point
Point of Y-axis.
Z-axis Reference ZPZ This signal is output only when the pogition is at the reference point
Point of Z-axis.
M-BCD Code M11 Mz21 This is “M-BCD code” output signal. It is cutput at the same time as
Output M12 M22 the start of a block containing M symbol. *M-BCD code” cutput 15
{2-digit Qutput) M14 M24 released when M and T completion signal {FIN} is returned to
Mi1g M2§ Motionpack-110. It is also released by reset operation or mode switch-
- ing operation. M-BCD code is not output in M00, M02, M30 or inter-
nal processing M symbols {M90 to M99).
T-BCD Code T11 T21 This is *T-BCD code” output signal and is used to designate or select
Dutput T12 T22 tools. [t is output at the same time as the start of a block containing
{2-digit Qutput) T14 T24 “T.BCD code”. The output iz not released even though the M and T
T18 T28 completion signal returns to Motionpack-110. It is held until a new T
symbol is designated.
{Notch Signal As a special example, this signal is also used as notch signal
Qutput} output. However, if it is used as notch signal output, the T function
cannot be used. See Par. 4.2.14 and Far. 4. 2.15.
Alarm Code All A2l This signal is output alarm code at hexadecimal. When an alarm
Qutput Al12 AZ22 does not oceur, these signals are all OFF (0).
Al4 AZ4
Ald A28
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9.3 CONNECTION BETWEEN MOTION MODULE AND CRT CONTROL
STATION AND PERSONAL COMPUTER

Signals related to the CRT control station must be connected to 3 CN connector of the
motion medule. For R8-422, the maximum cable wiring distance is 15 m. Shielded twisted
pair cables should be used.

9.3.1 CONNECTION BETWEEN CRT CONTROL STATION AND MOTION MODULE

CRT CONTROL STATION STANDARD CABLE @3 MOTION MODULE
TYPE JEFMT-HOH TYPE JEFMC-wOI] TYPE JEFMC-C02{]

: —-——c—c- —, _WIRING DISTAMCE: 15m MAX, o -—_—
: toevy NG :,."_ L oy - oV
tov) CNCZ L, : ové;;ﬂ- tav}
(RXID CNC§ i N8 (THD)
i RX1D+ GNC-15 P} JCH-1 (TXD)

i
1. 3CN9  (RXD)

}’Lacu-is {RXD}

JCN-3 OV )

({TYID) CNCH

X
{TXID) CNC14 T,
|

Pi

L R

(RTS)
{CTSY
{(RTE)

]
1
1
1
I
!
ll
f
|
i
!
I
I
I
I
1
|
: (T8
]

i
L3
i
1
|
|
|
|
[
|
|
|
1
I
I
1

b #

{F}

[FG CNC-A0 ? e ,‘ 1

Fig. 8.8 Connection between CRT Control
Station and Motion Module
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8.3.2 CONNECTION BETWEEN PERSONAL COMPUTER AND MOTION MODULE

Where the personal computer is used for programming, parameter transmission or system
status monitoring, the personal computer can be connected directly to motion module {to -
3CN) or through the CRT control station {to CNB) to the motion module. The same cables
can be used in both the cases.

9.3.2.1 Personal Computer «— Motion Moduie

PERSONAL COMPUTER  STANDARD CABLE (D MOTION MODULE
MODEL PC3201 (NEC} TYPE HEFNC-W020! TYPE JEFMC.CO2E
— e — I “m] —_ r— - — —
1
7 0V N L3CN-L (1Y)

4V
ey [ ICN-2 (0V)

5CN-18 (BSR)Y
ACN-3 {0V)
3CN-15 {RXD)
SCN-a4 {45V
3CH-12 {DSR)
3CN-10 tRTS)
ICN- 11 (CTS)
M'ﬁf’
ICN-17 {ETSY
3CN-3 (TXD}

1
|RT3)—-37:'
{€TS ) ——

(FXD—

(JUNCTION) — =

I
_ILSCN-Q {RXD)

— 2

{TXD)

N N R Lt L T e L T T T
Y TR I k] T

3CH-20 (FG)

il
1
-

(FG)

] A

+ Resistor (4. 7Tk{}} may nat be required in accordance
with type of personal computer. In that case, shoricircuit
across terminal numbers 3 and 18.

Fig. 9.9 Connaction between Persona! Computer
and Motion Module
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89.3.2.2 Personal Computer—CRT Control Station—Maotion Module

PERSONAL COMPUTER  STANDARD CASLE® CRT CONTROL STATION STANDARD CABLEGD MOTION MODULE

MODEL PCSN1 (NEC)  TYPE JEFMC-WH20 TYPE JEFMC-HEN TYPE JEFMCWOIL]  TYPE JEFME-COZ(]
WIRING DISTANCE:
|____.,,_ 1) 1 - - ‘I 1o Max_ " = -
| |
‘ T OV -, CNB-1 (0V) (OVICNC- L gy S L BCN- (o
v r——— — .
‘o CNB-2 {0V} fovienc-2 L ov § t L acw-2(ov)
1 T T
Vo cnB- 181 B3R by ACN-3 {0V
1 H
o CNB-3 (V) P 3CN- 18
L [
b CNB- I51RXD) Pl
1 | [
Vo CNB-4 (+5V) ! - JCN-4 440V
13 L} L}
| - CNB-12(DSR! b 3CN-12
1
4 ' CNB- J0{RTS ) b 3CN- LIRTS ]
(RTS! I ‘: : CNB-LIICTR ) o CTS)
-1 - HE JCH=-144 5
(——CTS] : : | CNB- L6 HTS) P JCN- 18(RT
1 1 - 5 [ ; =18 £
(RXD ) *4.7 1 | v
' kot CNB-17(CTS) i b 3CN-17{CTRY
b — —
(JUNCTION) —2 ) CNB-8 (TXID) (RX m)cuc-d,, b 3CN-8 (TXD)
i T (RXIDICNC- 150 {1 Tacn-140TXD)
— — M F
T2 i . |.cNp-s (RXZD) (TXIDICNC-8 i ¢ Tacn-e (ARD)
i v {TXIDICNC - 14 t 0 Tack-15(RXD)
- - L
(FE 1 FG CNB-20(FG) (FG} l:m:-zcl,}r FG T ’L’;CN-QU[FGJ 1
- 7
1 1 ] |
] L .- _ J Lo ]

+ Resistor (4.7kQ) may not be reguired in accordance
with type of personal computer. [n that case, shortcircuit
across terminal numbers 3 and 18.

Fig. 8.10 Connection between Personal Computer
and Motion Modute via CRT Control Station
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9.3.3 CONNECTION BETWEEN DNC PERSONAL COMPUTER AND MOTION MODULE

Where the personal computer is used for DNC communication, the computer is connected to
motion module (to 8CN). '

PERSONAL COMPUTER $TANDARD CABLEED MOTION MODULE

FOR DNC TYPE JEFMC-WOZ0 TYPE JEFMC-GOI
MODEL PCEM1 { NEC | "
—_———— - . j - ——
— m ii—-—-
|
7 ) ECN-1 {0V
{ov) A ’J"
BCN-2 (V)
1
ACN-3 {QWV}
BCN- 15 tRXDA)
BCN-4 E$5V)

4 BCN- 10 1RTS4A )
{RTS t——t
5 ; I SCN-11 ICTSA?
[CTS
rn 3 SCN- 16 {RTSA
{RXD ) i .
4.7k ACN-17 ICTSA
14 BCN-8 (TXDA}
{JUNCTION) "1’ !
1 1 .
—_— BCH-9 (RXbA)
(TXD) 2 —;.1],
bl
FG I JBCN'ZUEFGJ
tEG) 4 %
1

] R

+ Resistor (4.7k Q) may net be required in accordance
with type of personal computer. In that case, shortcircuit
across terminal numbers 3 and 18.

Fig. 9.11 Connection between Personal Computer
for DNC and Motion Module
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9.4 CONNECTION BETWEEN MOTION MODULE AND AXIiS MODULES

Transmission between the motion module and axis modules is made through FA bus signal
cables. Up to 4 axis modules can be connected to the motion module via standard cable (J8&.

MGTION MODULE STANDARD CABLE AXIS MODULE

TYPE JEFMC-C02; TYPE JEFMC-W0B4 TYPE JEFMC-BON
- _ — ’l _ ~
] === R '
BCN-1T ,' DATA ! ,L!Cr\'-l
seN-wl 1 BATa | J1CN-m
BCN-2 ,' Dsv ! 1CK -2
sen-19 [ ! Osv | %F?-\"]g
BN f{ ; CK : 1ON-3
FCN-18 L | CK ] LN - 18
5CH-4 : Os5v ' 1CN-4
HON- |7 1 Osy 1
BCN-5 T SEL :
geN-16L | SEL I
sCN-5 ' Gy '
riCN-lSi I 05 v !
SCN-7 ] SLAM !
5 CH - mi i CLKGFF |
tiCN-lI)"r’ l Osv I
I i
I | |
M o —— S -
20-CORE FLAT GABLE

[FERY

FG

Fig. 9.12 Connection:between Motion Moduls
- and Axis Module :
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9.5 CONNECTION BETWEEN AXIS MODULES AND Servopack,
TG AND PG

95.1 CONNECTION BETWEEN AXIS MODULES AND Servopack

Signals related to the servo should be connected to 3CN connectors of axis modules. These
signals include speed command signals, TG feedback signals, BASE BLOCK signals, etc.
Use shielded twisted pair cables.

AXIS MODULE STANDARD CABLECHID)
TYPE JEFMC-BO13 TYPE JEFMC-Wu[] Servopack
- - WIRI I < 3m M .
— - NG DISTANCE: 3m MAX | -—!
1
JCN-i8 - DAS
! T REFERENC
3cu-111 1P ov eyt
T T
GCN- M : l[ +¥n
’ I I
ACN-1 1y 9o '
I \ | EXTERNAL
scn-2 0 ! on POWER SUPPLY
e
|
:ccw-mf 1Py, - Vo
I
JCN-17 ; ! + TG ],
| 1
3N - 10 ¥ —tc TG INPUT !
| |
ACN -4 L1 BS !
T pT | BASE BLOCK
ACN-3 Py BSo SIGNAL
1o
ACN-7 | | SAL SERVO
7 FAILURE
1 |
AOM-h |r

¥ +28V

—- 0.V

e e OVERTRAVEL (8)
Q O OVERTRAVEL {F)
- Q DECELERATION LS

Fig. 9.13 Connection between Axis Module and Servoback
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8.5.2 CONNECTION BETWEEN AXIS MODULES AND TG AND PG

For using DC Servomotor, signals related to TG (speed detector) and PG (position detector)
should be connected to 2CN of axis modules. Two kinds of 5 V line driver output types and
12 V transistor output types are available for PG, requiring a suitable connection for each

typé .

For using AC Servomotor, PG signal should be input via the AC Servopack due to
PG and TG signal processing in the AC Servopack.

9.5.2.1 For DC Servomotor 5 V Line Driver Qutput PG

As an IC for 5 V line driver, it is recommended that type SN75174 or equivalent be used,

STANDARD CABLEQITY FEEDBACK UMNIT
AXIS MDDULE TYPE JEFMC-WOI] TYPE TFUE-J1J207 OR -CJCJ5C
TYPE JEFMC-BO11 [ WIRING DISTANCE: 25m MAX :[‘5" LINE DRIVER OUTPUT)
I
! I
1
2EN- w,L R +TG _f, L+
y 1 . 1TG H
ipy | )
2CN- 11 1y ! —TG M !
! 1
b )
N :
|
} : I ! )
: 1
(2CN-18% 2CN-15 ' PA LA I !
T —_ "I 1
{2CN—-19% 2CN-17 :Pl : PA LB :
{ZCN—16% 2CN-18 ! PR ¢ !
IPl | — JPCG
(2CN-17) _2CN-19 1 " PB D x {FOR BV}
2CN- 14 P pC R
p— |
2CN-15 !PI : [ 5
1
oy 2CN-4 ;:[; ! +5V LK
| I
0s V zcwmﬁ'l ' Gs V
2CN-5_7L by +5V
1
sen-2 L e} | 0s Y
| ]
2CN-6 b +5V |
3
2CN-3 rF'[ ! 0s V G
led g A
! - -
1
I

*For only feedback unit, type TFUE-[ T 53C.

Fig. .14 Connsction bétwee_n Axis Module
and Feedback Unit with 8V PG
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8.5.2.2 For DC Servomotor 12 V Transistor Output PG

STANDARD CABLE

AXIS MODULE TYPE JEFMC—W18_]

TYPE JEFMC-BOY)

FEEDBACK UNIT

TYPE TFUE-I"T 271207

LAl m.d

0R - T iSAB*!

192

WIRING DISTANCE: 18m MAX

(v T

HANSISTOR OUTPUT)
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Fig. 9.16 Shielded Cable Connection using Junction Terminats

Fig. 0.15 Connection between Axis Module

and Feedback Unit with 12V PG

G
1 TG
H |

1

(FOR 12V)

SHIELDED WIRE

CABLE

"—'__4_“— |
]
i l - e
2CH-10 i' : . : ‘I
tp| ! olo|l |pl|
1
1 Tvn 2] N |
*1 ‘I mtants oy | 1 A
(2CN-18} . oot ! PA
! o !P‘ : s ¥
0.V i Ten [ P
*] 1 =OH=01— | '
2CN-16) 1 olo ! PB B
i olo ed ) osv .
1 1k0 | 1
! Fotol— | L
1 oy | : FC C
i I HEER D
. i 1 i
! aloj ! !
v ; : s " Ay E
VT : Lo = :P| i ov F
I ik Yo azv
I by B
b + : 0| O : ‘ : oV ]
: : 1 o0 1 + 12V
1 p¥ 4
! oo}l oy
. L L
L 4 at .
D V Fa
JUNCTION TERMEINAL
rm————————— - *2
1 E/-_
: 1D 1zv N *1 For only leedback unit, type TFURE- T T 1SAB.
' POWER SUPPLY ! *2 Arrange PG wires in such a manner that this
| FOR PG ov [, distance becomes as shorl as possible,
'  —— :
o 1

Connections of shielded cables at the junction terminals should be as shown below.




9.5.2.3 PG for AC Servomotor_‘,r".
STANDARD CABLE (1

AXIS MODULE TYPE JEFMC-Wis[ ! AC Servapack AC Servamotor
JEFMC-BOI WIRING DISTANCE: 3m Max CACR-SRIT! USA:  zi- i
- = | — 1 —_— - =
I !
] L TN
2CN-16g¢  bA ; t : 1CN-33 I
2CN-17 PA ! : 1L CN-31 oo
- 1 .
2CN_ 18 PA . ' t 1 CN-35
=y | 1
ZEN-19 PB : : L CN-36
2CN- 1Y PC ! ’: - .
. 2CN-15 PC ! : LCN-20
1
ZCN 1 o0y — 1CN-1
: oo !
2CN-2 oV . len-2 )
2CN-3 ov .. : | CK-3
b 2CN-20 s FG Yo LN 18
1 H 1
. j .

+ For detailed information, see the Ltechnical manual.

Fig.9.16 Connection between Axis Modulg and PG for AC Servomotor

9.6 CONNECTION BETWEEN AXI|5 MODULES AND SPINDLE DRIVES

For transmission of speed reference signal from AC adjustable speed drives, connector 3CN

i1s used. Power supply (+15V, 20 mA) is needed.
AC ADJUSTABLE

AXIS MODULE SPEED DRIVES
TYPE JEFM{-BIN VS_GZ&MTHB —
3CN-14
EXTERNAL ;
POWER 3CN-1 .
SUPFLY 303
(#15V, 20ma} | _y,
—a— ACN-15
10N 1% Qs {ﬂ‘. LCN-3
Ov - i SPEED
' : | & cow. IREFERENCE
ACN-1Y —1 1oN e T
T—ancw_s
‘ ;
i s dSAL : ,L!.CN-S:‘" A';ia.@
' :[lCN-:;-i &| i
ICN-13 & NE : B .
1CN- 12 R :
1
3CN-20 DEC '
1
3CN-6 '.J' T2y
! ICN-G kidd b
- _J +Y 0,V
Fig. 8.17 Connection between Axis Module 193

Artisan Technology Group - Quality Instrum%ﬂf'atlS n'?dé%a?é’ﬁ%’é%d | (888) 88-SOURCE | www.artisantg.com




9.7 CONNECTION BETWEEN MICRO PC MODULE AND
MOTION MODULE/PERSONAL COMPUTER

9.7.1 CONNECTION BETWEEN MICRO PC MODULE AND MOTION MODULE

Transmission between the micro PC module and the motion module is made through FA
but signal cables (standard cable {10 ).

MICRO PC MODULE
TYPE JEFMC-B110

STANDARD CABLE MOTION MODULE
TYPE JEFMC~-WI00 TYPE JEFMC-C02i?

=

"l

ACN-1 | T ov éqcm-n
I
4CN-7 | CLKOFF %wu-?
1 — H
4CN-14 4 ' | DaTA =4CN-[4
11
4CN-15 i DATA  j 4CN-15
! id
4CN-16 Hl TK ] 4CN-16
1} 'I
4CN-17 Vo cK 4 4CN-17
[ __ ’T
acN-18 | | ) SEL 4CN-18
T
4CN49T | ! SEL 4CN-19
[ 1
4CN-20 T FG L 4CN-20
|
T
»
SCN-5
6CN-16
BCN-3 |
&
6CN-18
6CN-1
BCN.-20 |
BCN-I0
6CN-
ov Z
§CN-4 |
SCN-6

194

T

BCN-11 !
HCN-15 E

. SCN-17 ;

HCN-19 |

Fig. .18 Connection between Micro PC Module
and Motion Module
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9.7.2 CONNECTION BETWEEN MICRO PC MODULE AND PERSONAL COMPUTER

PERSOMAL
STANDARC CABLE
COMPUTER TYPE JEFME-WO0 MICRO PC MODULE

TYPE JEFMC=BI11)
-— - — {1m) -

|—-———-—-|
_— 1
ov SN 3CN-1 {0V}
0V} U i P
P IEN-2 (0V)
! Vo
: E =3CN-13
. JCN-3 (4V)
w ] 1]
P 1CN-15 (RXD}
Lo 3CN-4 [(+5V)
P
) o
(s — | : 3CN-10 {RTS)
I ! 3CN-11 [CTS?
(cTs)— Do pr
5T 3 o 3 ~16 1 }
{RXD]——ﬂ - Loy —
1.7k 0! ICN-17 (CTS)
E ]
rod ACN- TXD
(JUNGTION ) —LE - LI
1 : )T
1 [ —_—
. 3CN-9 (RXDi
{TXD) 2 ' + &
\ EG I 'Iacnlzotrc;
(FG - )ir
¢ 1
— I,

» Resistor (4.7 kQ ) may not be required in accordance
with type of personal computer. In that case, shorteircuit
across terminal numbers 3 and 13,

Fig. 9.49 Connection between Micro PC Module
and Personal Computer

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

195




9.8 CONNECTION BETWEEN MANUAL PULSE GENERATOR AND
MOTION MODULE

Fig. 9.20 shows connection of the manual pulse generator and motion module. For the
manual pulse generator which operates on 5 V, the power supply incorporated in the motion
module can be used. For the manual pulse generator which operates on 12 V, an external
power unit of 12 V must be provided. Supply voltage of manual pulse generator ivpe
RPEH-2EST/100M ranges from 5 VDC to 12 VDC.

MOTION MGDULE
TYPES JEFMC-C023, —C027

l—-—~———-—-—| WIRING DISTANCE: tmMAX
= Ll
{(+Vor) 1 Y +5V IJA?CN—-I (+5V)
@v) 2 t ! 0V l?fm-l (4 V)
X-AXIS ia) 3 L1 XHA T ren-s
,SIMULTANEQUS, | - x i -
f1-axi$ ) (XHa)
‘ONI W { I
b (B} 4 P XHB (XHB)
] H ——
i i ! {XHB)
Jo
I — f
| 1 |
— ———— |
10
{+Vou) 1 ! | +5V TCN-5  (+5V)
T T
' {ov) 2 | ! ov TCN-2  (0sV)
- f
a) 3 | YHA TCR-10 (YHA)
Y-AXIS = tA) f i I (_
' | (YHA)
) 18) 4 Pl YHEB (YHB)
T —
i bl TCN-17 {YHB}
Jo ’
L ——— . — | | 1
L ]
B 1
[ [ ! . _
{+Von) 1 ) +5V LN (45w)
H I
ov) 2 I oY I?CN-S {0V}
1
|
7-AXIS x [A) 3 :_ ; ZHA I 7CN-12 (ZHA)
N | ] FCN-13 (ZHAY
(8) 4 1 ZHB 7CN-18 (ZHE)
1 H H _
i T* ! TCH-19 (ZHB)

TCN-20 {FG)

j
!

L . .

Note:

1. Connect to the X-axis terminal, when manual handle (1l-axis} is used
simuitanecusly. The axis is changed by axis change signals
(HX, HY, HZ}.

2. When manual handle {3-axis} 1s used simultaneously. the axis change
signals HX, HY, and HZ musl be turned on. See Par. 9.2.2.

3. To use 12 V power supply, connect external power supply 12 V and
0V to pulse generator terminals ! and 2, respectively.

Fig. 9.20 Connection betwesn 5V Pulse Generator and
Motion Module (for 3 Axis}
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9.9 CONNECTOR TERMINAL NUMBER AND SIGNAL NAMES

8.9.1 MOTION MODULE, TYPE JEFMC-C02 T

Connector terminat numbers on the panel of motion module and signal names arc as shown

below. Power supply terminals for 5 VDC are also provided. Signal names of connectors
with * show those in standard [/Q allocation.

CONNECTOR ICN* (MR—-S0RMA)

1 2 | 3 4 s | & 7 g {9 [wijulwlwv|lu|{is|welr]ms
024V |RAPID [BANDLE| DNC | OV | ovs |Rove| Jove |pmemissTP| +02 | —1¥ | X I mp1 [GR2 | ER | ZRN | MLK
19 | 20 | a1t |2 |28 | 24 | 25 |2 | 2w |8 @ | % | w| w2
sTeP|MEM | ovz [ovie[rRovs{aova|RRN| +3x [ PRT| -0z | HY | MP2 | s0R | 282
33 | 30 | 35 | 36 | ar | 38 | 39 | a0 | a1 | 2| 43| 44| 5| 6] 47 | 8| a9 | 80
+24V| JOG | MDI |EDIT{ Ova [ROV1{JOVI|JOVS| FRN| +5Y | —JX | CLP| HZ | GR1 | SBK | NEG| FIN | ESP
CONNECTOR 2CN* (MR-50RMA) o
2 P 3 4 5 6 7 8 ] WPl ol oMo | 17| e
OV | Wit [ Wia | woz | sK1 | sKa | sz | sPL | Moo | Muo | S | 2py M | Mie | M2a | Ti2 | T2 | Toe
N ERNEEE RN ENE R ERE R R
W18 | W24 | SK2 | 5K5 | SKs | OP MF | RST | 2PZ | M1z | M21 | M28 | Tl
3 | 3§ 3 3 {ar | a | a9 | a0 | @ | a2 | a3 | a4 | 5| 46 | 47 | a8 | 4@ | 50
+24V | W12 | W21 | W28 |{ SK3 | 5K6 | STL | DEN | MD2 TF ZPX | ZPS | MI4 | M2z : T11 Tig | T2z T8
CONNECTOR 3CN (MR-20RMA)
1 2 | 3 1 5 | 6 7
OV | OsV | OsV | +5V | 45V | 45V

8 9 W )12z 13
| TS5 | ”xD | RTS [ TS 3CN
Wl s ]z | ] e | 2 8CN 6CN
TXD | RXD | RTS | CTS FG
CONNECTOR 4CN (MR- 2RMA) 1CN
'y [ 2T 3[a]s el 4CN
[05\’ Osv | OsV | +5V | +5v | +5v |(LROFF
8 9 W ] 1 | 1z | 13
DATA DATA| TK | CK | SEL | SEL
M| 15[ 16 17| 18 18| 20
DATA |DATA] CK | CK | SEL | SEL | FG 5CN
CONNECTOR 5CN+ (MR-20RMA} 2CN 7CN
1 2 3 4 5 6 | 7
STR | STP | RESET | SKIP {SVOK|MRDY |+ 24¥ POWER SUPPLY
I 9 19 1l 12 13 {SVDC) TERMINAL
a5 | we | 1wl | s
ALM MCRD [ SVON OV -

CONNECTOR &CN (3428-6002)

! 2 d 4 5 8 7 8 9 10 Note: Each pin number and sig-
DATA| OsV | CK | OsV | SEL | OsV | SLAM CLYOFF, - nal name is described in the
20 0 19 ) 18 | 17| % | st o3| | n place shown below.
DATA| Osv | CK | Osv | SEL | Osv Osv

+— FIN NUMBER

*— SIGNAL NAME

Fig. 9.2 Connector Terminais {Pins) and Signal Names of Molion Module
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99.1 MOTION MODULE, TYPE JEFMC-C02 : (Cont"d)

« For only Motion Modules Types JEFMC-C023 and -C027

CONNECTOR 7CN (MR-20RMA)
1 2] 3] 4 s | 6 | 7
0V 0AVIOIVI+5V|+5V|+5V
8|9 (10| nn]i12]13
XHA|XHA|[YHA|THA|ZHA|ZHA
1w |1is]w|ww]|18|1v] 2
XHB|XWB|YHB|YHB|2HB|ZRB| FG

» For only Motion Module Type JEFMC-C027

CONNECTOR 8CN (MR-20RMA}
1 2 3 ‘4 5 [ 7
0.V [ 0s¥ | 0V |+5V[+5V][+5V
8 9 10 1l 12 13
TXDA | RXDA | RTSA | CTSa
14 15 16 17 18 1% 20
TXDA | foXDa | RTSA | CTSA FG

"Fig. 9.21 Connector Terminals (Pins) and
Signal Names of Motion Module {Cont'd)
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9.9.2 AXIS MODULE, TYPE JEFMC-BO11

Connector terminal numbers on the panel of axis module and signal names are as shown
below. Power supply terminals for 5 VDC are also provided.

CONNECTOR 1CN (FRC2-C20L11-0%)

1 2 3 4 5 6 7 & 9 10

DATA| OV | CK | O3V | SEL | OsV | SLAM CLROFF

20 19 18 17 16 15 14 13 12 1 1cN
lﬁﬁ Osv | TK | 05V | SEL [ Osv O3V

CONNECTOR 2CN (MR-20RMA)

Osv |05V | Osv | 45V | +5v | +5v

2CN
& 9 1o 11 12 i3
+TG | —TG
4 15 16 17 18 19 0
PC | FC | PA ! PR [ PB | PB | FG |
ICN
CONNECTOR 3CN (MR-20RMA)
1 2 ?
=t G LI I POWER SUPPLY
BS | BSO |24V | SAL (5VDC) TERMINAL
3 9 i1 11 12 13

-TG| OV | OVR | OVF
|1} 15 16 17 18 19 «€
+VD| -¥D +TG | DAS |+2V | DEC

Fig. 9.22 Connector Terminals (Pins) and Signal Names of Axis Module

9.9.3 CRT CONTROL STATION, TYPE JEFMC-HO11

Connector terminal numbers on the rear of CRT control station (JEFMC-HO011) and signal
names are as shown below. Power supply terminals for 100/110 VAC are also provided.

CONNECTOR CNB (MR~20RMA)

CONNECTOR CNC (MR-20RMA)
i 2 | 3 | 4 5 |8 | 7 1 2 | 3 | 4 s | & [ 7
OV | O5V | OgV | +3V | +5V | +5v O3V | OsV
8 ] 10 i1 12 13 B b1 10 1 12 13
TX2D |RX2D | RTS2 | CTS21 DSR2 TXID{RX1D !
Ml s [ . ] 17| 8] 18| 2 14 | 15| 16 7 18] 19] 20
TX2D|RX2D|RTS3 | CTS2 | DSR2 £G TXID [RXID o] FG

585187

CNB POWER SUPPLY
1007110 VAC

Fig. 9.23 Connector Terminals (Pins) and Signal Names
9 of Rear of CRT Corftrol étalion 9

199

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9.9.4 MICRO PC MODULE, TYPE JEFMC-B110

Connector terminal numbers on the panel of micro PC module and signal names are as

shown below. Power supply terminals for 5 VDC are also provided. Signal names of
connectors with + show those in standard 1/0 allocation.

CONNECTOR 1CN (MR-50RMA}

| 2 3 4 5 3 7 9 W ot 12 13 14 15 14 17 18
0, v | F5200| #5200| =520 #5201 | %5201 | R5W1 | #5202 3 5202| #5207| 25205| £5203| #5204 | 5204 | =504 2525 | S5 525
#“Ylpolnz|psino (D3 |6 |D1 (Da |DF|D2|DS Dy (D3 |06 | DT D4 |D6
1o | a0 | oo 2 | 23] R T EEL 3l az
=5000] =5200] #5201 | 25200 | #3201 | #5202 | £5202| #5203 26203 | £7203| =5204 | £5204] #5204 | 25208
B3 106 (V] [+ a [ 2 (V] bag | D3 (LS [EN} [+ a (i 4
33 | M 3/ 0f 3 | 3r | o | 3 | o4 | N 2 | 43 | m 45 | 46 | 47 g | 40 | 50
pgy | #5200} #5200| 25200} #5201 | 25201 852021 35202 | ®A202| #3203| 35203 £5203] 5204 5204 | #5206| 25205 #5205 | #3205
' ot |pa |ps |v2|vs Do |3z |ve|Dripa D7 |D2z ] Os || |Ds |DT

CONNECTOR 20N (MR-50RMA)
1 2 3 4 5 6 3 R It 1w ¥ 12 13 1 15 15 7 18
0., v | #5206| #5206 | #5206 25207, #5207 =5207 | £5300| 25300 #5300 #3201} 25301 | £5302| #5302 £5302| #5303 | #5303 #5303
- Bo b2 jps Ly |D3|0s 113 lor |z |Dstpo |3 |Ds (D [Ds |6
1w | 20 | = 7 | 24 | o2en | 2 | 27 - S S | 32
| #5208 w5506 =5207] #5207 | 55207 | w5900 25300) #5301 | £5301 553 | 5302| #5202] #5302 45503
v3|ope {1 {va|DF|DB2|DsS o |pa|ps D) |Da D7 |D2
3 34 35 3o 37 38 a9 40 41 42 13 a4 45 L) 47 18 44 S0
+2qV #5206 | #£5206] #5206 | #5207 | £5207| =5300| £5300| #5300| #5301 55201 | 53301 | 25307 | #5302} 5503 | #5303 | T5303| #3303
K D1 |4 | D7 D2 |D5 |Do b3 |Ds |1 |DaiD? D2 |05 | 0o |3 D5 |DF
CONNECTOR 3CN (MR-20RMA)
) 2 3 4 3 5 0
0,V GaV [ 0V [+EV|+3V[F+3V
8 g 10 11 12 13 ICN
TXDIRXD|RTS|CTS
14 [ s e a7 |18 | 19| 20
TXD|RXD|RTS|CTS FG 6CN
1CN
CONNECTOR 4CN (MR-20RMA)
i 2 3 4 5 6 7
0sV | 0V | 04V |45V <35V |+ 5V CLEOFF .
4CN
k- 9 10 11 12 13
DATA | DATA | CK | CK |SEL{SEL
. 2CN POWER SUPPLY
14 15 16 17 18 19 20 {9vDC) TERMINAL
Data [ bata| CK | ¢k |SEL|3EL| FG
586.2
CONNECTOR BCN (3428-6002) 8
b1l 237 a]sT e 7] 8] 9 {10
DATA | 0wV | CK |06V [SEL]| 05V | BLaM CLKOFF
20 19 18 17 15 15 14 13 12 11
DATA | 0aV] CK | 0.V |SEL| 0V 0.V
o Fig. 9.24 Connector Terminals {Pins) and Signal Namses
o0 of Micro PC Moduis
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B Connector Terminails and Signal Names
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LEOTSH# | 05 wogsk | ot 15025 ¢ L2028 8
agogsd | RI auotsH | 1Y 95075 ¢ 92025 &
seogs# | 6k soness | 62 SS0Z5 % g2625 #
rooss# | 21 POOESH | 6 ¥G0ZG 2 STUTS &
LeoesE | gF £OOESH L5075 8 £T0Ts #
ZE0ESH | 2u 20085 8 5075 % 72025 ¢
TE0E5% | 91 tooLs s 160268 12085 ¥
LTS | 1P unuES oS0z # 02085 #
LZ0ESH | Ix LLNTS LHOZEE L1075 #
9zoss# | st 920244 GrOES H oS K
G088 | 9b SAZSH# SPOTS & S10gS#
YZ0iSH | OF PL02S B PrOZS# PLOZS #
CTOESH | bl Co025# CrOZSH £IOZS B
ZZogcy | or FALIYAY ZhOES 8 N_cmmM
12085 % | 62 TS # 1h02s 11025
ozoes® | &1 020254 0v0ZS 01088 m
LT05GH | PP 19075 1 LT0TS # M %M .
ginEs# | 83 9005 # 98025 ¢
clops# | 21 $002G 4 cgozsy | 2l o-—rt SOOZG #
PIOESH | £b YOOZS veozs# | €F o—— Eamw #
groEs# | L2 £9025 # cpozcdt | £2 o—t LO0ES
2loesd 1 U 29025 ¢ ce0esE | 11 —t AL T
110es# | 2k 19025 % 1g0zs8 | 2v o 10025 #
p1oes# | 92 19025 # ogozes | 92 o o—4 Q002 # ¢
TN ] ON i
ON D/1 | ione "ON O/ oN O/ Jioew ON /1|1
BOLJINNOD NOT HOLOINNGI N3T HOLIINNOD NDI HOLOINNG NOI
AP+
ATED

Y Y Y Y
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9.10 SIGNAL CABLES

9.10.1

LIST OF CABLES

Cables are listed in Table 9.7. Usually cables are to be prepared by the users, but the
YASKAWA can provide them if desired. Shown in Fig. 9.1 are the connections between
units with standard configuration and alsc cable names.

Table 3.7 List of Cables

Cable

Symbol Application Connector Cable Type | Cable Specifications Supplied by Yaskaws
dn Communication | MRP-20F/MR-20L |KQVV-8W
cable AP x AWG26 L Type JEFMC L
c X \ I [ -W010 Sm
onirol panel+— [| ) ——F | |M -Wi11 10
Motion module S-ONG 3eH 0 T
: W12 15m
(D |[Communication| MRP-20F/MR-20L [KQVV.SW
cable DB-25P/DB-C2-JG |3P x AWG26
Tel
Type
Personal | | JEFMC-W020
compuier<» =]
Motion module/ M-JCN, M-BCN
Micre PC or P-3CN
module
ab TG, PG sighal {MRP-20F/MR-20L |[KQVV-3B
LOP 0.2 L Type JEFMC L
Axis module—- Packaged 1 -Wi70 10m
Servomator shield D=' —_— W07 15m
A2CN w072 25 m
¢]>] FA bus signal |3421.65205B 20-core
FRC2-A020-10  |Flat cable Hoa 10w 0o Ve
Rack-mounted |FRC2-AA20-10 | [ ]
type B
TYPE JEFMC-WiB4
(For 1- to 4-axis)
Jin FA bus signal |MRP.20F/MR-20L |[KQVV-5B
10P =Q .2 224 mm
Micro PC Packaged Type
Motion module P-4CN M-_4CN
gip  |1/0 signal MRP-20F/MR-20L [KQV V-SB
10P %0.2 L Type JEFMC L
Motion madule Packaged ! l -w110 Im
«—Machine side shield O —— W11 2%m
[/0 M-5CN -Wii12 Sm
dp  [1/0 signal MRP.50F/MR-50L |[KQVV-SB
S0C = 0.2
Motion module
-—-OMachine sitde . L Type JEFMC L
v ~ | “W120 Tm
Micro PC = -Wi21 2m
mogdule— -Gt or -W122 5m
Machine side
expansion
/0
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Table 9.7 List af Cables

SESr?tLZI Application Connector Cable Type Cable Specifications Supplied by Yaskawa
Jm» [1/0 signal MRP-50F/MR-50L |KQV V.SB
50C x 0.2
Motion module
« Machine side : L Type JEFMC L
1/0 i -W130 Im
' {DCN_=| ——n W13l 2m
Micro PC 'IgII-ECN or W32 Sm
module+~—
Machine side
sxpansion /0
Ji» |Aac/bC MRP-20F/MR-20L |KQVV-§B
Servopack L0P % 0.2 L Type JEFMG L
Packaged | W40 05m
Axis module«— shield [ng Widil Lm
AC/DC A3ON -W142 3m
Servopack
@ AC Servo PG MRP-20F/MRE-20L |KQV V.SB
signal 4P x AWG26 L Type JEFMC L
Packaged -W 150 05 m
Axis module~— shield [% w151 1
——r - m
AC Servopack AZCN “W152 am
JiB AC Servo, 12V {MRP-20F/MR-20L |Coembined
PG signal Signal cable Ly Type JEFMC L
;thl.z l | -W160 10m
Axis module— ackaged D — W61 15m
DC Servomotor shield | azeon W16z % m

9.10.2 CABLE SPECIFICATIONS

Signal lines of Motionpack-110 should be connected with MR connectors. Cables should be
" selected in accordance with Tables 9.8 and 9.9 Twisted cable should he KQVV-5B 10P x
0.2 mm?* (or 3P x AWG26) shown in Table 9.10,

Table 9.8 Cables

MRP-50F/MR-50F * MAP-20F/MR-20F.

Type Crimp type/solder type - Ctimp type/solder type
No. of Cores 50 cores 20 cores
Applicable Wire AWG #24-28 AWG #24. 828

Cutter Diameter 16 mm dia max 10 men dia max

Plastic multicoré control cable

{ (Examgple)
KQvvaeC xo.2
(0.2 mm?, 20 cores}

{Example)
KQVVS50CX02 "
(0.2 mm?, 50 cores}

Recommended manufactured by Fujikura L4, | manufaciured by Fujikura L.
Cable Cores: 0.2 mm? tin-plated soft copper standard .
wires, 16/0.12 {cores/mm)
Insulating material; Bridged vinyl
Thickness: 0.3 mm
Funished outer dia; 1.1 mm
Table 9.9 Dirmensions of Cores
AWG Sectional Area gf ' 'Stan_da_n;l_ Outer Dia of
Cenductor mm vinyl Insulation mm
$24 o ' . L5~ Réc:émme_nded
#26 : 013 13 N
%28 0.08 ' 12 203

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9.10.2 CABLE SPECIFICATIONS (Cont’d)

Table 9.10 Twisted Cables

| Unit Specifications
Tem Ll
KQvv-SB
No. of Palrs Pair 10
Material - — Tin-plated soft copper stranded wires
Nominal Sectional Area mm 0.2
Conductor - - -
Configuralion Numbers/mm 16/0.12
QOuter Diameter mm 0.55
- Material - Brideed rinyt
Insulation
Thickness mm 0.3
Circuit Configuration - Paired strands with pitch of 18, 22, 25, 32
Holding — Wound with paper tape
Shielding - Tin-plated soft copper wire braid
Material and Color — Vinyl, black
Sheath
Thickness mm 12
Approx Finished Quter Dia mm 100
Approx Weight kg km 130

8.10.3 CONNECTOR

Type Symbal A B C D

9.10.3.1 External Dimensions 1n mm
|
|
|
|
|

© MR-20L | 303 | 449 | 398 | ¥7
MR-50L 67.9 735 448 18
Symbaol Name
rc @ [ Connector cover
3 D | Cable clamps
@ | Connector clamp spring

@ | Connector clamp screw

A ® % | Connector (MRP-5F MR-2)

* MRF-;:: Crimp type, MR-:.:: Solder type.

Note:
1. Manufacturer: Honda Tsushin Kogyo Ce,
2. Applicable cable outer dia:
MR-20L—10mm dia max
MR-50L~16mm diz max
i 3. Special tools are necessary {or crimp type.

Fig. 9.25 External.Dimensions of Connector in mm

204
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9.10.3.2 Terminal Number and Dimensions in mm

9.1

b b oo 17w 2
2.5
l
I
PN N O W N T, T O N O N . R W W §
= A_\ ¥ oY "‘:1.}’ W Y |-?"||‘"|-_:";C_P|:p |."-‘:\|-?"'l'.:"'1y
- O . . W O 2 . W Fa A | A 50 COR
S 0 2 P O B P P P D MO &s
o NN P W W W O W W, W Y W W,
'l'y:i-'v r“' ﬁ""v“y !;pluvu‘PPP l}’ l;‘J I.:uv lnv ¥ biv l-]v.dv
L ]
2.5
L8 H 1L =33E
6.1 ipxnm)ty
e
1{ *
—h b
¢ M 20 CORES
b o [ Elmip k]
T s W L TN
L PRind [N g Y

Note: Figures above are viewed from wiring side of the connector.

R g

2.6 X0 fa0)

Fig. 3.26 Connector Termina! Number and Dimensions in mm

9.11 WIRING PRECAUTIONS

PREVENTION OF INTERFERENCE BETWEEN WIRES

In the Motionpack-110 system, various cables with differeni power levels and signal speeds
are located in proximity, such as wires for main circuit of motor and wires for PG signals.

If a cable for applying a large current, such as main circuit for motor, is located near high

speed signal lines for PG or bus signals, noise might be induced in the signal lines,
resulting in an erroneous cperation.

It is important to prevent interference between wires., Wiring can be roughly divided

into three kinds as shown 1n Table 9.11.

Teble 9.11

Classification of Wiring

Clessification

Category |

Category T

. Ceategory I

Contents Wires carrying latge cur- | Wires which may be advérse-| Wires for digital or analog
rents or high speed signals |1y affected by noise induction |signals which are relatively
which may induce naise in from other wires. ’ stable _
other wires. ) _

Applicable - Wiring between Servopack | - Wiring belween PG, TG 170 sig'nal, qip,q1r.d12.

Wiring and motor. and axis modu]e a :

» Wiring between Servopack
and input wires of AC
power supply.

« Wiring for regenerative
resistance units.

BB o
iring between ervopack

and axis modules,
» Wiring between CRT

control station ancl mol.lon ]

module,

Wiring between personal
computer and motion
module,

Wiring between motlon'
meodule and exis module,

. Wir.ing between micro PC
moduie and molion
meodule, | :
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9.11.1 PREVENTION OF INTERFERENCE BETWEEN WIRES (Cont'q)

Be sure that wires in different categories are not located close to each other, For
calegory [l wires, the following precautions must be taken.

+ They should not be laid in parallel to or close to the wires of categary I .
» They should not be laid near parts or units which generate noise. They should not be
laid in parallel to the wires for these parts or units.

9.11.2 INSERTION OF SURGE SUPPRESSORS INTO COILS
Be sure to connect the surge suppressors to the coils of relays, contactors and solenocids.

Examples of suppressors:
» For 200 VAC: Surge Suppressor CR50500 {Okaya Denki Co.)
» For 100 VAC: Surge Suppressor AU1201 (Okaya Denki Co.)
« For 24 VDC: Diode 152462 (Toshiba)

9.11.3 USE OF INSULATING TRANSFORMERS AND LINE FILTERS

. Be sure to connect insulating transformers and line filters to control power supply lines. In
this case, the following precautions should be taken.

+ Separate the primary side or the secondary side of insulating transformer or line filter,

+ Ground the insulating transformer or line filter using a large diameter wire running the
shortest possible distance.

» Make wiring as short as possible to the input terminals of insulating transformer or
line filter to prevent noise induction.

9.11.4 GROUNDING METHOD

One-point grounding (100 or less) should be made using wires larger than 2 mm?_ If the
servomotor is to be insulated from machine, be sure to ground the motor. Fig. 9.27 shows
the grounding method. Connect a single line from each unit or module to the grounding
paint of the control panel, and then make one-point grounding (100 or less) from there.

De CAT coL TICRO  MoTion  AXiS MODULE Servopack
! POWER g§TATION MODULE MODULE -
\ Fi F( FG FGC FC, FG E E
L)
|
' = 100QOR LESS

Fig. 9.27 Grounding Method
206
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9.11.5 POWER SUPPLY OF 5 VDC

To prevent a voltage drop due to common impedance, wiring for 5 VDC power supply for
motion modules or axis modules should be carefully made, and large diameter wires

(larger than 2 mm?®} should be used.
POWER
SUPPLY MICRO PC MOTION  AXIS AXIS AXIS AXIS
MODULE MODULE  MODULE MODULE MODULE  MODULE
sy v K ) S o J) p tL 3 (l l Y (8) Correct
POWER
SUPPLY MICRO PC MOTION  AXIS AXIS AXiS AX1S
MODULE MODULE  MODULE MODULE  MODULE  MODULE
c)/_ R t/" N \/ \ \/ N }/ \
+5¥ ooV % 2 2 2 L ' {b) Poor

Fig. 9.28 Wiring Msathod of Power Supply
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10. SETTINGS AND INDICATIONS FOR MODULES

10.1 MOTION MODULE SYSTEM SETTING

When the motion module control systemn is used by changing the normal on-line maode to
off-line mode, the system switch (25W) is set, e.g., in micro PC module 1/0 allocations.

Fig. 10.1 shows the system operation contents according to the “2SW” setup value.
To use the normal on-line system, be sure to set the switch to “0” position,

The switch is preset to “0” at the factory before shipping. Do not set the switeh to
any position other than “0” and “9”.

2SW Setting System Operation Contents
07 On-line (during normal use of system}
g Off-line {only in micro PC medule
170 allocation)

Fig. 10.1 Motion Module System Setting

Set the system with a screwdriver, through the square hole of 23W on the motion
module, as shown in Fig. 10.1.

10.2 INDICATIONS FOR MOTION MODULES
10.2.1 INDICATIONS OF INPUT SIGNAL MONITOR

These indications are used to check whether the input signals are normally entering into the
input connectors (1CN, 2CN, 5CN) of motion module. There are eight indicator lamps, but
the input signals at 64 points can be checked since the lamps are combined with the indi-
cation changeover switch (1SW). Lamps are lit when the input signals are on and turned
off when input signals are off. Fig. 10.3 shows the checking method of input signal, and
Table 10.1 gives the list of indications and input signals.

INDICATIONS OF
INPUT SIGNAL
MONITOR

INDICATIONS
CHANGE-OVER
SWICTH (18W)

STATUS
INDICATIONS

Fig.10.2 Indications of Mation Module Fig.10.3 Checking of Input Signal
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Table 10.1 List of Indications and Input Signals

Idicator | py 7 D6 DS D¢ D Do
JCN-36 | 1ICN-20 | 1CN- 4 | ICN-35 | LjACN-34 4 ICN- 2
0 #30007 | $#30006 | #30005 | #30004 | 4 | #300 001 | $30000
(EDITY | (MEM) | (DNQ) — (STEP) |[HANDLE)| 006) [ (RAPID)

#30016 | ¥30015 | #30014 | #30013 | #30012 | #30011 | #30010

ACN-23 | ICN- 7 | IGN38 L ICN-22 | ICN: € | 1CN-37 [ 3CN-21 | 1CN- 5
1 #30017

®ovy) | ®movay) | rovy | ovie | cove) | ovey | covey | ovi)
ICN-10 | ICN-4L | 1CN-25 | ICN- ¢ | 1CN-40 | 1CN-24 | I1CN- 8 | 1CN-39

2 #30027 | #30026 | #30025

#30024 | #30023 | #30022 | #30021 | #30020

©STP | RNy | RNy | eMEMY | govey | sovay | govey | govi

3 #30037 | #30036 | #30035 | #30034 | #30033 | #3032 | #30031 ] #0030
(TBXON)Y|  {(—JZ} (—JY) (—JX) — (+)Z) {+JY} {+JX)
JACN-31 | ICN-15 | 1CN-46 | ACN-30 | ICN-14 | 1CN-45 | 1CN-29 | ICN-13

4 $30047 | #30046 | $30045 | $30044 | $30043 | $30042 | #30041 | $30040

{GR2}- {GR1} (MP2) (MP1) {HZ)} (HY) (HX)
1c8-50 [ 1ow-18 | 1cN-49 [icn-17 | 1cN-48 | acw-az Ticw-1s [ ion47

5 $#30057 | #30056 | #30055 | #30054 | #30053 | #30052 | #30051 | #30050

(ESP 1 MLK) | (FIN) | ZRM) | (NEG) | (ACR) | ERY | (SBK)
2CN-36 | 2CN-20 | 2CN- 9 | 2cN-35 | 20N-19 | 20N- 3 | 20N-34 | 2¢N- 2

6 #30067 | 430066 | #0065 | ¥30064 | #30063 | #30062 | #30061 | #30060_

wiagy | w24y | oWz | w2y [ owisy | w4y | (wWigy | (Wil

Note:
1. Each pin number, I/0 address and allocated signal
name is described in the place shown below:

- CONNECTOR PIN NUMBER
“l-1/0 ADDRESS
~ ALLOCATED SIGNAL NAME

2. Signal names indicate these in standard [/0 allocation.

10.2.2 STATUS INDICATIONS

Kinds of status indications are alarm , Servo on , motion ready ,
transmission and battery alarm . Six green lamps are turned on during
normal status. See Fig. 10.4 and Table 10.2.

Table 10.2 Status Indications

Signal Name Lamp OM Lamp QOFF
MAL
(Alarm) @® Alarm MNormal
SVN
(Servo on) @ Operation No-operation ML |© ©| BaL
D svn | © © 1
(Motion Controller Ready] o Orperation No-operation MRD | ©1 =
SEN . ] sEN D ©)
(Transmission) @ Qvperation No-operation
BAL
(Baltery Alarm) ® Alamm Normal
MCRD o . .
{Mation Controller Ready) (] peration No-operation
Mote ® . Red lamp
1.1 and 2 are sparc lamps. © : Green lamp
2. 3 means motion controller ready (MCRD).
Fig.10.4 Status Indications
211
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10.3 AXIS MODULE ADDRESSING (AXIS SETTING)

Data is transferred between the motion and axis modules on the FA bus. The axis module
addresses on the bus must be defined to identify the axis module signals for each axis.

For the axis module, axis designation, that is, addressing is made by setting the
axis a selection switch (18W). Fig. 10.5 shows the relationship between the axis names and
axis selection switch (1SW) setting. Do not set the switch to any position other than“1” to
(l4 ” )

Axis Designation 1SW Setting
Axis Module X-Axis N
Axis Module Y-Axis 2"
Axis Module Z-Axis 3"
Axis Medule S—Axis KN

Fig. 10.5 Axis Madule Addressing

When adjusting the axis selection swiich (1SW), there are two approaches, as shown
in Fig. 10.6: One is from the front of the module using a minus serew driver and the other
is from the side using a plus screw driver.

Mo tonpoacd®?
SEFMAC: B0yl

- Fig. 10.6 Axis Setting
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10.4 INDICATIONS FOR AXIS MODULES

RUN| and | ALM | indications are provided for axis modules (refer to Fig. 10.7).
RUN | indicates the normal operation of axis modules and normal data transmission

between motion modules and axis modules. When a servo alarm condition occurs, the

red lamp of is turned on. Normally only the green lamp of | RUN E lights up.

Table 10.3  Indications of RUN and ALM

Lamp ON Lamp OFF
RéJ)N Normal Error
RLIN, ALM
ALM Servo on
® Ser;toa?dzrm sta;tus INDICATIONS
586-254

Fig. 10.7 indications of Axis Module

10.5 MICRO PC MODULE ADDRESSING

Data is transferred between the motion and micro PC modules via the FA bus. The micro
PC module address on the bus must be defined to identify the micro PC module signals.

For the micro PC module, addressing 1s made by setiing the address selection
switch (2SW) to the “5" position. Do not set the switch to any position other than “5”.

Address Designation 23W Setting
Micro PC Medule “57
bEB-31 2
MOTION MODULE
MICRO PC MODULE
Fig. 10.8 Micro PC Module Addressing 213
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10.6 MICRO PC MODULE ADDRESSING (Cont’'d)

Set the address with a minus screw driver through the square hole of 28W on the
micro PC module, as shown in Fig. 10,9,

]
[ ]
@
a
\
u
I
ri
w
W

o
I~
. ir
x
B~
s
-
OE
2
)
-
H]
o)

10.6 INDICATIONS FOR MICRO PC MODULES
10.6.1 INDICATIONS OF INPUT SIGNAL MONITOR

These indications are used to check whether the input signals are normally entering into the
input connectors (1CN, 2CN, 5CN} of micro PC module. There are eight indicator lamps,
but the I/0 signals on machine side can be checked since the lamps are combined with the
indication changeover switch (1SW). Lamps are lit when the input signals are on and turned
off when input signals are off. Fig. 10.10 shows the checking method of input signal, and
Table 10.4 gives the list of indications and input signals.

INDICATIONS OF
INPUT SIGNAL
MONITOR

INDICATION
CHANGE-OVER
SWITCH (15W)

STATUS
INDICATION

Fig. 10.10 Indications of Micro PC Module
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Fig. 10,11 Checking of Input Signal

Table 10.4 List of Indications and Input Signals

15W Selection No——Indisskr | D 7 D6 D4 D3 D2 D1 Do
JCK-36 1 1CN-20 | 1CN- 4 | 1CN-35
0 F52007 | $52006 | #52004 |
I

ICN-23 | 1CN- 7 [ 1CN-38 | ICN-22 | 1CN- 6 | ICN-37 | 1CN-21 | 1CN- §

! #52017 | #32016 | #52015 | #52014 | $32013 | ¥52012 | ¥52011 | $52010

ICN-10 | 1CN-41 | 1CN-25 | ICN- 9 | 1CN-40 | 1CN-24 | 1CN- 8 | 1CN-39

e | #5207 }_;;_5_2_9-_2_‘@_“52025 #52024 | £52023 | £52022 | #52021 | ¥52020

ICN-44 | 1CN-28 | TCN-12 | TCN-43 | SCN-27 | 1CN-11 | 1CN-42 [ 1CN-26

3 #52037 | #52036 | $52035 | £52034 | $52033 | £52032 | ¥52031 | £52030

1CN-29 | 1CN-13

4 #52041 | #52040
JCN-27
5
6 s5a061 | saoss | =ssing | ssaind
2CN-23 | 2CN- 7 | 20N-38 | acN-22 [ 2CN- 6 | 2CN-37 [ 2CN-21 | 2CN- 5
7 #352077 | #5207 | #5207 | #5207 | #52073 | #52072 | #52071 | #52070
IECN-IUJ EEN-:ﬂ ZCN-ZS 2CN-9 | ZCN- 40_ ZCN 24 2N]"!-§ )
8 #53007 | #53006 | #53005 | #530004 #53003 | #53002 | #53001 [ #5300
2CN-44 |2CN-28 [2CN-12 [ 2CN-43 | 2CN-27 | 20N-11 | 2CN-42 | 2CN-26
9 #53017 | #5306 | #5301 | #530014 #55013 | #53012 | #53011 | #53010
2CN-31 | 2CN-15 | 2CN-46 | 2CN-30 | 2CN-14 | 2CN-45 | 2CN-29 [ 2CN-13
A #53027 | #53026 | #53025 | #530024) #53023 | #53022 [ 953021 [ 453020
2CN 50 2CN 18 2(?_!‘_*1:}9 2CN-17 2CN-48 2CN=32 | 2CN-16 | 2CN-47
B #53037 #53036 1#53035 #530034 #53033 #‘53032 $#53031 { #53030

Note:

1. Each pin number, 1/0 address and allocated signal name is
described in the place shown below:

CONNECTOR PIN NUMBER

/0 ADDRESS

SIGNAL NAME

2. Signal names show those allocated by the customer. 215
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10.6.2 STATUS INDICATIONS

Micro PC module is provided with two status indication lamps, Fig. 10.12, Lamp

indicates the following status:

+ Correct data transmission between micro PC module and motion module,
« Under execution of the logic program of micro PC module.
If a transmission error occurs, lamp (red) lights. In normal ON status,

{green) is lii.

Table 10.5 Indications of RUN and ALM

Lamp ON Lamp OFF
RUN [Under execution
of data Lransmission Error
(Green) | n4 logic program
ALM :
t t
(Red) Ba Fery alarm Norma

216

RUN, ALM
INDICATIONS

586- 266

Fig.10.12 Stetus indications of Micro PC Module
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11. TEST RUN

11.1 TEST RUN METHQD

Outline of the test run method for the Moritonpack-110 is as shown in the flow chart of
Fig. 11.1. Contents of each item are explained below.

Check a wiring. l
’ Execuia a manual operabon
and

check 2 moving direction.
Tum on 4 power.

{ i

Check the woltage. Check a stroke limit.
Chack 1/0 signals, Check 3 retum-lo-relerance point.
Sat the parameters, - Check a memory operation.

Fig. 11.1 Flow Chart of Test Run Method

11.1.7 WIRING CHECK

Wiring check is very important and must be carefully made. If checking of some items 1s
overlooked during wiring check, abnormal operations may frequently occur in a late stage
of trial run adjustment. In this case, it is very time-consuming to locate the causes of the
abnormal operations. Complete wiring check is the basis of carrying out the trial run
adjustment smoothly. In the wiring check, it is necessary to confirm not only the proper
connections of circuits but also to check wiring route, size and kind of wires, presence and
polarity of surge suppressors, etc.

11.1.2 POWER-ON CHECK

When the wiring check is completed, the power to the system should be turned on. When the
power is turned on, the control power unit (5 VDC and 100VAC, power supply, of CRT
control station are simultaneously turned on} is first turned on and then the servo power
unit approximately two seconds later.

The power to the system should be turned on while carefully monitoring the system.
If the machine runs roughly or uncontrollably at the time of turn-on of servo power,
immediately turn off the power. The machine may run abnormally in the following cases
and the wiring must be rechecked.
+ Motor connections are reversed.
« Tachometer-generator connections are reversed.
» A-phase and B-phase of PG connections are reversed.
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If there are no abnormal conditions (the machine 13 stationary) afler turning on the
servo power unit, the connections of motor, tachometer-generator and PG are considered to
be correct. Display of the CRT control station is as follows after turning the power on.

Darea Nagead

YASKAWA

MOTIONPRCK-1108

585-204

Fig. 11.2 Display of CRT Control Station after Turning the Power on

11.1.3 VOLTAGE CHECK

After tuning on the power for the system, make sure that the voltage is normal at the follow-

ing points. ’

(1) Power supply voltage: 200/220VAC £10% or 100/110 VAC+10%

{2) Control power supply voltage: 100 VACZX10%, 5 VDCx3%, 24 VDC+10%

(3) PG voltage: 5 VDC 5% or 12 VDCE5%

(4) Servo power supply voltage: Varies depending on the model of Servopack. Refer to
technical sheets for Servopack.

11.1.4 INPUT SIGNAL CHECK

Check whether normal input signals are present at the
input connectors (1CN, 2CN) of the motion module.

This checking can be made by one of the following | Turn on ihe pawer. |
methods. !
l Set to edit mode. J
(1) Check by input signal monitor lamps of motion ot Miaqmis‘disom -
module. Refer to Par. 10.2 “INDICATION the CRT controt station (depress
FOR MOTION MODULES”, OGN key)
(2) Check on the CRT of control station. '

See Fig. 11.3.

Does display change to “1” or ' ™\ NO 1 1
when input signal is

turned ON or OFF ?

Check ana
répair the
relevant ingul
signal gircuit.

M

End of Input Signal Check

Fig. 11.3 Checking of Input Signals 219
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11.1.6 INPUT/QUTPUT DIAGNOSIS NUMBER LIST

D7 D6 D5 D4 b3 D2 DI Do
Indication ¢ 0 0 0O 1 1 1 1

T—Open Contact T—Clased Contact
D

(1) Control Fixed 1/0 of Motion Module

: 2 D7 05 05 D4 (%) D2
;TSLJ;L Adg:?n; * EOiT ] MEM ONC MO [ STER | HANOLE | JOG 1 RAPID |
_..‘ Edit Mamory DNC MDI Step Operation  Manual Jog Aapid Faed
¢ Cperation  Operation Operation Operalion Operation  Operation
#4001 | ROV3 I ROV2 N ROV | ov18 | ov8 I v ] ov? ] oV |
g?'?:i::?mcet ' gav::::: = E;:‘r,:ide(ﬂ Steps}) g:?nde {3 Steps)
#a002 | | | | [ sove [ sova sovz [ sovt |
| : Jog
| Feedrate Selection
sa003| - | | [ | | +2 +ov +..l)(_]
+2- Auiy +¥-pxiz =+ X-Azis
oot | | | | [ o~ | - [ -ox |
—Z-Axis —¥-Aaig —X-AuiS
w4005 | i | | I | e [ o | w |
Selaction ol
kanval Operation Asiz
moosl x | ] MP2 | MP1 I zan | SKIP | G | e |
Slep M?mtinlier ngm"ér"éﬁ& Skip Step Start
2007 | ZPRT [ wmx | asso ewv | nE6 | AcrR | pmEm | osex |
Frotect Machine  Absolute  External Offset Axis Alarm Fesilion Single
: Lotk Fef. Point Data Sign= Omigsion  Clear Memory Block
Mml - [ SK7 | 5KG I SKS ] SK4 | $K3 | SK2 | 5K1_[
Optional '
Block Skip
| a00s [ IEEEE | | sste | FAn | Ran |
g:lae::tiun Step ;zrnward ?Izv:(se
oo mm [ o |1 Town [ [ [ wer ]
. M, §, T, Completed Reset g;;.u;‘r;; Tau,
gaom| ey | en [ E2 | en | e | e | e [ en |
Externat Offset Data BCD Input
sz g3 | P | B2 ] Fn | M | e [ e [ ea |
E xternal Offse; Data BCD Input
paa) ges | eea | €62 | E61 | €58 [ et 1 e [ Eem |
E xternal Offset‘ Cala BCO Input
sava| E88 | €84 | e | Em | e | e | e | En |
External GlrsetTData BCD Input
24015 ’7 l E ESP | ER [ “BATALM | SYALM ] [ SVOK |
External Fault Servo Aeady
Completed
#4016| w28 I W24 | w22 | w1 | WI1E | wid | wtz I wii !
Program Mo
BCD Input
‘ saonr | l l l l l l i
|
220
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04

CONTROL Add 07 ul-] D5 03 oz D1 0o
res!
OUTPUT 4500 M30 | M2 | MOO l DEN l oP | SPL 5TL |
SIGNAL Program End, End ol Program Posillomng  Program Temporary Cycle Slan
Head Wailing Program Stop Gompleted  Crperalion Stop
#a501 | I l SVON | MCAO | ! RST L ALM |
Mghion
Conloller External Rezat Alarm
Ready
s [ [T s T w]
T Symbal S Symbol "M Symbol
Reading Reading Reading
#4503 r | | I | 2Pz | 2PV ZPX |
Z2-Axis Refer-  Y-huxis Aeler-  X-Awos Refer.
. ence Painl ence Paint gnce Poinl
Fasos | | | I I l |
#4505 r M2 | w24 | 22 ‘ Mz i " l M4 | M1z [ M1 |
M-BCD Code Oulput {0-99)
84506 r 108 1 T2a \ T2 | 21 ‘ B {1 ‘ Ti4 ] iz \ T !
T-BGD Gogde Culput {0-949)
:450?( A28 | A28 1 A22 | Py | A | A | A12 \ A1 |
Alarm Code {Hexa. )
#4508 r s28 [ sa4 | 522 ‘ s21 l s18 L 514 E 12 l_ s11

NOTE

Signal name with a bar “-"
description {e.x. SYON) connot be used for internal processing.
When key is depressed, the display of 10 lines at a time 1s made starting {rom

#4000, PAGE
or key.

For changing a page of the display screen, depress the
PaGE . . . .
When the Il or lk key is depressed, the screen is shifted in the following order.
P&OE]

(e.x. STP) shows a reverse signal. The signal without

585-222 545-223

Example: -«
» If the start signal (STR) 1s turned on, “D,” of #4006 becomes “1",

If it is turned off, “D," becomes "07 ,
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If set to memory operation mode (MEM), “D," of #4000 becomes “17,
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11.1.5 INPUT/OUTPUT DIAGNOSIS NUMBER LIST {(Cont’d)

222

{2} General/Special [/0 of Motion Module
Indication in [__| shows connector pin No. Signal name will be specified at 1/0

allocation.

b6

DS

D4

D3

D2 Di

2R

INPUT Address
SIGNAL

7
#3000[ 1cn-s [ 1cN—20[1cH-4 [1en-ss[aen-9]1en-3]rcv-ulicu-2z|

mmﬂlcu-n|ncu—7||cn—£||cuw&]|cn-s|1cn—ﬁ||cn-m]1cu—s|

ﬁwm[Lcn~w|;cn—n[;cn—$|1cu—9[1cn—w|1cu—a{1cu—s|lcu—ml

swm|:cu—u[lcu—ml:cn—m|1cu—ﬁ|lcu—w||cn—n||cu—u|1cn—mj

#3004 [ 1cn-n [1on-s | sen—4sf1cu-3]1cn-ta]icn-a5] 1cN=-] 1cN-13]

#wm!1cu—m|1cu-m|1cn~w|1cu—u|lcu-w|1cu—ﬁllcu—w|1cnww|

#mm[2cu—mlzcu»m|2cu-4lzcu—ﬁ|2cn—w|zcn—3|zcu—y|zcu—z]

w307 [ zen-2 | 2eN-7 | zcn-38| ecn-2z]2cn—6 ] zen-3| 2cn-a | 2¢N-5 |

#3008 |

[ |5cu—s|5cu—s|5cn—4|5cu-3|5cu-z|5cu—1|

#3009 |

OUTPUT #3500| 2C0N-10 | 2c~-41.| 2cn-25| 2CH-9 I ZCN-m—[ 2(3N—-2-I| 2CN-8 | 2CN-39|

SIGNAL

nﬁm|zcn-«kzcu—mlzcn—u]zcn—a|zcn—n|zcu«n|2cu~w|zcn—m|

uﬁw|2cu—u|2cn-w|zcu-m|2cu—w]2cu—uTch-ﬁ|zcu-m|zcu—w|

:mmf?cu—m|zcu—m]zcu—n|zcn—n]zcu—m|zcu—&[zcu~w|zcu—u|

#3504 |

l

['scu-1l 5CH-17 |

lscN-u|

w3508 | ]

ssos|

#3507 |

#3508 | |

#3508
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(3) Control 1/0 of Micro PC Module
Signal name will he specified at [/0Q allocation.

et Ml T T T T ] S R I
Y I W I S N S S
S I N N S NS E m— —
o [T T T T T 1
o T 1 [ T 1 T
e I N S S S S |
I S A R N A B S
PN S S S N R N N
o 1T [ [T 1 T ]
] I I RS N R N R S
aurest s [ [ T[] ]

) I I [ S RS I S N
#sie| | | | | [ 1 1
oo 1 T [ T T T T ]
ool T T T T T T ]
w1 [ ] [ T [ 1
N I N N N S S R
wo T T T T T ]
TR I P A N N S R N

#5109 | | | I I | | | 223
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11.1.6 INPUT/ QUTPUT DIAGNGSIS NUMBER LIST (Cont'd)

{4) Communication I/0 of Motion Module
Signal name will be specified at 170 allocation.

D7 Dé§ D5 D4 D3 D2z D1 Do

|
- I W N N N N B
| wo ] 11 T [T 1 ]
w1 1T T 1 [ T ]
w1 T [ 1 T T 1 ]
s [ T T T T 1T T ]
wo T T T T T ]
wo T T T T T ]
] SN W O R N —
O I I N N S N N R
O W S Y A S —
cronaL 60| | I ] | |
s [ ] 1T 1 | | B
) DR B A N SR R B
ol [ [ T 1 [T T ]
% I I N NS S N N N
T | | | | | [
9 S I I N RN N A
a1 T T 1T 1 T T ]
|

wesos | | L | | | [ |

224 o5 I I | | | | [ ]
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11.1.6 SETTING PARAMETERS

Parameters are important data for teaching the system specifications to the controller.
Therefore, the parameters must be set before operation. Also, if parameters are not set

or their values are incorrect, the system cannot operate normally. The setting of parameters
can be made on the CRT Control Station or on the personal computer. Figs. 11.4 and

11.5 show the flow chart of the setting procedure for parameters.

11.1.6.1. For Setting Parameters on the CRT Control Station

Turn power on.

Set to edit mode.

Depresé the .k_eyj

{#1100 or more) | _ ' (41000 to £1008)
Enter parameter numbers. |7 . Deprass.the kev.

—— Depress the @ key. ’ - Move the cursor. . ( ""’

Key in the parameter value to

be sel and depress the key. ) For #1000 to #1008, depress

: the[WR]key if “17is nesded
and depress the key again
if 0" is needed.

NO NO

Is the parameter last one?
\‘{/

Prameter Writing Complated.

!

Turn power off.

I

Turn power an,

-

Completion of parameter Settig

Fig. 11.4 Perameter Setting Procadure using CAT Control Station
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11.1.6.2 For Setting Parameters on the Personal Computer

For setting parameters on the personal computer, there are two methods: setting the param-
eters one by one; and batch transferring and setting by file.

Check the STAT of the personal computer as follows:

+ Personal computer — motion module: “8E81X8”"

s Personal computer ~ CRT control station — motion module: “8E71XS8”

(1) Setting Parameters One by One

Tum on ihe power of parsonal computer,

:

Set 1o “TELCOM™ mode.

Depress the key.

Key in the parameler numbar and parameter values.

FMIDO@ @
Fl & I @@ m g @

]

‘ Completion of Parametar Writing )

Turn power off.

!

Turn-power on,

C Completion ol Parametar Satling )

Fig. 11.6 Parameter Setting Procedure using Personal Computer

(2) Batch Transferring and Setting by File

Refer to Par. 8.3.4 “INPUT OF PARAMETERS FROM PERSONAL COMPUTER".
Parameter numbers begin from #1000. Parameter values are tentatively set at the
time of shipping so be sure to set the parameters at the time of trial run.
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11.1.7 MANUAL OPERATION AND CONFIRMATION OF MOVING DIRECTION

Operate the system manually and confirm the operation.
Procedure of Manual Operation (Jog Operation) -

Sel to the jog operalion moda,

1

Set the jog feedrate to low speed(L}.
(JOVI signal ON, JOVZ signal QFF )
JOV4 signal OFF, JOVE signal OFF

]

Perform the jog operation, For examaole,
turn DX ° signal on the ¢ese of
+X-axis direction._

Confirm hiat X-axis can move.

!

Confirm the operalion in {+) and {—)
directions for each auis and all axeas.

%
Connecl motor lachomeler-
Does system move in + direction NO generaior and oplical encoder
oy 4+ signal for each anis 7 inr tor anis moving in

reverse dirgction,

Contirm thet jog fsedrate changes.

Is spaed changs possible ?
Hag tha predaterminad spoaed
been obtained 7

Recheck and afler the
saiting of parameiers.

Confirm the operation of stroke
" limit switch. See Par 11,1.8.

( . Confirmation o Jog Operation Completed. }

*To achieve reverse running of the motor, reverse the jollow-
ing connecttons: .
* Motor terminals A and B
« TG terminals & and &
» Terminals for phases A and B of optical encoder

Fig. 11.8 Procedure of Mam;a'l Dpearation {Jog Opersation)
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11.1.8 CONFIRMATION OF STROKE LIMIT

Stroke limit should be confirmed at low speed in jog operation.

Set 10 low speed feed in jog tperalion mode.

Release the paramaters of soft limit check.
(#1402:X axis, #IBDZ: Y axis, #1802:7 axis)

Maove the system in (+) direction and operate the
over travel limi switch ip [+}direction.

Confirm thal the syslewn can stopped by dynamic brake.

Depress the key.

Condirm that the syslem cannot move any lurdber in [+)
dirgction,

Gan system move in {—|
direction by [—) diraclion command
{puflbach operation) ?

YES

Ferform the same check for {(—) direction.

Confirm the siroke limit

Parorm sofl limit check and sel parameters again.

Chetk and rearrange
the wiring.

Fig. 11.7 Confirmation of Stroke Limit

228
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11.1.9 CONFIRMATION OF RETURN-TO-REFERENCE POINT OPERATION

For the return-to-reference point, confirm the operation by using a temporary reference.
Then perform the adjustment. For the adjusting method, refer to Par. 11.2.1
“"ADJUSTMENT -OF REFERENCE POINT ” |

Temporarilty sél daceleration LS. I

!

Tura power cn.

!

Set 1o jog aperation or rapid leed operation. I

{

[ Tumn on ihe retum-ta-reference signal (ZRN), |

!

Perform the return-to- reterence operation
For example, turn on “=JX "signal in the
case of w-axis [ —)direction,

Does each axis
maove in the direction of
ralerence point ?

YES Agexamineg and alieri! necessary the
seiting of the Tollowing paramaiers:
#3403 (X-axis), £ 16{: (Y-anis) and
F1803 (2-anis).
1
Does system decelsrale o '
O " Overshoot (overruns and

approach spaad il decelerati
LS is applisg ?

than returas).

]

Wide the dog wictth o
dagelaration LS.

L .

YES

Confirm thal the decalaration to creep speed s possibla.

!

Confirm thal the system slops al the reference paint.

!

Pertorm the relurn-to-reference point operation 4 or §
times and condirm 1he pormal operation,

Contirmation of Return-te-Relerence Paint
Operalion Completed

Fig. 11.8 Confirmation of Return-to-Referance Point Operation
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11.1.10 CONFIRMATION OF MEMORY OPERATION

To check the memory operation, perform the single block.operation.

Store the progl in motion ie. Stop atter execuling the next biock,

Pertorm the setuin-lo-relersnce poinl operation. Is program complated 7

Sel to memory Oparation mode.

Upon completion of program,execule M30.

Set to singls biock. {Tum on “S8K" signal).
Turn ofl the single block and operate condinuously,

Designate the program number. -

Deasignate a program number and tum
on the stan signal,

Turn on the slar signal and axecuie the program.

Execute one block of program and stop.

Aun the program 1o Hg end.

" Tum on the start signal again. _
o : Comptetion ol Memory Operation

Fig. 11.8 Confirmation of Memory Oparation

, 230
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11.2 ADJUSTMENT METHOD

If fine adjustment 1s necessary after confirming the operation of the system in accordance
with Par. 11.1 “TEST RUN METHOD?”, the fine adjustment should be made as follows.

11.2.1 ADJUSTMENT OF REFERENCE POINT - T

Turn power on.

Partorm he relurn-1g-reterence point
aperalion.
t L3

The machine slopa al the Lamporanhy
get calerence poinl,

Measure Ihe difference LA betweasn the
temporary reference paint and the pre-
datermined reference pont.

15 A smaller than
dislance of movement of B o7 1wo
revelutions of motor?

Mahe adusiments until 1he
end ol he dog of O
ton LS comes near the B.

Intrease of decrease by value of A the parameters (3 1556ty
w-anis, 3175610 y-axis, and F 1956 dor 2-anis) of linal
digtance of return-to-referance polnt.

(Incré&ase whais tha tomporary refarence pointis behind
the predetermined reference poinl and decrease where itis
beyond the predatermined reference point,)

I

Perlorm the refurn-to-reference point

operation 4 of 5times ang confirm that
the system normally returns to the pre-
delarmingd reference point

t

Retesence Poinl Adjusiment
' Completed.

Fig. 11.10 Fine Adjustment of Reference Paint
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11.2.2 ADJUSTMENT OF POSITION LOOP GAIN (VALUE CF K, )

Perform a rough adjustment of position loop
gain by setiing parameters (#1474, #1674, #1874)

and fine adjustment by adjusting
potentiometer of Servopack. The adjustment
must be made by rapid feed operation.

Fig. 11.11

EPER-F o AL -

-
-
-3
o
»
b
w

BR3-175

Adjusting of Position Loop Gain

Set Ihe rapid teed override to H (high
speed] and repeat Ihe operation and stop.

Obsarve the npul signal wavetorm of the
tachometer-generator of Servopack.

W v v
1 I '
Gain: Low Gain: Oplimum Gain: Hhah
.| Tumihe potentiom- Tutn the potentiom-
efer of Sarvepack eloch- Adjustment nol required tete&uifewo?«a?k:?:-
wise 1o increase (he gan. ’:L go;:inmse 0 rgdu

Does gain
have gotimum

YES

YES

Does qain

wavelorm?

Increasé tha position Igop
gain parametar by ona.

- |

( End of Adjustment )

have oglimum
wavalorm?

Reduce the posilion lcop
gain parameter by one.

I

Fig. 11.12 Adjustment of Position Loop Gain
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12. APPLICATIONS

12,1 SELECTION OF SERVOMOTOR AND Servopack
12.1.1 CONFIRMATION OF MACHINE SPECIFICATIONS

To control machines, they must be designed based upen the full knowledge of the required
specifications of machines, taking into account the performance necessary for control,
workability, safety environment and other conditions. As basic items, the specifications
and dimensions of the target machine must be studied, examined and determined. As the
calculation data for the selection of servomotor and for the start and stop time, the follow-
ing items must be considered.

* Positioning speed: V [m/mm ]
« Weight of moving part: W [kg]
+ Coefficient of friction: u«
» Efficiency of machine: »
« Load GD? (converted to motor shaft): GD?, [kg » m?]
*+ Load torque (converted to motor shaft): T, [kg + m]
+ Duty cycle
Moreover, the following specifications are needed as positioning characteristics:
* Detecting resclution: £ ,{mm/pulse]
*» Stopping accuracy: = ¢ [mm/rev]
» Ball screw pitch: P{mm)]
+ Number of output pulses of PG: F,; {pulses/rev]

12.1.2 SELECTION OF SERVOMOTORS

When the machine configuration is as shown in Fig. 12.1, the motor power P required to
drive the moving part (table) at a constant speed is given by

WV

P= £1%0x 7

Also, acceleration torque T, required for accelerating in the acceleration time ¢ (s) is given
by

GD:, xN
T, :TL;{_M_ T, (kg o M) eveersesscorsineseeneenconsainane (2)

where, Ny is the number of revolutions of motor {rpm).

Then, a motor having the capacity satisfying equations (1) and (2) shoul tentatively

selected. Its type should be determined, and the acceleration torque T, including GI® of the
motor itself must be determined from the equation shown below.

_(GD* +GD%) xNu

T, 375 %t + T, [kg O] eeemerersreananes (3)
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When starting and stopping are repeated very frequently, the thermal capacity may
sometimes become insufficient due to acceleration and deceleration torque, so that effective
torque must be calculated to check the capacity. When the operation is made with a pattern
as shown in Fig. 12.2, the effective torque T, ,, required for the motor is given by

Tonee [Tiet +TEets+(Ta=Ti)e

[
Erthts+ bg + by [kgom] erveeriinnnarinane (4]

The rated torgue of the motor selected must be greater than T, ...

As seen 1n equation (3}, the motor selected must have a large starting forque and a
small value of GD? in order to reduce the acceleration time, That is, a motor with a large
power rating must be selected {power rating is obtained by dividing the equare value of the
rated torque of motor by motor inertia; servo performance becomes beiter as the power
rating increases). As reference, the load GD? (GD?,) can be calculated from the following
equations:

» GD? (GD3*;) for table

14
G.Dz:r = . 1MW (m)z Ekg - m?] e e EeaaEaateatmraLas et ke res e aes (5}
« GD?® (GD?,) for ball screw

GDtp = 1257 p LD,V sovvicmnsiiiiniiniin it e ()
where, p: Specific gravity of the material of ball screw[g/em?]
L: Length of ball screw [m]
D,: Diameter of hall screw [m]

» GD* (GID#:) of coupling ,
Sum of values of GD?* shown above is equal to the load GD*, That is,

GD*®,=GD*; +# GD*, + GD%

where, %; reduction ratio

GD® for coupling is often ignored but it must always be included in calculation.

MOVING PART {TABLE]

14
FEED SCREW
DRIVING MOTOR e

"

\ :
i
L; o %ﬂbi W

DETECTOR
{TG+PC)

Fig. 12.1 Machine Configuration
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12.1.2 SELECTION OF SERVOMOTORS (Cont'd)

MGTOR,
ﬁ:ﬁo N ACCEL DECEL
L~ CONSTANT™,
SPEED N sTop
R ', ts ', TIME 1 |s]
Ta .
TORQUE T , ‘
[kg-m) Z
TIME 1t [s}
—

Fig. 12.2 Operstion Pattern

12.1.3 EXAMINATION OF SERVO PERFORMANCES

For the servo system having a position feedback loop, as in the case of Motionpack-110, the
position loop gain (sensitivity} must be set to the optimum value. If the gain is too high,

the machine tends to operate roughly but, if the gain to too low, a longer time is needed for
positioning. The position loop gain is called the K, value and expressed by the ratio between
positional deviation pulse ¢ and maximum command pulse f ;,

Kp=Jizlpulse/s) o,

—rpulse] PSPPI L 4]

Servo performance is enhanced as the K, value increases. The largest possible K, value
(largest possible K, value) can be caleulated from the following formulas:

Kr= 1746 [1/8F wemvervemmrnnsrnsseiornsir e mnrss s vessnssassae seeenecovesenes (§)

_ GDe + GD%y, +Ny
T (Ta+TL)

(8] oo e (§)
where, t: Acceleration time of motor.

For example, if V = 30 {[m/min], ¢,=90.0l [mm] and ¢ = 0.05 [s], then K, value is
approximately 1.46/0.05 = 29.2 [1/s].

Also, from equation (7), &= 50,000/29.2 = 1712 pulses. That is, deceleration begins
at 1712 pulses or 17.12 mm behind and then the system stops. (However, deceleration
constant is zero.)

Note: f,, = 30,000/60 _ 50,000 (PPs)
0.01
More accurate values of Kp can be obtained if K, is calculated using equations (8)

and {9) when setting the parameters for position loop gain adjustment.
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12.1.4 SELECTION OF DETECTOR

In a machine configuration as shown in Fig. 12.1, the number of PG output pulses required
(Fe¢) is given by

1 P :
Since the pulses from PG are multiplied by 4 internally in the case of Motionpack-110, it is
necessary to multiply it by a coefficient of 1/4.

For example, if detection resolution ¢, = 0.001 [mm/pulse], ball screw pitch
P =6 {mm], and reduction ratio 1/N = 1/2, the number of PG output pulses, F,¢, is given
by

Fpy = & 4 5 ___ 750 (pulses/rev)

f¢T L T 0.00I%2

As the detector, a feedback unit consisting of PG (for detecting position) and
tachometer- generaior (for deteciing speed) 1s installed at the side opposite the load of the
motor.

The number of PG output pulses available from YASKAWA is shown in Table 12.1

for your selection.

if the number of pulses of PG determined from equatmn {0 is other then those shown
in Table 9.1, then it is necessary to sé¢lect a PG having the number of output pulses larger
than the calculated value of F,; and then correct it by the setting of special parameter posi-
tion command unit of the Motionpack-110. Refer to Par. 5.4 “SPECIAL PARAMETERS".
For instance, if ¢, =0.001, P =6 and 1/N = 5/7 in Fig. 12.1,

6

o i
Fro= 1 X gooTx7/5 =

1071.428---

In this case, 2000 pulses may be selected as encoder of the number of output pulses
larger than 1071.4, then the following calculations may be made as parameter of position
command unit.

B _ Detection side _ (Number of encoder output pulses) x 4
A Ballscrew side Pitch of ball screw

1

Detection resclution x - -
Reduction ratio

2000x4 28
T8 T
G
0.001 X —

Then, 3137459 of 28/15 x 16777216 = 31317469.87 and the integer portion 8987794 of
15/28 X 16777216 = 8987794.286 should be set as parameter,

As the type of PG pulse output, 5§ VDC line driver method or 12 VDC transistor
output should be used. (5 VDC transistor output cannot be used.)
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12.1.4 SELECTION OF DETECTOR (Cont'd)

Table 12.7 List of PG Qutput Pulses

Item
Servomotor

Detactor

Number of Output Pulses (pulsa/rev)

DC

Print Motor Standard Series

Minertia Motor J Series

Cup Motor

Hi-Cup Matar

Minertia Motor Standard Serieg

Minertia Motor RM Series

Feedback Unit

3000, 2500, 2000, 1800, 1500, 1000, 750, 720,
600, 500, 450, 400, 360, 300, 240

2500, 2000, 1500, 1000, 800, 600,500, 400, 3, 200

AC

F Series
1000 rpm

5 Series

1500 cpm

5 Series

3000 rpm

C Series

3000 rpm

Optical Encoder

6000 {4000, 3000, 2400, 2000, 1500, 1200, 1000,
800, 750, 600, 500, 480, 400, 375, 300,
250, 240, 200, 150, 125, 120, 100)

*
5000 (2500, 2000, 1250, 1000, 625, 500, 400,
250, 200, 125. 100)

*
4000 {2000, 1600, 1000, 800, 500, 400, 320,250,
200, 160, 100, 80)

2500 (1250, 1000, 625, 500, 250, 200, 125, 100,
50}

1500 {1000, 750, 600, 50D, 375, 300, 250, 200,
150, 125, 120, 100, 75, 60, 50)

*
1000 (500, 400, 250, 200, 100, 80, 50, 40}

1500 (1000, 750, 600, 500, 375, 300, 250, 200,
150, 125, 120, 100, 75, 60, 50}

*
1000 (500, 400, 250, 200, 100, 80, 50, 40)

* Semi-standard number of ocutput pulses.
Note:

I.

of pulses shown in {

2. Feedbuck unit types:

* TFUE-{

3. Optical encoder types:

TZDT {5V line driver output),
C7 (12V transistor outpuut),
E8C (5V line driver output for RM series),
« TFUE-TH3SAB (12V transistor oulput for RM series).

YN for M, F series,
JYR far S series,

I the output pulses from AC Servopack are used, the number
} may be used as the number of pulses for PG.

12.1.6 SELECTION OF SERVOMOTOR TYPE AND Servopack TYPE -

The type of servomotor can be selected when the servomotor and the number of PG output

pulses are determined. Selection of Servopack will depend on the type of servomotor. For

details, refer to relevant technical sheets.
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12.2 APPLICATION CIRCUITS

+AV v + 2V DV
Figs. 12.3 to 12.10 show examples of application circuits. !T,“CRQ p:!
(1) Power-on Circuit {Fig. 12.3) MODULE
{JEFMC
POWER SUPPLY [ B0y
200/220V AC ' i
RoSaTa 1 \ i—
I
H 1 4
-4 MCCB I_- -_]
X  MOTION |
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NOISE - - '{JEEE;C-' Ihosvok
FILTER —P ¥ = |’Sempadﬂ e
M2 X-AXi§ | ot f
{ |- R W@— ’
4} % ! '—L_l___n
—ir T t . )
MC 1 . !_mus _I
i t MODULE | FEBX
| it ! v {JEFMC RDEX
| -BOM) i:
L X-AXIS i
—_— _‘-rl |
rServupa r‘ _—I
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r (JEFMC PR 8
-BG11} o_?'T
i VAAXIS gy i)
1 i: i L._.}_O——'
[____}: [—;ms -|
' MODULE é
(JEFMC T
E Jl.IsThBl}‘f:ﬁ" 24v -8001) &
DRIVES 5-AX1$
1 Rrs.axls: | l %
S - - a——
T
=aps T
00100V
L ] . \
1F TF EMERGENCY en
I STOP rOw
ML [reemtoROLL ., . POWER 1w
A ‘i POWER ] OFF - MC | POWE R ON
Hi —1 5VDC eon S| 0'-———@ CONTROL PO
_|_—1’_'3 +5Y E \if,v S MCi TLR | TIMER
—— F—[‘;’ET] (APPROX 1s )
r /D — by
, POWER
L avpe e 1 B B
e | SERVO POWER ON
. IL [ ! (FOR DC SERVD)
-~ es ey i [} cacR-sRI ;08
---f+ POWERL = gv oo o || {(FOR AC SERVO )
: 12vDC . I Ny oy =
Fe 1VOF !_ R on ALMCALMY op  wmes
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I
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Fig. 12.3 Power-on Circuit (Examepte of X-, Y-, S-Axis) 239

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




POWER SUPPLY
00/220 VAC
50460 Hz

12.2 APPLICATION CIRCUITS (Cont'd)

(2) Typical Connections of DC Servopack and Motionpack-110 (Figs. 12,4 to 12.9)
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! i
! {
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200/ 100V \ 1 i
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240 Fig. 12.4 Typica! Connection of DC Servopack Type CPCR-FR; B and Motionpack-110
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POWER SUPPLY
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Fig. 12.5 Typical Connection of DC Servopack Type CPCR-FRIRBA and Motionpack-110 241

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



12.2 APPLICATION CIRCUITS (Cont'd)
POWER SUPPLY
W0/20 VAL
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Fig. 12.6 Typical Connection of DC Servopack Typs CPCR-FR:RBA and Motionpack-110
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POWER SUPPLY
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Fig. 12.7 Typical Connection of DC Servopeck Type CPCR-FRITRBAand Motionpeck-110
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12.2 APPLICATION CIRCUITS (Cont’'d)
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244 Fig. 12.8 Typical Connection of DC Servopack Types CPCR-MRQIC to 75C and Mationpack-110
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‘ Fig. 12.9. Typical Connection of DC Servopack Ti!pes CPCR-MROSC to 75C and Motionpack-110 - - 245
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o

12. 2 APPLICATION CITCUITS (Cont’d)

(3) Typical Connections of AC Servopack and Motionpack-110 (Figs. 12.10 ~ 12.13)
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Fig. 12.10 Typice! Connection of AC Servopack Type CACR-SR{'Y iBB
246 {M, F. S, Series, Ratad Speed: 1000 rpm) and Motionpack-110
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12.2 APPLICATION CIRCUITS (Cont'd)

(4) Typical Connection of AC Adjustable Speed Drive and Motionpack-110 {Fig. 12.14)
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APPENDIX-1 LIST OF ALARM CODES

Code Contents Cause Corrective Action
| NOTCH ERROR « Notch parameter is nol set, Set parameter #1003,
i 010 » QOffset number designation error,
| PROG ERROR M code {M90-M97) for internal Correct the program.
1191 { Me0) processing is used.
OVER FLOW The number of the characters in a Correct the number of characters
. 012 {128ch) block exceeds the limit (123} . in a program.
PROG ERROR - No data after address. Correct the program {weords),
013 ({NO ADDRESS) » No address before data.
FPROG ERROR «¥="_"0" are not used correctly. Correct the program.
ol4 {(“=", 0"} « Use of decimal point movement 15
erroneous.
PROG ERROR Character that cannot be used in Correct the program.
015 (UNUSE CH)} significant information section is
programmed,
PROG ERROR Input data digits overflow (more Correet the number of digits in
016 {8 DIGITS) than 8}. the program.
PROG ERROR G code that cannot be used is Correct G code in the program.
017 (@) programmed.
PROG ERROR Usze of G group in a block is Correct G code in the program.
013 (G) arronecus.
PROG ERROR F is not programmed in interpolation | Add F ¢command to the program.
019 {F) operation.
PROG ERROR Radius is 0 in ¢circular command. Corract the program (I, J or R).
020 {R=0)
PROG ERROR Qut-of-area designation error in Correct the program
021 {G02/G03} circular command. (X, Y.orR)
PROG ERROR The value of P is not in parameter Correct the program
022 (P} area. (P}.
023
PROG ERROR Axig data is programmed n G10 Delete axis data in the program.
024 {G10) block.
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Coda

Contents

Cause

Corrsctive Action

MOz RESTART

After stop with M02,cvcle start is

After reset, start at top of

025 depressed. . program.
028

FG ERROR *» Interpolation module error Check the program.
027 {GO1, G022, Go3) * Plane designation error

* End point designation error

PROG ERROR" Skip signal is not input in G31 block. | Check the skip signal,
028 {G31)

OFFSET ERROR| ° ?:g o G4d is used in GO2 or GO3 Correct the program (G43-G48).
023 * G45-G48 are used in any mode ather

than G00-G03,

PROG ERROR P is not designated in M98 block. Add P to the program.
030 (M98)

PROG ERROR | In call with M98 and M99, program | Check the related program.’
o {M93/M9Y) number is not found.

PROG ERROR Subprograms are nested exceeding Nest the subprograms in a
032 {M98 NEST) five levels. maximum of four levels,

PROG ERROR Axis designation is made in G04 Delete the axis data in the
033 (AXIS) block. program.

PROG ERROR There is not M code for the program Add the M code for the program
034 {MO2/M30/ M) completion in the end of the program.}{ compleiion { M02, M30, or M§9).
035
036
037

NO AXIS The axis to be used is not effective. Set parameter #1000,
038

PROG ERROR | G code (G40-G49) related to error * Correct the program.

. - . : . * Execute G80 reference hefore
039 (G80) compensation during combined i
. . o references related to
operation command-is spe_clfied‘ compensation.

S0T (X) An alarm ogcurred in soft limit "Afler reset, return the X-axis, in

040 switch (X-axis).

the opposite direction and check
the pregram. :
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APPENDIX-1 LIST OF ALARM CODES (Cont'd)

Code Contents Cause Corrective Action
50T (Y) An alarm occurred in soft limit After reset, return the Y-axis in
041 switch [Y-axis). the apposite direction and check
the program. ’
50T (Z) An alarm occurred in soft Limit After reset, return the Z-axis in
042 switch (Z-axis). the opposite direction and check
the program.
043
044
045
P-SET At the termination of positioning Adjust the machine and
045 ERROR {X) operation, the position error pulse parameters (#1406, #1474).
exceods the allowable value (X-axis).
- P-SET At the termination of positioning Adjust the machine and
047 ERROR (Y} operation, the positionr error pulse parameters { #1606, #1674).
' exceeds the allowable value ( Y-axis),
P-SET At the termination of positioning Adjust the machine and
045 ERRCR (2) operation, the position error pulse parameters (#1806, #1874).
exceeds the allowable value (Z-axis).
EXTERNAL Error caused by “external error ER” | Examine the “external error ER”
049 ERROR signal input. signal.
MACH External signal “machine ready Check the "machine ready
050 UNREADY {MRDY}" is notl turned on. MRDY " signal.
SERVO POWER | Signal “servo ready SVOK" {from the | Check the “Servo ready SVOK”
051 NOT SUPPLY servo conbroller is nol turned on. ‘signal and servo power,
MF UNREADY Meotionpack is not in READY status. » Check the signal from the servo
052 system,
* Check FABUS cable.
EMERGENCY Emergency stop 'Clear emergency stop.
053 STOP
OVER TRAVEL | Over-travel signal input (X-axis). Check over-travel LS. After reset,
054 {X} return the X-axis in the opposites
direction.
OYER TRAVEL | Over-travel signal input { Y-axis). Check over-travel LS, After reset,
055 (Y} return the Y-axis in the opposite
direction.
OVER TRAVEL | Over-travel signal input {Z-axis). Check over-travel LS, After reset,
056 (Z) return the Z-axis in the opposite

direction.
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Code

Contents

Cause

Corrective Action

SERVO ERROR

Error excess (X-axis)

Examine the servo system, motor

057 (X} system, and mahcine sysiem
(X-axis).
SERVO ERROR Error excess {Y-axis) Examine the servo system, motor
0568 - {Y) systerm, and machine system
(Y-axis},
SERVO ERROR Error excess {Z-axis} Examine the serve system, mator
459 {2} system, and machine system
{Z-axis).
SERVC ALARM | Servo system error alarm {X-axis} Check the servo system {luse,
060 (X)) heatsink, etc.}. {X-axis)
SERVO ALARM | Servo system error alarm (Y-axis) Check the servo system (fuse,
061 {(Y) heatsink, ete.). (Y.axis}
SERVO ALARM | Servo system srror alarm (Z-axis) Check the servo systam (fusse,
(62 {Z} heatsink, ete.}. (Z-axis)
063
064 .
065
COMM ERROR Transmission error between motion
066 (X) and axis modules (X axis}
COMM ERROR Transmission error between motion
067 (YY) and axis modules (Y axis) Check the setting of parameter
- and rotary switches,
- If the error oceurs again after
COMM ERROR Transmission eérror between motion power is turned on, notify
068 (Z) and axis modules {Z axis) maintenance personnel.
COMM ERRCR Transmission error between motion
069 (8) and axis modules {5 axis}
ABSQ ENCQDER| Interface error of Check the _wir.ing of
080 ERROR {X) ahsolute encoder (X axis) servo and motor systems
: ) (X axis).
ABSO ENCODER| Interface error of Check the wiring of
091 ERROR (Y} absolute encoder (Y axis) servo and motor systems
: {Y axis).
ABSO ENCODER| Interface error of Check the wiring of
092 ERROR (2) absolute encoder (Z axis) servo and motor systems

(Z axis).
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APPENDIX-1 LIST OF ALARM CODES (Cont'd)

Code Contents Cause Corrective Action
ABSOQ POSITION | Reference value for ref, unil system Check the reference
053 OVERFLOW or pulse system exceeds value or parameter.
ERROR (X) + 2147483647, (X axig) (X axis)
ABSO POSITION | Reference value for ref. unit system Check the reference
094 OVERFLOW or pulse system exceeds value or parameter.
EEROR (Y) * 2147483647, (Y axis) Y axis)
ABSO POSITION | Reference value for ref. umt system Check the reference
095 OVERFLOW or pulse system exceeds value or parameter.
EREROQR (Z) T 2147483647. (Z axis) (Z axis)
DNC ERROR Machining program reading Check the program for
100 error during DNC operation DNC operation transfer.
Check the parameter.
In data transmission to/from personall Turn power on again.
200 computer, buffer bécomes full, and Change the program.
mput is disabled.
Transmisston error between motion If the error occurs again after
255 and axis modules power is turned on, notify

maintenance personnel.
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APPENDIX-2 LIST OF SERVOMOTORS

| DC Servo 1 Print Motor Standard Series

Type | (UG)PMES | (UG)PMES | (UG)PMES ; (UG)PMES
ML Hem -09A2 -12A2 -16A2 -20A2
' Rated Output w 100 200 500 1000
. [ =
Rated Torque kg-cm 2.43 6.5 19,5 32.5
Raled Speed rpm 4000 3000 2500 3000
i Rotor (60% kgeon'|  0.46 1.6 6.2 20.3

| DC Servo ! Minertia Motor Standard Series

Type | UGMMEM) UGMMEM} UGMMEM | UCMMEM| UGMMEM | UGMMEKR

Item ~06AA1 | -13AAI -BAML | -SOAAL | -JAAAL | -2AAAN
Rated Qutput W 185 401 771 1540 3080 8170
Rated Torque kg.cm 6.0 13 25 50 100 200

Rated Speed rpm| 3000 3000 3000 3000 3000 3000

Rotor (GD% kgom| 0.567 | Lar | 288 | %00 | =2 | s

I DC Servo I Minertia Motor RM Series

Type | iGRMEM | UGRMEM | UCRMEM | UGRVEM | UGRMEM | UGRMEM
Item -023 A21-0ZMAZ|-045 A2|-04M AZ|-083 AZ|-DEM B2

Rated Qutput w 60 1%} 120 200 300 SO0

Rated Torque kgecm | 1,95 3.25 3.9 6.5 9,74 16,2

Rated Speed  rpm| 3000 3004 3000 3000 3000 3000

Polor (60% xg-om’| 0.157 | 0.28 | 096 | 168 | 51 | 833
DC Servo | Cup Motor

Type [ UGOMED | UGEMED | UGCMED | UGCMED | UGCMED | UGCMED | LGEMFD
ltem -04AAT | -0BAAL | -1SAAL | -22AAL | -3TAAL | 55AA1| -T5AAL
Pated Output kW[ o4 | o5 | as oo | 37 | 58 | is
Rated Torque kgwcm| 223 417 3.5 123 206 306 i17
Rated Speed  rpm} 1750 | 1750 | 1750 | 1750 | 1750 | 1750 [ 1750
polor (G0%) kgeent] 22.4 | a2 | 10} 152 | 298 | 723 | 123
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APPENDIX-2 LIST OF SERVOMOTORS (Cont’d)

DC Servo I Hi-Cup Motor

TYPe | iomven UGFMED | UGHMED | UGHMED § UGHMED UGHVED | LoMvED
lj{(J;SGG] BAAZ | -12AA2 | -20AAZ | -J0AAZ | 00| goasn
ltem (-08GG 11| £-12GG2} | T-20CG2) |H{-WGC2

Rated Qutput kw| 0.25 [0.600300 B2 2050 | 32.88) 4.4 6.0

Rated Torque kg:cm 23 38,4(50) | UFNTY 1 1930075} | 202t280) | 428 584

Rated Speed  rpm | 1000 1000t 10001} 1000+ 1009 1L0G0! 100011 1000C 1G0G)| 1000 10043

f};‘g&ren’m kgron?| 20,2 | 7 [ sease | e | anees) | 1138 | 11w

DC Servo | Minertia Motor J Series

Type | CGJMED | EGIMED | LOSMED | LGIMED | UCJMED | UGIMED | LGIMED | CGIMED
Itern -HMAZ | -40MAZ | -0LAZ | -B0MAZ | -60LAZ | -30MA2 | -BOLAZ} -B0KAZ

Rated Quipul kWl 0.1 0,16 | 0,25 | 0,45 | 0,85 Il 148 2,6

Rated Torque kgecm| ¢ 7 15,6 | 24,4 44 a3 107 175 255

Rated Speed rpm | 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 1000

Rolor . .
lnem{elﬂ.} kgeenf| 6 16 20 44 63 140 | 245 15

A C Servo| M Series (1000rpm)

. ¥ Type [USAMEMUSAMED{USAMED(USAMED{USAMEDIUSAMED[USAMED| USAMX
item ~0IMAL | -OEMA | -09MA | -012MA | -2OMA | -30MA | -HMA | -BIMA
Rated Quiput kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
Rated Torque kg:cm | 29 58 88 137 195 290 | 428 584

Rated Speed rpm 1000
Lnst Max rpm 2000 1500

Inst. Mex .
Toraue kgeem | 73 M4 | 197 | 286 | 449 | 650 | 930 | i080
tnertia (GO} kg-em®| 13.5 | 24.3 | 36.7 | 66.8 | 110 | 166 | 263 | 263

AC Servo| F Series {1500rpm)

Type | USAFED | USAFED | USAFED | USAFED | USAFED | USAFED
tem -05FAT | -09FAL | -13FA2 | -20FA2 | -30FA2 | - 44FA2
Rated Output kW | 0.45 .85 1.3 1.8 2.9 4.4
Rated Torque kgeom | 29 55 85 117 196 290
Rated Speed  rpm 1504
N 2500
Inst. Max
Inst M kgeom | 91 155 252 347 552 778
inertia {60} kgeerd| 13.5 | 2¢.3 | 367 | 66.8 110 166
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AC Servo| S Series  (8000rpm)
—_ Type| USASEM | 'SASEM| USASEM | 155ASEM | USASEM
Item ~03AE2 -05AE2 | -08ACI ~15ACI -30AC1
Rated Quiput kW | 0308 0,462 0,771 13 3.08
Rated Torque kg-cm 10 15 2% 50 100
Eted Speed rpm 3000
o aax rpm 1000
T IR 4 75 147 231
G863 Inertia {GDY) kgiem'| 051 0.76 55 3.3 5.7
| AC Servo| C Series  (3000rpm)
Type| USACEM | BSACEM | USACEM | USACEM [ USACENM
Item -A5AA2 -01AAZ 23 A2 -03AAL -05AA
Rated Qutput kW 0,05 0,10 0,20 0,30 0.50
Rated Torque kg+cm 1,62 3,83 5, 44 9,74 16,2
Rated Speed rgm 3000
_'S"gg ax rom 3000
862 'T",f,tql'}"ea" rom| 597 10,2 20,6 29,5 49.8
Inertia {GD¥) kg-cm' o, 06 0,11 .43 Q.70 2,50
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APPENDIX-3 LIST OF Servopack UNITS

Ll

Series

Type

CPCR- FRO1RBA FRO2RBA FROSRBA
Item
Servomoter Output W 100 00 500

Control Method

Single-phase, full-wave rectified PWM conteal

Main Circuil Power Supply

-_?ha'se. R LI VAC £10% o

5
2007220 VAC T 0% ar 50/60 Hz

Contral Circuit Power Supply

18 V-0 V.18 VAT (by power translormer)

Rated Voltage/Current BV/ABIA {2V/BZA B3V/T3A
insianlangous Max Outpul Current A 12 2B 20
Wavelorm Factor 105 max
Derating Factor 93% min
Speed Contrad Range 12 41000 min

crar | MR | MR | MR | MR | MA | MR | MR | MB | MR | MR
lem 01¢ | o2c | 05¢ | 07C | 08C | 15C | 22C | 55C | 75C | 99C
Servomotor Outpul kw | 0.1 | 02 | 05 o7 | 08 | L5 | 22 378 75 11

Single-phase. full-wave rec- | Three-phase, [full-wave rectilying, tran-

Control Method

tilying. wransistorized PWM
control

sistorized FWM conarn!

Single-phase. 1007110 VAC

Three-phase. X020 VAC £ IU% a1 50760

FPower Supply + 10% or 20/220 VAC % | Hz

10% at 50/60 Hz
Speed Control Range 1: 1000
Wavelarm Factor 1.5 max
Derating Factor 95% min

(1000rpm)
SPEED CONTROQL, TYPE CACR-SRi_1:BB
~Type| SR | SR SR | SR | SR | SR [ SR SR
Itemn CACR-43pplo7BB|10BB | 1588 |20 BB |30 BB | 44 BB |60 BB
Speed Contro! Range 1 3000

Servomotor Qutput kW

03 |06 |09 |12 | 2030 a4 | 6.0

Power |Main Cricuit

Three-phase

+ 10%

200 10230 VAC 3% o 50/60 Hz

Supply

Continuous

Control Cricuit Single-phese 200 10230 VAC T 8% a1 50/60 He
rrent {rmsA) 3.0 5.8 7.6 11.7 | 18.8 | 26.0 ] 33.0 | 45.0
{rmsA) 7.3 13.9 16.6 { 28.0 | 42.0 | 56.9 | 70.0 | BO.E

Miax Qutput
t
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[DC Servo | Servopack Type CPCR-FR [} 'RBA
! w ll“ i
DC Servo | Servopack Type CPCR-MR | _;_:C Series
581-188
A C Servo | Servopack M Series
- Lucren
|
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AC Servo | Servopack F Scries {1500 rpm)

SPEED CONTROL, TYPE CACR-SR{}IBB

ltem Cgé?‘ ogga vobe | 1508 | 2088 | 2088 | 408
Speed Control Range 1: 3000 -
Servomotor Qutput KW| 045 | 085 | 13 | 18 | 29 | 44
Power |Main Circuit Three-phase 200 to 230 VAC *|2% 41 50/60 Hz

| Supply |Control Cirguit Single-phase 200 10230 VAC T 5% at50/60 Hz. -
continuaus Quipblyrmeaf 3.8 6.2 9.7 | 150 | 200 | 30.0
mg""“‘ (rmsA) 110 | 17.0 | 27.6 | 357 | 6.5 | 77.0

AC Servo | Sorvopack S Series  (3000rpm) - e

Fear=m

SPEED CONTROL, TYPE CACR-SRI¥IBB

c,:g;e SRO3BB SH.OSBB SR10BB SRI!’JBf SR¥WBB
ftom
Spee¢d Contral Range 1 3000 _
Seromoto Ouput W | 0308 | 0482 | 0 | 154 | 308
Power | Main Circuit Three-phase 200 10 230 VAC *12% at 50/60 Hz
SuppY | Cortral Circuit Single-phase 200 to 230 VAC *12% at 50/60 Hz
Gontinous Outot o 3.0 42 53 | 108 2
Max Quiput Cumrom . o) 8-5 13 15.6 28 57.6
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APPENDIX—-3 LIST OF Servopack UNITS (Cont'd)

A Servo | Servopack C Series (3000 rpm }

Servopock, SPEED CONTROL, TYPE CACR-SRITITIAA
i Type
- CACR- | SRASAA | SROtAA | SROZAA | SRO3AA | SROSAA
Qs ltem
-
ss Speed Control Range 1: 100¢
~ Servomotor Output kW | 0:05 | 010 ‘ 0.20 | 0.30 | 050
m Power | Main Circull 100 10 160 VDC {Supplied by power unit)
K‘ Supplf Contral Cirduit 24 VDC, 1.4 A (Supplied by power unit)
%% G Qvt. w10 16 29 az 53
" Max O G t
\% ax Quput Curomt 35 49 02 127 163
POWER UNIT
Type JUSP-
Power Supply
Capactly {Raled Qutpul) 15kvA | 3kvA SKVA
Conlinutus
i il 100 e 160 VDO
Main Circuid go::‘:.v el
Sutpnn Corrent TADC | 15 VDC | 20 ADC
Contrpd Circuit Conlinuous Dulput Vollage HVDC, 6 A
Protective Function Corcuir breaker
Ambisnt Operation 0 o §0°C
Temperature| siorage -20 to +85°C
Mounting Structure Base mounted
Applicable No. of Axes 4 max 4 max. 4 max
Range ng:,e::np;'“, Approx 0.6 kW Approx 1.2 kW|Approx 1.8 kW

ACPOTAA | ACPISAA | ACP20AA
Specifications
Vollags Single-phase 100/110 VAC Z19% at 50/60 Hz
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APPENDIX—-4 LIST OF Motionpack-110

The following Table shows each type of standard modules and cables used for
Motionpack-110 controi system.

Components Type JEFMC-
EKB+P to P C 020
Motion Moduls 64 kB +Interporation <023
&4 KB+Interporation+DNC Communications C 027
Axis Modute - ' B 011
Micro PC Module : ' B 110
CRT Control Station Holl
T For Communicetion Cable r{;g;g Eiénn:}
{CRT— Motion Module) W 012 (15m)
ForCommunication Cable
]
i [Personal Computer — Motion Module) W 020 (1m)
For Tach-gen/Qptional Encorder Signals W 070 {10m)
9 [Axis Module— DC Servopack/Servomotor) W 071 (15m)
P W 072 (25m )
s3 | For FA Bus W04 =
[Motion Modute— Axis Module® (for up to 4 axes}
For FA Bus
O 1 Motion Module—Micro PC Module) W 100
a1 For 170 Signals ﬁ ii?g;:;i
Cable [1/0 Devices— Motion Module {5CN)] W 112 (5m)
W 120 {1m)
Ji12 . W 121 (Zm
For 1/0 Signals W 122 Eﬁm;
l:- 1/0 Devices — Motign Module ] W
» Expansion /0 Devices —Micre PC Module 130 (1m)
J13 W 131 (2m)
W 132 (5m)
J14 Far AC/DC Servo Controller, Servopack g i:? E(]]HS]TJ
[Axis Modute— AC/DC Servopack] W 142 (3m)
W .
For AC Servo Optical Encordar Signals ?0 (0.5m)
18 (Axis Module —AC Servopack] Widl (1m)
opa W 152 (3m}
Far DC Servo 12V Optical Encorder Signals W 150 (10m )
181 (axis Module-—DC Servomotor) W 181 (15m)
ema W 162 (25m )

Note :

1. J& is the standaerd attachment t¢ the motion module.

2. J 10 is the standard attachment to the micro PC module.

3. The connector (sclder type) te each module is the standard attachment.

-
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1 DESCRIPTIVE INFOHMATIO_N

MOTIONPACK-110

YASKAWA MOTION CONTROLLER FOR FA/FMS
FOR UP TO 3-AXIS DRIVE ‘

TOKYC QFFICE  Ohlemachi Bldg, 1-6-1 Ohternachi, Chivada-ky, Tokyo, W00 Japan
Phone (03} 3284-9111, -9145  Telex YASKAWA J33530 Fax (03) 3264-9034

SEQUL OFFICE Seocul Cenler Bldg, $1-1, S0 Kong-Dong. Chung-ku, Secul, Korea
Phons ((J2) 776-7844 Fax ((12) 753-2639

TAIPEI OFFICE  Urion Commercial Bldg, 14F, 137, Nanking Easl Road, Sec 2, Taipei, Taiwan
Phona (02) 507-7065, -7732 Fax (02) 506-2837

YASKAWA ELECTRIC AMERICA, INC. | SUBSIDIARY

Chicage-Comporate Headouarters 2342 MacArnthur Blyd. Northbrook, Nineis 60082.2028, S A
Fhone (F08) 201-2340  Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bhvd, Modhirook, Mingis GONGE2-1917, LLS.A,
Phine [YOB) 290-0411  Fax {708) 2911025

Los Angeles ORlice 7341 Lincoln Way, Garden Grove, Calilornia 926841, US.A,

Phone {714 894-5911  Telex {230) 678396 YASKAWAUS TSTMN  Fax (714) 804.3258
New Jersey Office 30 Two Bridges Road, Fairtield, New Jersey 07006, U.S.A.

Fhone (201) 575-5940  Fax (201) 575-5347

YASKAWA ELECTRIC EUROPE GmbH | SUBSIDIARY

Miedarhochsladter Strafe 71-73, W G242 Kronberg-Obarndchstadl, Germany

Phone (06173) 9380 Telex 415650 YASE D Fax 106173} 68421

YASKAWA ELETRICC 0O BRASIL COMERCIO LTDA, | SUBSIDIARY

Av. Brig Faria Lima, 1664-¢j. 721/724, Finheiros, 530 Paulo-3P, Brasil CER-01452
Pheng {001) 213-3833, B13-2694  Telex (011) 82869 YSKW BR  Fax [011) 815-8705
YASKAWA ELECTRIC {3INGAPORE) FTE. LTD.

CPF Bldg, 78 Robinson Road No. 13-05, Singapare Q106

Phong 2217530 Telex (87) 24890 YASKAWA RS Fax [65) 224-5854

y YASKAWA ELECTRIC CORPORATION

SIE-C881-10D
Due 1o orgoing procucl modtiRalion/improvemen, dalz sublect fo chenge wilhout notice © Prined in Japan July 1992 871 03TA B
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