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1. SYSTEM
1.1 GENERAL

MOTIONPACK-120 1s a general purpose controller that provides 3 axes for motion con-
trol, 1 axis for spindle control  MOTIONPACK-120, with the use of functionally divided
standard modules, has the following features

+ MOTIONPACK-120 employs YASKAWA compact, high-performance servo controller
CACR-HROOOAA  Connection with other servo controllers 1s not possible

" MOTIONPACK-120 provides adjustment functions of conventional servo controllers in
the form of digital control with parameters, thus guaranteemng uniform.adjustment
among machines The parameters are automatically sent to the servo controller in
a batch, via the FA bus when power 1s turned on

« MOTIONPACK-120 supports an absolute encoder After the mecharism home
position 1s once determined during a trial run, no more home positioning 1s
necessary at power-on

» MOTIONPACK-120 has ample motion control basic functions A variety of functions
that achieves top performance of user machines are provided

» The built-in sequencer functions provide positive linkage with external equipment

« MOTIONPACK-120 can be connected to a master computer such as a personal
computer to transfer data between them  The direct numerical control (DNC)
function enables simultaneous motion control while recewving part data, thereby
offering enhanced material handhng, processing, and fabricating



1.2 SYSTEM CONFIGURATION
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Fig 11 MOTIONPACK-120 System Configuration
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1.3 SPECIFICATIONS

Table 11

MOTIONPACK-120 Specifications

Functions

Specifications

Controlled Axes

3
2

110 3 axes

Simuitaneously Controllabie Axes

+ 3 axes for positioning

» 2 axes for circular interpoiation
« 3 axes for linear interpolation

Spindle Control

Spndle speed command (S5-digity analog output according to
motien control

Least Output Increment

1 pulse

Max Programmable Dimension

+99989 999 mm (B/A £ 100)

Conversion of Input
Increment Unit and Pulse

Eqable

Feed Function

» Rapid Traverse Rate
* Feedrate Setting
» Feedrate Overnde

2400 kpps max (@t x 4)

36 m/min max at 0 001mm/pulse
24 mfmin max at 0 001mm/pulse
At 259%, 50% or 100% of the feedrate or avalable between 10%0

and 200% (21 steps)

Automatic Acceleration/Deceleration

« Linear and 2-stage linear accel/dece! for positioning and
manual feed

» Exponential for interpolation

Operation Mode
e Edit
e Automatic
MEM
DNC

* Manual
STEP
JOG

RAPID

HANDLE

Motion data programming

Automatic operation by program stored in memory
Automatic operaticn by program while receiving part data from
the master computer

Manual operation of preset distance  3-stage setting of 5, M
and L (simultaneaus 3 axis operation avalabie)

Jog feed  16-stage setting (smultaneous 3-axis operation

avallable)

-Hap|d traverse rate  3-stage setting of 25%, 50% or 100%
(simultaneous 3-axis operaton available)

With up to 3-manual pulse generators machine responds when
pulse generator handle manually turned  Control only in the
selected axial direction

Travel distance sefection per graduaton  Any one of 1, 10 or

100 pulses

Reference Point Return
« Automatic Return
¢ Manual Return

Automatic return to reference point {G 28)
Each axis or simultanecus 3-axis return by JOG or RARID

Single Block

Automatic operation block-by block using external signals




Table 11

MOTIONPACK-120 Specifications (Cont’d)

Functions

Specifications

Optional Block Skip

Max 8 blocks skipped when optional skip signal ON

Machine Lock

Execution of automatic operation program, with the machine
standing shill, using external signals

Axis Omission

Only the desired axis can be freed from motion control and sub-
Ject to an operation by program

Soft Limit

Enable, +direction from reference point

External Reset

Enabie by external input signal

Emergency Stop

Enable by external input signal

Start

Enable by external input signal

Stop (Temporary)

Enable by external input signal

Machine Ready

Enable by exiernal input signal .

Compensation Function
® Backlash
* Pitch Error

Enable, 0 to 32767 pulses
Enable, 0 tc + 32767 pulses, 80 points for al! axes

Program
* Program Number
* Sequence Number

NC (part) program in complance with JIS* B 6313
O 0000 to O 9999 Up to 99 program numbers registered
N 0000 to N 9988 "Block number

Calling in Programming?’

Motion Control
+ Positioning

* Linear Interpolation
* Circular Interpolation

* Dwell
+ Offset Value Input
* Plane Designation

* Automatic Return to Reference
Point
* Skip

* Position Offset
* Machine Coordinate System

Setting
Absolute/incremental Programming

¢ Programming of Absolute Zero
Point

Calling and execution from any blocks of programming

Max simultaneous 3 axes

¢ Error detect ON mode (G 00)

* Error detect OFF mode'(point-to-paint control available) (G 06)
Max simulianecus 3 axes (G 01)

Max simullaneous 2 axes

* Clockwise (G 02)

s Counterclockwise (G 03)

Circular radius and circular radius coordinate designation enable
0 001 to 99999 999 s (G 04)

Direct input of offset value in program (G 10)

Designation of plane for making circular mterpolation (G 17, 18,
19) .

Returning to reference point automatically (G 28)

Program advanced to next block when skip signal ON (G 31) -
(G 0oy

e Z-axwis (G 43, G44, G 49)

* X-, Y-axis (G 45 to G 48)

Temporary motion an machane coordinate system (G 53)

Movement data designated as to whether absolute or incremental
value

» Absolute (G 90)

* Incremental (G 91) !

Designation of positon of‘ “absolute zero pont'” (G 92)

* Japanese Industrial Standard
T For CRT Centrol Station only




Table 11° MOTIONPACK-120 Specifications (Cont’d)

Functlons

Specifications 1

Combined Operation Command »
{Optional)

* Drilling Cycle ” -
« Sport Facing Cycle

. Déep Hole Drilling Cycle

» Tapping Cycle
+ Boning Cycle 1 -
* Boring Cycle 2

* Boring Cycle 3

* Return ro Imtial Point
{Part Ready Point)

¢ Return to R Point
(Part Start Paint)

* Cancel

- “ poll i

A driling operation can be expressed with one command G 81)
A‘drlling operation including spot facrng can be expressed wilh
one command (G 82) |

A dni Iing operation including pecking can be expressed with che
command (G 83)

A tapping operation can be expressed with one command (G 84}
A boring operation can be expressed with one command (G 85)

A boring operation including a spindle control can be expressed
with one, command (G 86)

A borang operation including a dwell can be expressed with one”
command (G 89)

Z axis returning position designation at the end of combined opera-
tion (G 98) .

Z axis returning position designation at the end of combrned opera-
tion (G 99) ¥
The above combined operatons are cancei led (G 80)

Notch Signal )
* Specifications A o

S

* Specifications B -

2

Selection of specifications A or B
< When the specified point 1s reached during positioning operation,
an 8-point signal 1s autput at low speed (G68) .

* Notch signal output reset by G 68 (G 69)
* A 1-point high speed notch single (G 66) _,
o A 1-pont low speed notch single (G 67)

-

Unrestncted Length‘ Positioning

N [EEN

Used to contral the machine that continually repeats moticn i the
same dgirecticn . .

Position Memory

.Retained the.current value display (only axis position} on ‘pre&rous
turning OFF of the power

Position Cancel*

By keying from the CRT contral station, the current position can be
indicated as 0 e- s

Decimal-point Movement Indication

The decimal point position on the screen can be changed to the
desired place .- -

Signal Cutput <.
* Miscellaneous (M) Functions -

« Tool {T) Functions

M2-digi/M2-digit BCD output to external devices . ~

* Program stop (M 00) -

* Eng of program (M 02)

* Return to program heac? after end of program (M 30)

* Subroutine program call (M 98)

« Subroutine program end (Return to main program) (M 99)

T2 digit/T2-digit BCD output for toof selection - . -

Advance Reading Function

Four blacks read in advance

- - : ~ s B - = -

Memory Capacity

64k bytes -

Communication Function
Persanal Computer <
Motion Module

Program and parameter transmissions, diagnostic {machine)
monitoring signal transmission, commands

Programmable Controller Fu nction

" The séquence control 15 avallable for external /O devices

* For CRT Control Smrmn only

- - —— -
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* MOTIONPACK-120 Attachments
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Connector | Connector Attachments
Symbol Type Receptacle Type |Case Type Remarks
1CN MR-50RMA MR 50F MR 50L ~ | Honda Tsushin Co  Ltd
2 CN MR-50RFA MR-50M MR 50L | Honda Tsushin Co  Ltd
3 CN MR-20RMA MR-20F MR 20L | Honda Tsushin Co, Lid
4 CN MR-16RMA MR 16F MR 16L | Honda Tsushin Co, Ltd
5 CN MR-25RMA MR 25F MR-25L [,Honda Tsushin Co, Ltd
& N FRC2-C20 _ . Attached to FA bus
LI2-0S cable
7 CN MR-20RFA MR 20M MR 20L | Honga Tsushin Co Lid
8 CN MR-8RMA MR 8F MR 8L Honda Tsushin Co , Lid
9 CN MR-50RMA MR 50F MR 50L | Honda Tsushin Co, Ltd
10 CN MR-50RFA MR 50M MR 20L | Honda Tsushin Ca  Ltd
Note  FA bus cable specifications

* Type JEFMC-W500, FA bus cable for 3 axes (with termimator beard)x 1

e 4 stands for mounting Lerminator board
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235(9 25)
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(3) FA Bus Conversion Module JEFMC-Z030 . .
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2. FUNCTIONS -
2.1 TYPES OF OPERATION MODES -
MOTIONPACK-120 has the following 8 types of operation modes

(1) Editing Mode (EDIT)

(2) Memory Operation Mode.(MEM) Automatic operation T
(3) DNC Operation Mode (DNC) Automatic operation

(4) MDI Operation Mode (MDI) Automatic operatlori o

(5) Step Operation Mode (STEP) Manual opération ’ o )
(6) Manual Feed Mode (HANDLE) Manual operation ,- =~ 77 .-

(7) Jogging Mode (JOG) Manual operation ‘ : "
(8) Rapid Traverse Motion (RAPID) Manual operatlon .

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

-
EDIT
o £40007
MEM .- .,
o 40006 -
- 3
DNC T
o— ——% B40005 = = e
MDI ) - .- -
o - 40004 - - -
STEP
—q o . ; - 40003
Y
AN ' HANDLE
N o e #40002
\ g
N\ - - -
~ \\ JOG -
N, o0—— o 40001 ‘ .
\\ - \
RAPID
40000

e
I
s . . -

- Fig 21, Operation Mhoide Selection. S



2.1.1 Editing Mode (EDIT # 40007)

This mode 1s used when altering, adding, or deleting programs in the memory 1n
MOTIONPACK-120, or doing other editing operations These editing operations are
executed from the CRT control station, as detalled m Sectlon 4 ““OPERATION OF CRT'
CONTROL STATION" ¢

F

NOTE

Only one mode Is effective in MOTIONPACK-120 system If more than two modes are
selected, the first-selected mode 15 effective

2.1.2 Memory Operation Mode (MEM # 40006)

In this mode, the system automatically operates under the control of the program stored
in the memory of MOTIONPACK-120  For details, refer to Par 2 3 “MEMORY OPER
ATION " or Section 3 ‘“‘PROGRAMMING”’

Yy i i ' .

2.1.3 DNC Operation Mode (DNC # 40005)

This mode 1s selected for the host computer to operate MOTIONPACK-120 DNC

Automatic operation under motion control 1s performed while travel data 1s
being recerved from the host computer DNC operation requires a CRT control station
For details, refer to Par 2 4 “DNC OPERTION "’

2.1.4 MDI Operation Mode (MDI # 40004)

This mode 1s selected to operate automatically for programs which are in one block
specified from the CRT control station The specified programs are not stored 1n the
memory of motion module For details, refer to Par 2 8 *“MDI OPERATION *’

NOTE
This mode 1s available for MOTIONPACK-120 with CRT control station



2.1.5 Step Operation Mode (STEP # 40003) -

This mode is selected when the machine shde 1s to be manually driven 1n steps,.
that 1s, each time a JOG signal 1s turned on, the shide of the designated axis moves through
“one step The distance covered by a step can be set at three levels by step multipher
signals (MP1, MP2) and parameters (# 1122, # 1123, # 1124) T

Table 21

MP2 MP1 Parameter
' # 40065 ... #40064 L e

0 0 Travel length O -

0 1 #1122

1 0 #1123

1 1 #1124

Note #1122 #1123, #1124 ’

1—0001mrn .

. The feedrate 1s the same as for jogging (see Par 2 1 7,-JOGGING- OPERATION
MODE) Simultaneous 3-axis operation 1s available, and the same feedrate and step
length apply to all the axes The signal 15 desregarded if 1t 15 turned on or off while
the machine shide 1s stepping  To enter the signal again, wait until the machne stops

- - .
£ - bl 3
i

N o [}

1

: L STEP OPERATION{STEP) 1_,

JOG SIGNALEX +JX) .| I

TRAVEL —I———l—

SET BY PARAMETER

o, - - 1 t i

- "Fig 22 Step Operation

_16_



2.1.6 Manual Feed Mode (HANDLE)

This mode 1s for manually controlling the feed motion with a manual dial  In.this mode,
as the manual dial 1s turned clockwise or counterclockwise, the machine moves in the
forward or reverse direction

The length of travel per handle pulse can be selected from three levels x 1, x 10,
and X 100, by setting external input signals (MP1 and MP2) -

Simultaneous 1-axis or 3-axis handle operation can be selected by setting the pa
rameters (three handles are necessary for simultaneous 3-axis handle operation )

For simultaneous 1-axis handle operation, only one handle 1s used The handle
direction 18 determined by the axis change signals (HX for X-axis, HY for Y-axis, and
HZ for Z-axis) : .

For simultaneous 3-axis handle operation, the three handles are assigned to ex-
ternal input signals (HX, HY, and HZ)

(1) # 1002 D6 0  Sumultaneous 1-axis
Simultaneous 3-axis

3

(2) Length of travel (common n simultaneous 1-axis and 3-axis operations)

Table 22 Length of Travel in Manual Feed Mode

MP2 MP1 Muitipher .
# 40065 #40064 . .
0 0 i x0
0 1 % 1
1 0 x 10
1 1 x 100 (Length of travel per handle pulse)

T
(3) Axas selection !

® With # 1002 D6 0 (simultaneous 1-axis), use the following signals to select one axis

For X HX # 40050 ;
ForY HY # 40051 ,
For Z HZ # 40052

@ # 1002 D6 1 (simultaneous 3-axis)
(4) Setting maximum achievable manpal handle feedrate
# 1101 1=7 5 mm/min ; Y

wf

_17_
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2.1.7 Jogging Mode (JOG)

-

In this mode, the machine 1s manually controlled inmotion  While a JOG signal (eg
+JX +direction of X-axi1s, —JX —direction of X-axis) 1s ON, the machine slide moves
in the specified direction at the specified feedrate, and when the signal 1s turned off,

1t stops after deceleration

Rl

The feedrate 1s set at 16 stages max by jog feedrate selection signals (JOV1 to
JOV8) and parameters, # 1104 to # 1118 Simultaneous 3-axis operation 1s availa-

ble, and the same feedrate apples to all the three axes

Table 23 . o
Signals Input Signal Address | Travel Axis . .
+JX o #40030, +X axis
—JdX #40040 . —X-axis - - ,
+JY # 40031 +Y-axis '
—JY #40041 —Y-axs :
+JZ #40032 +Z-axis
-Jz 440042 —Z-axis - -
. - o a e g
Table 2 4 - - . - -t
JOvs JOv4 JOovz .JOV1* Parameter ' " o N
#40023 | #40022 | #40021 | #40020 . '
0 0 0 0 Feedrate 0 Parameter (# 1104 to # 1118)
0 0 0 1 #1104 1 = 1 mm/min
0 0 1 . -0 #1105 1 £ Set value S 3600
0 0 1 1 #1106 T
0 1 0 0 #1107
0 1 0 1., #1108 . l
0 1 1 0 #1109 _'__—— .
0 1 1 1 #1110 108 o ‘
1 0 0 0 #1111 mﬂ
1 0 0 1 #1112 ‘ '
1 0 1 0 #1113~ tae——— LT
1 0 1 1! #1114 ‘ TRAVELED N +X
1 1 0 0 #1115 BIVECTION
1 1 0 1 #1116
1 1 1 0 #1117
1 1 1 1 #1118




2.1.8 Rapid Traverse Motion Mode (RAPID) -

This mode 15 used to.move the machine manually at a rapid feedrate While a JOG
signal 1s on, the shde of the axis of the JOG signal-moves 1n the specified direction at
the slected feedrate, and when the signal 1s turned off, 1t stops after deceleration
The feedrate can be slecected by rapid feed override signals (ROV1 to ROV3) from three
levels 100%, 50%, and 25%, with the 100% feedrate specified by parameters
Simultaneous 3-axis operation 1s available, and the 100% feedrate 1s set separately for
each axis ¢ s

Table 25 Travel Reference Input Table 26 Rapid Traverse Overnde Reference

Signals Input Signal Address [Travel Axis ROV3 ROV2 ROVA Overr; de

+JX #40030 + X-axs #40017 | #40016 | #40015 '

-JX # 40040 — X-axis 0 0 0 . 0%

+JY . #40031 +Y-axis .0 0 1 25%

=-JY #40041 ~Y-axs , 0 1 0 5090 R

+J2Z #40032 + Z-axis 0 1 1 100 %

—-JZ #40042 —Z-axis 1 - - 100 %o*

* ROV3 1a s always 100 % feedrate at ON

Table 27 Rapid
Traverse Setting (100%)

Parameter Axis 1 = 75 mm/min )
#1130 X-axis 1 € Set value & 4800 .
#1131 Y-axis - -
#1132 Z-axis




- A AN N A e e pogemmen o e = ¥ W e e e wn e  TT AR RETRAGE S Y bebas we e — PR

2.2 FEEDRATE ACCELERATION/DECELERATION.- L

For rapid traversing and mterpolatlon feed motions, the system apphes the respctlve
automatic acceleration and deceleration *- : :

ot -t - . !

3 L
.

2.2.1 Linear Feedrate Acceleration/Deceleration ' .

During the following operations, linear automatic acceleration and deceleration are

apphed )

+ Positiorung (G00, G06, G28) . . o -

*Rapud traverse (RAPID) "~ * " = " . .

« Jogging (JOG) =« ~ - -

e Step feeding (STEP) _
The hnear feedrate acceleration and deceleration may be specified in two differ-

ent rates as shown 1n Fig 2 3' (different value for each axis) - ™

i
)

FEEDRATE v (mm/s)

AAPID TRAVERSE- — — — — — ~—,
FEECRATE VR

CHANGE POINTH — — @ Lo — — — — — — — — — — . — Tt .
FEEDRATE Vv, 2ND LINEAR -
ACGEL/DECEL CONSTANT

15T LINEAR

& """ ACCEL/DECEL CONSTANT - T

! TIME t {8)

| .

Fig 23

X-axis Y-axis Z-axis
7 Smra/min #1130 #1131 #1132
15 625mm/82 #1404 #1704 #2004
15 625mm/S2 #1405 #1705 #2005
7 Smm/min #1406 #1706 # 2006

0

Rapid Traverse Feedrate

ist Linear Accel/Decel Constant

2nd Linear Accel/Decel Constant

—_ |k |-, |
1]

Change Point Feedrate

-20—



2.2.2 Acceleration/Deceleration during Interpolation Feed

The interpolation feedrates are automatically accelerated and decelerated in the ex-
ponential mode, and handle mode

INTERPOLATION
FEEDRATE BIAS

B N et e . |

EXPONENTIAL
ACCEL/DECEL
TIME (.:.ONSTANT , \

' ‘ C ! Fl’l:.; 24 ' ,
With exponential decelération, an interpolation féedrate bias 1s set and used to
shorten the time for complete stopping .

Exponential accel/decel time constants are set at 8-ms intervals, and interpola:
tion feedrate bias 1s set at 1 = 7 5 mm/mun by parameters

Parameters

X-axis Y-axis Z-axis
Exponential Accel/Decel Time Constant] #1413 #1713 #2013
Interpolation Feedrate Bias ¢ #1412 #1712 #2012

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

-

33
i
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2.3 MEMORY OPERATION

In this mode, one program 1s selected from the stored programs and 1 started for auto-
matic operation by a start signal - .

2.3.1 Program Designation

A program number can be specified by three methods of parameter setting

(1)

2

(3)

Selection from the Control Station (# 1002 D7=0, # 1002 D0O=0)
Select a program number and enter it on the program screen of the Control
Station as follows 0 C0IMH - - -

Selection using external signals (# 4016 DO to D7) and the reset signal (# 1002
D7=1, # 1002 DO=0) - .

Select a program number (001 to 099) and mput 1t externally using the 2-digit bi-
nary coded decimal (BCD) switch, then enter the reset signal

Selection using external signals (# 4016 DO to D7) and the start signal (STR) (# 1002
D7=0, # 1002 DO=1)

Select a program number (001 to 099) and mput 1t externally using the 2-digit
binary coded decimal (BCD) switch, sirlar to the above (2), then select this exter-

nal signal at the trailing edge of the start signal (STR)

[Example] Selection using external signals.(# 4016 DO to D7) and the reset-signal

D7 D6 D5 D4 ‘D3 D2 DI1' DO

External Input signal # 4016 r0 | 0 | 1 i-O \ 0 | | )] | LI ‘BCD Code 25

— 2401600 70DD - --|- — % - - =

[ .
. N _—Iﬁ_---.-—.-,m
ARESET SIGNAL _ . | e - — — -
]
, ;
I * [Ad

(RESET) _

START SIGNAL(STR}

Program number O25 15 selected for execution

Fig 25



2.3.2 Program Designation and Temporary Stop

After designating’ a program, turn off the start signal to execute the program

If tem porary stop signal (STP) 1s turned on while the system 1s executing a pro-
gram the machine stops after deceleration, and the program 1s restarted when this
81gnal tumed off For ON-OFF operation, use the maintaned contact Temporary stop
18 effectlve only for traveling

* it

2.3.3 Singie-Block Operation - -

In this mode, the program 1s executed one block atatime When a single-block signal
(SBK) 15 turned on and a start signal (STR) 1s turned on, the machine executes one block .
of the program and stops When another start 31gnal 1s turned on, the next block 1s
executed

When a smgle block signal 1s turned on, while the system 1s operating continu-
ously, the current block 1s executed and the system stops When the single-block sig-
nalis turned off; and subsequently, a'start signal 1s input, the operation will be executed
in the continuous mode 5 ﬁ

£ ¢

. 1
SINGLE-BLOCK —I

L -

(SBK)

START rl— I_L I—I
o NG AN
I;RQGHAM EXECUTION l o i,. by .l‘ u
' Fig 26 v

3
R

2.3.4 Machine Lock Operation v

P

When a machine lock signal (MLK)1s turned on, and then, a start signal (STR)1s turned
on, the current position display (Increment, Umversa.l) 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'executed This mode 1s used, for
example, when presetting the display manually, or for checking the program Note
that while the machine lock signal 1s on, the returni*to-reference point motion 1s not
executed

CAUTION

Be sure to turn on the machine lock signal only while the system remains
motionless after completely executing a block. . , - .

.
O] . N .
[N R P , s I ) , . PEVIN
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2.3.5 Axis Omission o

Program check, etc , can be made by releasing a specific axis from motion control and
performing 1dle operation ) ) '

If-start signal (STR) 1s turned on when axis omussion signal (NEG) 1s on n the
memory operation mode (MEM), only the specified axis 1s not controlled and the machine
does not move The current value display does not change either  This function 1s

not effective in manual operation mode Axis 1s set by parametér (#' 1006)

D2 D1 DO ’ ’
. #1006
1 ' N , Z-axis Y-axis X-axis

2.3.6 Optional Block Skip Function : ——.

When an optional block skip signal (SK1-SK8)1s turned on or off, the blocks which con-
tam ‘i/m’’ (n=1 to 8) are selectively omutted 1n the execution of the program

For example, when an SK2 signal 1s ON, all the commands in the block contain-
ing /2’ are omutted until the block ends -

This function 1s ineffective on the block under execution or blocks stored in the
advance reading buffer During memory operation, 1t becomes effective from the block
to be read after the signal , In riormial operation, 4-block data are read 1n advance

2.3.7 Manual Interruption of Automatic Operation

When a manual operation (JOG mode, STEP mode, RAPID modé, or HANDLE mode)
Intervenes 1n a memory or DNC operation, the movement by the manual operation
has the effect of shu"tmg the motion path -~ Therefore, when the memory operation
mode 15 restored and the start signal 1s turned off, the machine follows the shifted path,
regardless of whether the absolute (G90) or incremental (G91) command 15 used

To cancel the movement of manual operation (to return the machine to the posi-
t1on where 1t was when the manual operation was started), execute M30 or. enter the
reset SIg_nal )

it
-

- - LT, ACTUAL PATH °
If, the system 1s SWltChed Lo, th'e C . REMAINING /UMEMORY

manual operation mode while 1t 1s wait- | PORTION . QrERATION
g for the FIN signal after using the M,

-

) _— NUAL
T, or S function,, thg system operates . Mititunon S .
similar. to that when the FIN signal 1s, N _ "
input TN e /
=
MODE \°‘--._~
, CHANGE et
Fg 27
M N i - v i .o . F LR ‘:,h' P IR -
T I CtAme o
2.3.8 Block Preread e e n T Fole eerAen TR

In normal operation, one-block data is preread and data processing 1s performed to pre-
pare for the next operation The maximum capacity of one-block data 1s 128 charac-

ters (containing EOB)
—24 -



2.4 DNC OPERATION FUNCTION

The direct numerical control (DNC) function enables concurrent execution and recep-
tion of a part program The part program 1s received from the communication port
of the Control Station using the serial communication function of the master computer
(e g8 a personal computer) This function 1s useful for execution of a’'large part pro-
gram exceeding the MOTIONPACK-120 memory capacity (maximum of 64k bytes) The
DNC mode 15 used for operation Program execution 1s the same as in memory opera-
tion, but program repetition instructions cannfot be executed

2.4.1 Setting Protocol

Before starting DNC operation, protocol must be set using parameter #1009 After
setting protocol, turn off power to MOTIONPACK-120, then turn on 1t again  The set

protocol cannot be changed during DNC operation

D7 D6 -D5 D4

D3 D2 D1

Parameter  # 1009 | | | ‘

(1) Baud Rate (D0 — D3)

T

D3 D2 D1

# 1009 | I [ | Baud rate
D3 | D2 | D1 Do Baud Rate
0 0 ("0 1 + 300 bps
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 1 0 9600 bps

(2) Stop Bit (D4)
D4
w009 [ 7 | | | | [ ]
G , D4 Stop Bit - ;
. N 0 N o] y
1 . 2 bt

_25.._
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2.4.1 Setting Protocol (Cont'd) Coe e ol T T T '
(3) Bit Length (D5) T A

‘ s X
w0 [ [ [ [ [ [ [ 1 |,

D5 Bit Length,

'l S _10 . 7 bits . s .
1 8 bits
(4) Panty (D6) Lo ST r . et
: ' " ps” - L ‘
w00 [ [ [ T [ [ [ "]
i D6 Panty ]
- 0 - Yes '
1 No ~
T z
(5) Panity Type (D7) S
D7
w109 [ -] - [.[~-] | |
© S D7 Panity
B ¢ Even &
-1 } Odd ’
L ‘E £ ) :

- -
~ -+ s

2.4.2 DNC Operation Procedure
For DNC operation, observe the following

(1) Select the DNC mode of MOTIONPACK 120 (# 40005) L
(2) Enter the start signal to start DNC operation

(3) MOTIONPACK-120 sends out the ENQ code (05H) and XON code (11H)

(4) Send a part program to the motion module from the RS-422 port (CNB) of the Con-
trol Station n start/stop synchronization _

(5) Place % before and after the part program
(6) The part program must be wntten in the ASCIT code

The end of a block must be marked with the carriage return code (0D)

__26-.-



[Example of a part program] ’
% v 1 n ¥ E oy n ., LAY

25 « e ——— Hexadecunal Code , .
N OO 1.6+00 X 1 2 < [CR] - ..

4E 30 30 31 47 30 30 58 31 32 2E 0D

+ % . FE Y # i
NO0O2golys5 2 . [CR].

4E 30 30 32 47 30 30 59 31 32 2E  OD

. ;
Note  Odd-numbered lines are wriiten m thHe mnemonic code
Even numbered lines are written in the hexadecimal code B

+
LR . i 3

(7) From the part program, subprogram call (M98) can call up NC programs that are
down-loaded to MOTIONPACK-120 in advance . .

(8) The program repetition instruction (M99 single 1nstrucmon) cannot be used
(9) A program must end with M30, MOO, or MO2 ’ L

(10) The last 9% 1ndlcates ‘the end of.the program Because a program unit, 1s recog-
nized with CR, place CR before % and CR must be commanded individually

“, [ «
“ 'L Puee i LIL AN ¥ =

2.4.3 Communication Specifications (Internal Specifications)

(1) The capacity of the part-program recerving buffer will be 1k byte

(2) When the start signal 15 input, the motion module will $end the ENQ code (05H)
and XON code (11H) to the personal computer to send a part program

(3) After communication 1s started, data analysis will be started on the earlier of the
following events the receiving buffer has recelved data of 0 5k bytes or more,
or the second % 1s received

(4) The XOFF code (13H) will be sent whern 768 bytes of recetved data are stored 1n
the recerving buffer The XON code (11H) will be sent when receved data in the
buffer are reduced to 512 bytes or less

* . . 7 7y

o
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2-5 POSITION CANCEL ;s £l ot E" o -7 T

Only the current value display umwversal position in the manual operation mode (JOG,
STEP, RAPID, or HANDLE) can be canceled and set to 0 regardless of the currently
displayed value However, 1t does not affect other current va]ue dlsplays (increment
position, axis position) : ot e

The funciton 1s equivalent to shifting the coordmates 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 Procedure 1s as follows

Select manual operation mode
Depress function key
Depress and keys
Depress and keys
Depress [Z ]and key

— - . - T - ~ Ed
v, L t, . - ’ -

2.6 POSITION MEMORY '~ = '~

-~ * -
14 AFy T ' B 4

DU o W N

wh
t
-

The current value display (only axis posmon) On previous turrung OFF of. the power
can be retamed n the offset area even after the power 1s turned OFF Normally, the
p0s1t10n memory should be executed' at the machine stop To effect thls functlon set

.ul!”,

the system parameter # 1003 D1'to

When the position memory signal (PMEM) 1s turned ON, current display axis po-
sitions X, Y and Z are retained 1n the offset numbers H294, H295, and H296, respectively’

.
*

) ) " oFF ~--=-===q OFF
. , ., POWERSUPPLY, - ) ON, -l— . T A :
' ¥ e g "t I I e 5 tr, ¢
MEMORY STATUS MEMORY
: ‘e , i s 1. 137

b £ : . o h . T =
POSITION MEMORY e
(PMEM) P, o T v .

e Fig 314 . o s

Memory Position | Store Location (Offset No)

X H294
Axis

Y H295
Position

Z H296
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2.7 SPINDLE CONTROL FUNCTION

Simple spmdle control can be performed by using D/A output

For the feedrate command, the rotatlon speed of the spmdle (rpm) 1s programmed
In a numeric value of five dlgltS following code S

Normal rotation, reverse rotation, and stop of the spindle are controlled by using
Input signals and parameters For detalls of S -function, programming, input, .
and parameters, see Pars 3 6, 6 2, 5 3, and 5 10, respectively

i

]

NOTE

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

2.7.1 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 OV, respectively,
using the spindle normal rotation signal (FRN), spindle reverse rotation signal (RRN),
spindle stop signat (SSTP) and parameter # 1150 in combination when the spindle
rotation speed 1s programmed with S A standard SERVOPACK 1s used for spindle
without adjustment

When the drive unit only for the spindle 1s used normal rotation 31gnals should
be always input to MOTIONPACK  The normal rotaion, reverse rotation, and stop com-
mand of the spindle that M-BCD output of M-signal (M03, M04, M05 etc ) in program-
ming are decoded c‘an!be controlled by mput directly to the spindle drive unit

2,7.2 Spindle Gear Change

The speed command voltage can be changed 1n accordance with spindle gear change
Gear change can be made at three stages (LM, and H) by using gear ratio selection
signals GR1 and GR2 The maximum rotation speed of the spindle for each of LM,
and H 15 set by using parameters # 1160, # 1161, and # 1162

The speed command voltage on each gear 1s as follows

S 5-cigit Programmed Value (rpm)

X *10V Out
Each Gear Parameter Setup Value (rpm) 0V Output

Speed Command Voltage -
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2.8 MDI OPERATION - o )

Programs which are input from CRT operator’s panel are operated automatically without
storing n the memory of Motion module  This mode 1s available for MOTIONPACK-IZO
with CRT control station o ' :

'
L
i

2.8.1 Program Input in MDI Mode ) '
(1) Select MDI mode ‘
(2) Depress key on CRT control station COMMAND display appears

(3) Depresskey - b " o ‘_ i a

(4) Input programs by using address and data keys Max 32 characters can be en-
tered at one time  The mput data are displayed on the bottom line of the CRT,

from left to right

* - -
i - - o .k

NOTE. . "

The plural biocKs tannot be specified  * C

(5) Depress key The kéy—m data are reglsfered . The laiesﬁt display goes out and

1s displayed again above the line

L3 T 1

_: NOTE

v ? 1 + "t " t ’ * i '
If wrong data are iiput, begin again from (3), (Eos| key need not be depreséed

2.8.2 Operation in MDI Mode

(1) Input block data are exeéutea,@t cycle start (STR) ON 1n MDI mode
(2) When the data execution 18 completed, the block display will go out

R EEE] ' i L
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2.9 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 1s found The con-
tents of the part program memory can be searched in MEM or EDIT mode

(1) Operation
® Select MEM or EDIT mode . i

@ Depress function key

@ Depress key '
In memory mode, the pomter 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 .

® Depress a@ key Search starts

(2) End of Search

@ The pointer of the part program memory points to the top of the data found (point-
ed by the cursor) In all cases, only search will be performed but neither BUF dis-
play nor advance reading will be performed

S Dz . S

A\ /

¢
H
.
'
:
. '
i > . v H . 3} s

DATA FOUND ¢

® “NOT FOUND!"’ appears on the CRT If the desired data 1s not found This mes-

sage will disappear when a key ( |can| normally) of the control station 1s depressed
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2.9 ADDRESS SEARCH FUNCTION:(Cont'd)y .~ - ~*.~. =

(3) Remarks - Do

« Do riot ormit léading 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

* TIn Cycle Start after search, the data of a block which the cursor pomts to will be read
and executed

it T ' B » “e ) is ' H v [

2.10 PARAMETER PROTECT FUNCTION

Thus function disregards write-in parameter from CRT control statton  When parameter
protect signal (PRMP) 1s turned ON, | wa | key 1n parameter display 1s ineffective and
writing can not be changed : .

NOTE

Even if the signal (PRMP) 1s ON, written-in parameters from the personal computer aré valid”

2.11 PROGRAM PROTECT FUNCTION
This functron disregards editing of machmmg progrém from the CRT control station

When program protect signal (PRGP) 1s Lurned ON, . M and amr| keys are 1n-
effective 1 EDIT mode

NOTE

Even if the signal (PRMP) i1s turned ON, the machining program can be transmitted from
the personal computer -
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2.12 ALARM CODE OUTPUT FUNCTION

This function signals an alarm occurance and the alarm No to the external I/O device
during alarm  The alarm No 1s converted to binary number and output to the ports
between # 45070to # 45081 If there s no alarm, 01s output Iftwo or more alarms
are detected, the first alarm 1s given priority

{(Example)
1 EXTERNAL ERROR
# 4508 # 4507
Code D1 { DO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
049 0|0 0O (0|1 |L1|o|l0o]O0}1

2 SERVO TRACKING ERR (X)

Code D1 | DO D7 D6 | D5 (D4 | D3 | D2 | D1 DO
3156 0 1 0 0 1 1 1 0 1 1




2.13 MANUAL HOME POSITIONING -

With the MOTIONPACK-120 system,. the: machine home position 1s used as the system
home position, and the system can be brought to this home position from various posi-
tions as described below oy - -

-t

Usually, a pulse generator with a home position pulse and a limit switch for mn-
dicating the home position area are used to determine the home position

The home positioning 1s started when a JOG signal towards the home p031t10n (1 ¢,
+JX or -JX) 1s turned on while an external home positioning (ZPN) signal 1s on m the
JOG or RAPID mode '

When the home positioning s corni)leted, the machine stops, the axis coordinate
data becomes ‘0", and a ‘‘home positioning’ signal (ZPX, ZPY, or ZPZ for X-, Y-, or
Z-axis, respectively) 1s output

-

Table 2 8 shows the signals related to the home positioning operation
Table 28 Signals Related to Home Positioning )

Signals State e F'nput §|gnal ' B o Output Signal Com-
Mode Home Start pletion
Positioning .
Type of Motion JOG | RAPID ZRN + XX+ JYIY + J2/JZ) ZPX | ZPY | ZPZ
X-axis Home
ON | OFF ON ON | OFF | OFF | ON | OFF | OFF
Positioning OFF ON
Y-axis Home
ON | OFF ON OFF | ON | OFF |OFF ! ON | OFF
Positioning OFF ON
Z-axis Home
ON | OFF ON OFF | OFF | ON | OFF | OFF | ON
Positioning OFF ON

Select JOG or RAPID mode

* -lj?OAGP ?DR I

Turn on  home positioning {ZRN)

i ZRN ‘I
I
1
Turn on {hold down) manual +JX [ T
T RAPID OR JOG i
feed button * l FEEDRATE : !
]

APPROACH |
The @xis moves tn the home position ' HOME

direction at the selected feedrate { - FEEDRATE‘Q‘- POSITION
!
RATE
i FEEDRATE : e W : CREEP FEED
When the dog trips decel LS, / i ;;/rq 3

deceleration 1s made to approach DECEL :
feedrate LS SIGNAL !

i wiDTH ! FINAL APPROACH

« DISTANCE IN
HOME POSITIONING

HOME POSITION AREA

Deceleration 1s made to creep feedrate
when the first home position pulse is de- HOME POSITION
tected after the dog disengages from PULSE

&

deceleration LS
* . g

PULSES AT 4
When the shide moves by the specified MULTIPLIERS

distance after home posttion pulse ts de- OF PHAEES A AND BI

sition POSITION

{ AREA A |

i
]
:'
tected, it stops at the maching home po- HOME |
i
{
I
I

Home positioning completion signal
[ZPX 2ZPY, or ZPZ) 15 output

Fig 28 Home Positioning Motion
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When the JOG signal 1s turned on, the machine shide returns to the home position

as follows

@

@

The jog signal 1s turned on for the direction specified with the parameter The fee-
drate 1s determined by the selected mode (JOG or RAPID) The motion direction
1s the one set by the parameters (# 1501, # 1801, and # 2101)

When the dog trips the deceleration LS, the ‘speed 1S reduced to the approach fee-
drate, which has been set by the parameter (# 1407, # 1707, # 2007) m advance

When the dog moves away from the deceleration LS, and the first home position
pulse 1s detected, the shide further decelerates to the creep feedrate, which has been

preset by a parameter ( # 1408, # 1708, # 2008)

When the shde travels through the preset final approach distance, after detecting
the first home position pulse, 1t stops, and the stop, position 1s taken as the machune
home position which 1s also taken as the system home position  The final approach
dlstance has been set by a parameter (# 1409, # 1709, # 2009) in advance

When the shide comes to rest at the home position, a 31gnal for indicating the (ZPX, ZPY
or ZPZ)1s output  The home position area has been preset by a parameter (# 1125)
In advance . ,

NOTE !

1 The home positioning motion takes place in principle, regardless of the position of the
machine slide when the power supply I1s turned on again However, when the slide 1s
In area B (see Fig 28), it cannot return correctly In this case, as overrun may
occur, 1t must be moved into area A before starting the return motion

2 The dog width must be at least long enough for the feedrate to decelerate to the ap-
proach feedrate

Required dog width (¢) 1s calculated roughly as follows

When Vr = rapid feedrate RAPID FEEDRATE v
a = 1st accel/decel constant o g
. ! APPROACH
EEDRATE V
Then, ¢ 2 L | e
o o _I' I_ N
f—i
, - DOG WIDTH
)
L] ¢ - I Flg .2 9;

3 For the home poéltlonang in the memory operation moiie, refer to Par 329 “AUTO-
MATIC HOME POSITIONING (G28)” $

v 1 ¢ v RN
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2.14 INTERPOLATION FEEDRATE, SETTING (F-FUNCTION)

(1) Five digits following F designate feedrates in mm/min
(2) The feedrate i the following range can be programmed by an F-program

Format Command Range
AR F5 Fi to F24000 mm/min - - .- i

Note A decimal pomﬁ cannot be used to enter
F Ift 1s entered with a decimal point, an alarm
occurs

(3) The upper hmit of the feedrate may be restricted by the servo system and machine
system In this case, the upper hmit 1s set by parameter # 1102, so that even
when an F-command specifies a value above this himit, the feedrate 1s fixed at the

‘set upper limit )

(4) The F-command for a linear or circular interpolation by two shdes moving In com-
bination, gives feedrates in a tangential direction

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

With the above _com_mand ) _

F = 500 = v4002+300+ T
(mm/min) L " L 'Y-AXIS ELEMENT

X-AXIS ELEMENT

(Example 2)
Where, GOSX Y I " F200,
F = 200 = vfx2 4 fy?

(mm/min) ,

Fig 211

(3) F-commands for linear interpolations mnvolving motions in siunultaneously controlled
three-axial directions specify feedrates also.m the direction tangent to the motion

path \
(Example)
Where, GO1X Y Z F400,

F = 400 = Vfx2 + fyz +{z?
(mro/min)

(4) The feedrates specified by an F-command can be executed at two levles set by
parameters Refer to Par 5 6 3



2.15 AUXILIARY AXES CONTROL FUNCTION
(AXIS CONTROL FROM SEQUENCER) .

This function moves the auxihary axes mdependenjtly by the built-in sequencer or ex-

ternal sequencer from the NC program operation timing apart from the three basic axes
(X,Y and Z axes) ‘

Since the auxihary axes are added to the basic axes, the ststem cannot be con-
structed without basic axes

2.15.1 Axis Setting

Whether the auxihary axis 1s provided 1s set to parameter # 1000 D4 'and D5

D7 Db D4 DO
Parameter  # 1000 | ! ' J J I I ’ —‘

| — A-AXIS PROVIDED/NOT PROVIDED
B-AXIS PROVIDED/NOT PROVIDED

It 1s also necessary to set the parameter for the auxiliary axis

For A-axis parameter #2300 ~
For B-axis parameter #2600 ~

The setting contents or setting method 1s the same as those for the basic axes
(X, Y and Z axes) C

2,15.2 Operation Command Method

2.15.2 1 Constant amount move command

This method operates the axis by setting the moving amount and moving speed 1n the
offset value area in advance and by inputting the start signal

It 1s necessary to set parameter # 1001 D4 to ““1’’ in order to write-mn the parameters
of No H300 and after from the CRT control station

The urut of the speed 1s 7 5(mm/min when parameter # 1001 D5 1s set to *“0”’ and
Imm/min when 1t 15 set to ““1”’

(1) Set the moving amount and speed to consecutive offset value numbers 1 the offset
value area m advance

(Example) H398=20 000 Moving amount (20mm) .
H399= 1000 Moving speed (7500mm/min)  when # 1001 D5=0

NOTE

Since the moving amount and moving speed are used consecutively, up to H398 can be
set for the moving amount

(2) In order to set the moving amount and moving speed, the value of (moving amount
setting offset value No -300) 1s set in binary by the mput signal

The offset value No area of (No set by mnput signal +300) becomes the
moving amount setting area, and, the next offset value No becomes the speed set-
ting area R

€



2 15 2.1 Constant amount move command (Cont'd)

For A-axis ““HAOQ” to “HAT” (#4211 - #4021)*
For B-axis “HBO" to “HBT” (#4213 — #4023).

% Values in parentheses next to the signal names mdicate signal addresses at standard /O assign-
ment prior to shipment - .

(3) Whether the'moving amount set'm the offsett value area 1s of incremental value or
absolute value 18 set by INC/ABS input signal : i
For A-axis “‘INC/ABSA‘* (#4210 D1- #4020 D1) = .
For B-axis “INC/ABSB” (#4212 D1- #4022 D1) = ~
Incremental value at ‘0" . ., _ -
Absolute value at ‘1"

(4) The moving direction 18 set by mnput signal only at incremental designation

For A-axis  “‘DIRA” (#4210 D2— #4020 D2)
L For B-axis “‘DIRB’ (#4212 D2— #4022 D2)
* Plus direction at* *‘0”’
Minus dwrection at ‘1"’

When the moving amount 1s set with a minus sign, the ax1s moves In the direc-
tion opposite to the above

1 s td 3

(5) The start signal 1s turned on after. setting the above nput signal

For A-axis  “‘STRA’ (#4210 DO— #4020 DO)
For B-axis “STRB” (#4212 DO— #4022 DO)

The axis starts moving when the 31gnal starts up’
(6) When the axis starts moving, the axis moving signal 1s output .- - s
This 51gna.l 15 turned off when the axis move 1s completed

' For A-axis ‘MOVA” (#4509 DO- #4307 DO)
For B-axis  “‘MOVB” (#4509 D4-.#4307 D4)

[Typical Time Chart] : . . - y

OFFSET VALUE & ¢ 27 s* - - : 2 =

NO INPUT < o

(HAQ TO HA7)
INCREMENTAL/ 7 : ot '

sk ABSOLUTE '
— ] INCREMENTAL
{INC ABSA)

MOVING DIRECTION . ‘ i . . -
INPUT : - SR .

{DIRA) - . PLUS DIRECTION ., .. 4 :

START INPUT I oy
(STRA) 3

- N - LS A " - . P L (s 5 -
OUTPUT DURING . T ]

AXIS MOVING
{MOVA)

STOP INPUT
(STPA) by £y T LA

P +
£ 4 M
I A z - rT. k

AXIS MOVING

"Fig 213 Time Chart’



2.15 2 2 Jog command
This method moves the axis at the speed set in the offset value area m advance while
the jog input signal 1s mnput
(1) Set the moving speed n the offset value area in advance
The area where the value can be set 1s in the' range of H301 to H399

NOTE

Speed designation 1s not possible at H300

(2) When parameter # 1002 D4 1s set to ‘0"’ the moving speed setting offset value No
-300 15 set 1n binary

By setting parameter # 1002 D4 to ““1”’, the same setting method 1s used as
that of the constant move command Moving amount 1s not needed for the Jog com-
mand, but the moving amount setting area No 1s specified for the value set by the
mput signal . .

(3) Turn on the.jog input signal m the direction 1n which the axis 1s to be moved

For A-axis  ““+JA” (#4210 D4— #4020 D4) ..
. =JAY (#4210 D5 #4020 D5)
For B-axis “‘+JB” (#4212 D4 #4022 D4)
“LJB” (#4212 D5 #4022 D5)

(4) To stop the axis moving, turn off the above Jog mput signal

i

vt € v T » i
When both jog input signals are m the plus and minus directions, the axis stops

(6) The axis moving signal 1s output during axis moving as well as the constant amount
move command : oo

[Typical Time Chart]
OFFSET VALUE
NO INPUT
{HAD TO HA7) : “‘(
JOG INPUT
(+JA)

MOVING DIRECTION |
INPUT
{(MOVA}

1

STOP INPUT

(STPA) :
¥ il ‘—
AXIS MOVING ﬁ_] T | L




2.15.3 Home Positioning Operation o

When the home posttioning signal (“ZRNA’" or ““ZRNB’") 1s turned on; the ax1s starts
moving m the home positioning direction set in the parameter to execute home
positioning :

The speed at which the axis starts moving 1s set In the offset value area m
advance and 1s specified by the input signal at execution The operation sequence 18
the same as the home positioning sequence using the deceleration LS of the basic axes

(1) Set the imtial speed n the offset value area in advance

(2) Input (offset value No -300) as the nput signal as well as when the jog command
1s provided
(‘‘HAQ) to “‘HAT7” or ““HBO” to ““HB7"")

(3) Turn on the home positioning signal

For A-axis “ZRNA" (#4210 D6— #4020 D6)
For B-axis “‘ZRNB"' (#4212 D6— #4022 D6)

According to the home positioning direction parameter setting, home positioning
operation starts in the specified direction

The home positioning sequence 1s the same as that of the three basic axes

t

(4) When entering the home pbmho_n output width, home position output signal (*“ZPA”’
““ZPB’’) 15 output

(5) When the home p051t10n output 1 turned on, the tlme to reach the home position
1s delayed and the home positioning signal 1s tumed off (Calculate the delay time
according to the home position output width and home positioning creep speed )
By turning off the home positioning signal during home positioning operation. the
operation 1s interrupted at that time

INITIAL SPEED (SET IN OFFSET VALUE AREA}

APPROACH SPEED (PARAMETERS #2307 #2607)
SPEED - - CREEP SPEED (PARAMETERS #2308 #2608) '
\ ﬁ -é— HOME POSITION
DISTANCE
“
DECELERATION LIMIT SWITCH l
i . FIRST PULSE AFTER DECELERATION LIMIT SWITCH 'ON
‘_.——‘
HOME POSITION PULSE d
_”_] L."_"—I LJ |_’ Ll - FINAL MOVINSG msgéagncz INUMBER OF PULSES)
{PARAMETERS #2309 #2609
PHASE A OR B PULSE ]
1 | datnd e | LT D BN HR N R R RN RHIN]
i
HOME POSITION ‘l
J— I.__ HOME POSITION AREA (NUMBER OF PULSES)
[PARAMETER #1125)

Fig 215 Home Posiioning Operation
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2.15.4 Axis Moving Stop Command

By inputting the stop signal during axis moving (or opening the stop signal), decelera-
tion to a stop 1s executed, by closing the stop signal, the axis starts moving again

A-AXIS MOVE r
STPA |__~J—__

FOR A-AXIS “‘STPA” (#4209 D0O— #4024 D0)
FOR B-AXIS “STPB'* (#4209 D2— #4024 D2)

2.15.5 Absolute Position Setting

It 18 necessary to teach the absolute home position at the beginning for a system em-
ploying an absolute encoder

With auxihary axes, when the home position designation mnput signal (“ZPNA’’,
“ZPNB”’) 15 turned on 1n any mode, unlike the three basic axes, that point 1s stored as
the absolute home position However, even if the home position designation input 1s
turned on during axts moving, it 1s not accepted

For A-axis  “ZPNA’ (#4210 D3— #4020 D3)
For B-axis  “ZPNB” (#4212 D3— #4022 D3)

2.15.6 Auxiliary Axis Servo OFF Function

With the two auxihary axes, by turning off the servo ON signal (**ASVOK’’ or “BSVOK""),
the servo OFF status (baseblock status) can be entered for each axis

(However, the man circuit 1s still ON )

Even 1f the servo ON signal of the auxihary axis 1s turned off, an alarm wiil
not occur

To enter the servo ON status, turn on the servo ON signal again
When the servo ON status 1s entered, the ‘‘during servo ON”’ signal is output

A-axis servo ON signal  ASVOK (#4210 D7— #4020 D7)
B-axis servo ON signal BSVOK (#4212 D7— #4022 D7)
During A-axis servo ON  SVONA (#4509 D3— #4307 D3)
During A-axis servo ON  SVONB (#4509 D7— # 4307 D7)

NOTE

When the basic axis servo i1s turned off, the auxihary axis servo cannot be turned on
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2.15.7 Alarm L. 7
If a servo system alarm occurs even with the auxihary axis, signals “MC1’" and “‘MC2"
output from the MOTIONPACK-120 power supply.section 1s cut off « - .

The alarm contents are the same as those of the three basic axes With A-axis,
the alarm has a code in 700s, with B-axis, m 800s  For details, refer to the alarm code st

If an alarm occurs, the alarm signal 1s output

For A-axis “‘RSTA’ (#4209 D1 — #4024 D1)
For B-axis ~“‘RSTB” (#4209 D3— #4024 D3)

(Example)

ALMA ———J I

RSTA

3

When the main circult 1s cut off because of a servo system alarm, remove the
alarm factor after turning off the power supply, and then turn on the power supply again

If the factor has been removed, the‘alarm sighal 1s not output

4

1’

2.16 STORING PROGRAM NUMBER

When parameter # 1001 D3 1sset to *‘1”" at power supply ON, the program No select-
ed at power supply OFF 1s seclected ’

{Related parameter)

#1001 D3 Storing program number
1 Available
0 Not available

A - ~
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3. PROGRAMMING

The MOTIONPACK-120 system uses the NC program language An example of program-
ming machine motion 1s shown below

NO0O0OQ1 G001 X10 0 Y20 0 F.100 -~ M10-
Motion
delimiter,
also called
end of
block
{EOB)

L

Auxihary

operation

accompanying
. machine motion
) :

Motion speed
¥

Travel distance

A

) QOperation
¥ mode

Operation
sequence

Fig 31 )

) As shown above, a program 1s written with alphabetical codes A through Z and
digits At the end of a block, CR (,) appears, and.a program consists of several blocks

3.1 INPUT FORMAT

3.1.1 Input Format List _ A

The numerals in the Table 3 1 indicate the maximum riurber of digits permtted for

entry mn the input data )
X + 5«3

o T T 3 decimal digits E T .

5 integer digits -

Sign ( ,-)
Axis cods

-

Normally, decimal points are not written  If dectmal pomnts are written, differ-
ent treatment 1s required  Refer to Par 3 1 3 *“DECIMAL POINT PROGRAMMING”’
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Table 31 Input Format list
Item Format ) ltem Format
Program No 04 M-function M2
Sequence No N4 S-function S5
G-function G2 Offset No H2 or D2
Axis Word a+53 (Note) Dwell Command P53
Feedrate per Minute F5 Program No Designation P4
T-function T2 Number of Repeats L8

Note In the above table “‘a’ represents an axis code X Y, ZLJLK Ror@
With the digit codes following alphabetical codes, the leading zeroes and + are
omitted Minus signs (~) cannot be omitted

X00123 —» X123
X+123 — X123
K-123 — K-123

With the CRT control station, the end of block (EOB) code 1s represented by “*,”’
With a personal computer, 1t 1s represented by CR (ASCII code)

€

(Example)

4

3.1.2 Address Characters

Table 3 2 shows the address codes and theirr meanings

Table 32 Address Characters '

Character Meaning Character Meaning
D Offset No 8] Program No ;
F Interpolation feedrate P Dwell time, Program No with sub-routine programming
G G-function Q Cut depth and shift value of combined operation commang
H Offset No R Radius designation of circular arc
! X-coordinate of arc center 8 S-function
J Y-coordinate of arc center T T-function
K Z-coordinate of arc center U, X X-coordinate
L Number of repeats vV, Y Y-coordinate
M M-function W, Z Z-coordinate
N Sequence No
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3.1.3 Decimal Point Programming : ..

For coordinate (distance), | tlme and feedrate “numerals mcludmg a dec1mal pomt can
be used - Lo

(1} A decimal point can be used with the following address characters’
Coordinate XY, Z,U,V,W I[JKR,Q . -
Time P W T . . e

(Example)  Where 0 001 mm/p,”
X15 means X-axis 15 000 mm ; .
Y20 5 means Y-axis 20 500 mm
G04P1 means dwell time 1 000s

(2) When numerals without a demmal pomt are programmed -
“1"" 15 regarded as ‘0 001" (for 0 001 mm/p)

(Example}  X15 means X-axis 0 015 mm .~ ' ,

3

3.1.4 Decimal Point Movement

The decimal point position on the current value display can be moved by setting
parameter # 1005 D2—Do

When the number of decimal places 1s two
X156 X15 00 mm- - . - . :
Y205 Y20 50 mm
X45 X0 45 mm
YOl YO 01 mm

(1) The decimal point le_ove'men?range 1§ as f_ollox;vs
@ The number of decimal places 1s three in standard setting (0 001 mm/command pulse
in handhing the minimum setup units)

The number of decimal places 1s two 1n standard setting (0 01 mm/command pulse
in handling the minimum setup units)

@

® The number of decimal places 1s one n standard setting (0 1 mm/command pulse
in handling the mimmum setup units)

@

There 15 no decimal point 1n standard settmg (1 mm/command pulse in handlmg
the minimum setup units) !

(2) The decimal point 1s moved sumply to facilitate display and mput method The
units n the control subsystem functioning m MOTIONPACK do not change In
the User’s Manual, the number of decimal places 1s also three in standard setting
As a rule, 1n this manual, one command pulse = 0 001 mm
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(3) If decimal point specification in @ 1s not made, conversion between the specified
value and actual machine travel distance 1s requlred This affects the following
programmed values and parameters o

boe ¥

Speed (feedrate):

* Interpolation feedrate F specification in program

* Parameter # 1101 Maximum manual handle feedrate ‘setting

* Parameter # 1102 Maximum nterpolation feedrate setting

* Parameters # 1104 - # 1118 . Jog feedrate setting

* Parameters # 1130 - # 1132 Rapid feedrate setting

* Parameters # 1407, # 1707, # 2007 Home positioning approach speed
* Parameters # 1408, # 1708, # 2008 Home positioning creep speed

AcceIeratlonldeceleratlon €

. Parameters # 1412 & 1712, # 2012 Interpolation feedrate bias setting

* Parameters # 1404, # 1704, # 2004 TFurst stage linear accel/decel constant

* Parameters # 1405, # 1705, # 2005 Second stage Linear accel/decel constant
. Parameters H# 1406, # 1706 # 2006 Accel/decel constant selection speed

Posmons : ‘ 1

* Parameters # 1122 - # 1124 Step feed ?

* Parameter # 1125 Home position area setting
* Parameters # 1504, # 1804, # 2104 Soft hmit boundary value mn positive
direction
. Parameters # 1505, # 1805, # 2105 Soft limit bonudary value in negative
+ direction
. Parameters #'1202, # 1201 Combined operation command settmg data

(Example)  When decimal point movement 1s used by setting one command pulse
(0 01 mm) two decimal places in movement, all of the programmed
values and parameter setup values deSCI‘Ibed above are affected

each becomes 10 tmes the standard setup unit of one command pulse

(0001 mm) (o ™™ _10) That 1s, 1f F12 15 programmed i

F setting, movement 1s made at the rate of 120 mm/min

* I parameter # 1102 (maximum mterpolation feedrate) 1s set £0 2400, movement
1s made at the rate of 24000 mm/mn
* The maximum programmable value *99999 999 becomes + 999999 99
For example, X15 15 displayed as X15 00 mm,
Y20 5 1s displayed as Y20 50 mm, and
745 15 displayed as Z 0 45 mm

(4) If memory operation 1s performed by programmng numeric values having a decimal
pomnt different from the specified one, alarm (No 16 PROG ERROR) occurs

(Example) ~ When # 1005 = 2 (two decinal places) 1s set,
The command block GO0 X10 00 Y12 34, 1s executed normally
The command block GO0 X10 00 Y12 340, results in an alarm
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3.1.5 Program Number - ... . . .

Program Nos are prefixed to th!e‘ brogramsrto dentify thern

(1) Up to 4 digits can be used as program Nos wrntten after the character O
(00001-09999) Up to 99 programs can be stored 1n the memory of a motion mod-
ule 1n 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 m M02, M30 (or M99) MO2 and M30
indicate the end of mamn programs . For the explanation of M02, M30 and M99,
refer to Par 35 2 (2) “M-FUNCTION™ .

3.1.6 Sequence Number

Address N followed by up to 4 digits can be programmed at the leading end of a block
(NOOO1-N9999) o : ‘ ‘

These digits are used to 1dentify the blocks, but do not have any effect on the
internal control or program execution sequence Therefore, the digits may be select-
ed 1n sequence, but they can just as well be any numbers, such as numbers out of se-
quence, duplicate numbers, or no numbers at all ~ Using sequential numbers are
normally most convenient to identify the blocks

'3.1.7 Optional Block Skip

Those blocks 1n which “/n’’ (n = 1-to 8) 1s written are skipped from the ““/n’’ to the
end of the block when the external optional block skip switch of that “‘n’” number 1s
ON The ‘‘/n’’ can be written also at some position 1n the middie of blocks -

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

When switch SK2 1s ON, this block 1s totally 1ignored and when switch SK3 1s ON, this
block 1s executed only as 1f 1t 18 N1234 GO1 X100, '

L

NOTE

1 Normally, 4 blocks are read In advar;ce Therefore, turn on the skip signal 5 blocks
on this side of the programmer . .
2 The optional block skip function 1s processed when the instruction 1s read from the

. memory to the buffer When it1s already read into the buffer, subsequent switching
on of the switch wili not be effective to skip the block H

3 If nn “/n” 1s omitted, it means “ /1"

-
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3.2 G-FUNCTION
3.2.1 List of‘G-Codes

Table 33 List of G-Codes

Function Gl GIl |Group Command Word Description
Posrtroring G00 | Goo GOOX Y Z Simultanecus rapid traverse along 3 axes to
arnve at postion X, Y, or Z
Linear Interpolation Go1 | GOt GOIX ¥ 2 F Simuitaneous feed motion alcng 3 axes
resulting in inear motion 10 position X, Y, or
Z at feedrate F
Circular Goz2 | Gez o1 Go2X Y | J F , Resullant circular motion to position X, Y (or
Interpolation G03 | Go3 G02G18Z X K | F , ZX, YZ) with the center at |J (or KI, JK), or
Go2G19Y 2 & K F with a radius of R, at a tangental feedrate
Go2X Y R, of F
G0z  Clockwise
G03  Counterclockwise
Dwell Command Go4 | Go4 Go4P Waiting untl the time duration specified by
P elapses before starting to execute next
block
Error Detect G068 | Go6 * GOBX Y Z After the allocation of motion pulses to X Y,
Off Positioning Z, the subsequent block executon s start-
ed immechately without waiting for complete
posiioning
Offset Value Input G110 | G10 GI1CH Q Direct input of offset value In program
Plane G17 | G17 Designation of the plane on which to execute
Designation G18 | (18 circular interpolation
G19 | (19 02 — G17 X-Y plane
G118  ZX plane
G19  Y-Z plane
Return-to-Reference G28 | G28 G28X Y Z Return-to reference point after moving to X,
Point Y Z However, when the power is first turned
on, it returns fo the reference point 1m
mediately
Skip G31 | G ¥ G31X ¥ Z F When skip signal I1s turned on or off during
Inear interpalation at feedrate F toward X Y,
Z, resulting from simultaneous mation aleng
3 axes the motion decelerates and stops
- Then the next block 15 executed
Bolt Line Circle G34 — GadX Y | J L Performs positioning for individual functions
Line at Angle Driling pat- | G35 — * G3sX Y | J L, using the coordinates specified by X and Y
Arc tern cycle $ | G36 — G36X Y | J K L
Grd G37 — G3TX Y | J K L
Tool Diameter Offset Cancel § G40 | — G40, These functions are started by command
Tool System Offset Command (Right) $ G4 — G410 X Y G41 or G42 and are canceled by G40 G41
Tool System Cifset Command (Left) § G42 — 07 [ G4z XY , and G42 indicate the direction in which the
© tool path 1s offset, In relaton to the machine
. . . traveling directon i
Z-aws Offset + G43 — G432 H Motion distance 1n Z direction s increased
Z-axis Offset — G44 — or decreased by offset memory value desig-
nated by H
05 G43  Plus
G44  Minus
Z-axis offsst G49 — G49, Cancelling contents of memory of offset value
Command Cancel desgnated by H
X-Y Axes Offset Command + G4a5 — GasxX Y D Motion distances m XY directons are n-
creased or decreased by ofiset niemory
X-Y Axes Offset Command — G46 — * value designated by D i
XY Axes Offset Command Double + G47 — G47X Y D Moticn distances in X-Y drectons are in-
creased or decreased by twice the offset
XY Axes Offset Command Double - G48 — , memory value designated by D
Machine Coordinate G53 | G&3 * G53X Y Z Returning 1o reference point (X, Y, 2} of

System Setuing

machine coordinate system

Note Mark indicates that the power 1s turned on and the marked functien 1s autoratically selected
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3.2.1 List of G-Codes (Cont'd)

Table 33 List of G-Codes (Cont’'d)

Function GI G |Group Command Word Description
Notch Signal B G66 | G66 Géex M .| Signal output at the previously programmed
¥ ¢ T
Qutput Command G67 | a6~ G67TX M posiion during posﬂp@r}g_ o
Notch Signal A Ge8 | Ges G68XH YH , Signal output at the previously pro'g';rammed
Qutput Command « position dunng positicning
Notch Signal A Output G69 | GB9 GE69 Notch signal output 1s reset
Reset Command
Deep Hale Dnliing G71 — GrX Y Z R Qi L Deep hole drilling operation
- . PF. ' -
High-speed G73 — G73X Y Z R Q L F , | Hgh speed deep hoie drling operation
Deep Hole Drilling G73X Y Z R 1 d K .
_ L F, ¢
Reverse Tapping @ars - = | G74X Y-Z R P L Reverse tapping operation
N F ; M
Combined Operation G800 - G80, Combxned operation command 1$ canceled
Command Cancel . -
Combined Operation G8t | — G81X ¥ Z R LF Drilling aperation . ’
Command Drilling -
Combined Operation Gz — GezX ¥ Z R P L Dwell on hole bottom n dnling operation
Command Spot Facing F, - - N
Combined Qperation - (383 — Ga3X ¥ Z R QL Cut depth and shift distance can be
Command Deep Hole F, specihed
Drifling G83X ¥ Z R I JK
09 | L F
Combined Operation G84 - G8AX Y Z R P L Tapping operation
Command Tapping F "
Combined Operation G85 — GesXx Y Z R L F , Bornng operation
Command Boring \
Combined Operation G86 — G8eX Y Z R L F , Spindie staps at Z pont i boring
Command Boring -
Combined QOperation G8s — GegX ¥ Z R P L Dwell at Z point in boring
Command Boring . F o, G
Combined Operation Go8 — Return to intial point level after combined
Command Initial operation ends
Point Return-
1 0 i
Combined Operation G99 — - Return to R point level after combined oper-
Command R Point ahon ends
Return - }
Absolute Command GO0 | G80 G920 Designating mohon data to be absolute
= 03
Incremental Command Go1 | G9 G911 Designating motion data to be incremental
Programming of Goz | G50 * Gaz2X Y 2 ., Designating position of "absolute zero point ™
Absolute Zero Point ¢ :
Threading Command?® — G92 o1 Go2Z(Wy F Threading operation :
Gozx()y Zw) F
_Feedrate per Minute — Go8 G98, Feedrate per minute
04
Feedrate per Revolution — GQQ‘ G99, - Feedrate per revolution
Constant Surface — G96 G96 Constant Surface Speed -
Speed Control® - - < .
Constant Surface — G987 06 | @a7, Constant Surface Speed Cancel
Speed Cancel?

$ Optonal

-

1

Notes 1| Mark " ind:cates tﬁat the power 15 turned on and the marked function 1s autematically selected

_2_GI — Sundard G codé
GIl — G code for lathe

i
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(1
(2)

(3

4)

(a)
(b)

(©)

The G-functions marked by » are non-modal and effective only for the block 1n
which they are programmed

The G-functions in groups 01 through 10 and modal, remaining effective until
another G-function 1n the same group 1s programmed next

The G-functions m the x group cannot be programmed 1n the same block 1n which
another G-function 1s programmed Any such G-function must be programmed
In a separate block

Setting 1 for parameter # 1003 D7 provides specifications for a lathe system Lathe
system specifications differ from standard specifications as follows

On the X and Y axes, one pulse stands for 0 5 micron

The following G-functions are disabled combined operation command, drilling pat-
tern cycle, and offset

Functions of the following G-codes are changed

Standard GI Lathe System GII
G92 Programming of absolute home position Threading command
G98 Combined operation command mitial point return Feedrate per minute command (mm/min )
G99 Combined operation command R point return i Feedrate per revolution command {(mmirev) )

€



. —— % b e T e e g bampes = g e e vt

3.2.2 Positioning (G00) -l

() [GOOX Y Z_, |

With this command, the tool 1s sent to the specified position, with the shdes in the
3 axial directions moving sumultaneously A shde for which no command 1s
programmed remains motionless

(2) A fast feedrate can be determined on each axis  Three levels of overniding of L,
M, and H can be selected A maximum achievable feedrate 1s 36,000 mm/min

. (Program example) GO0 X4000 Y4000 Z4000,

Y AXIS

4000 _
Rapid traverse rates
0 _ X AXIS X-Ax1s 8 m/min
- - 4000 Y-Axis 8.m/mun - -
Z-Ax1s 4 m/mmn
4000 Fig 32

Z AMIS

(3) Motions in the three axes are independent of each other, and, therefore, the resul-
tant tool path is not necessarily straight” This requires particular attention

(4) GOO 1s a modal G-code belonging to the 01 group

3.2.3 Error-Detect-Off Positioning (G06)

TGO6X Y Z . |

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

(1) A GO0 command 1s executed 1n the error-detect-on mode  The execution of a block
1s started only when the servo-delay pulses are confirmed to have been reduced
to within a permussible 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 G086, the program advances as soon as the
motilon pulses have been allocated

(2) With GO6, the program advances to the next block as soon as the positioning by
a block 1n the + group has been completed Therefore, the motion path 1s round-

ed at the corners
GO0 POSITIONING
(3) GO6 1s a non-modal G-function in the / PATH
» group, effective only 1n the programmed ™

block G0 POSITIONING

Fig 33
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3.2.4 Linear Interpolation (G01)

()[GO1X Y Z F |

With this command, the three slides move sumultaneously, resulting in a linear mo-
tion Where commands are missing for some axes, those axes remain motionless

(Program example)
GO1 X4000 Y4000 Z4000 F100,

Y AXIS
4000
100 mm/rn

|~ RESULTANT FEEDRATE

¢
4000 X AXIS

i
4000
Fig 34

Z AXIS

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

(3) The feedrate 1s specified by the F-code  The resultant speed of the motions of the
moving slides become the command feedrate .

= 400 = Vv Fx2 + Fy2 + Fz2 b
(mm/mm)
(Fx, Fy, Fz denote feedrates in X, Y, or Z direction )

(4) If no F-code 1s programmed 1n the block of GO1 or in the preceding block, the alarm
state [No 19 PROG ERROR (F] 1s turned on

3.2.5 Circular Interpolation (G02, G03)’

There are the following two types of commands for circular motion

* By approached and central coordinate points of circular motion path
* By approached coordinate pomnt and radwus of circular motion path

(1) Command by Approached and Central Coordinate Points

With the following commands, the machine shde motions are controlled to give resul-
tant circular motion on the XY, ZX, or YZ plane at a tangentlal feedrate specified
by F

XY plane GI7TGO2X Y I J F |
GO3 ,
ZX plane Gl8G02Z X K 1 F |,
G03
YZ plane GI9Go2Y Z J K F ,
. GO03 :
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3.2.5 Circular Interpolation (G02, G03) (Cont'd) . : - -

The rotating direction of the resultant motion 1s specified as follows
G02 Clockwise ' o \ , ]
G03 Counterclockwise . . S .

Y AXIS X-AXIS ZAXIS

a0z
:}\
_— "
XY PLANE XAXIS ZX PLANE ZAXIS YZ PLANE Y-AXIS

G17) - G18) {G19)

Fig 35
When programml_ﬁg circulz;r interpolations (G02, GO3), make a preliminary
specification of the plane for interpolation with_G17, G18, or G19, beforehand

G17 XY plane <.

G18 ZX plane

G19 YZ-plane . .. ' v - T,

Immediately after turning on the power, the XY plane (G17)1s automatically
selected, iIf not otherwise programmed . .

] [

(Program examples) "
G17 G90 G03 X1500 Y4000 I-3000 J-1000 F150,

Y-AXIS NI - .
- 3 - 13
END POINT
4000 START POINT !

Fig 36 Absolute 2000

Programming (G90) CENTER o "~ 1000

-3000
1500 5500 X AXIS

G17 G91 GO3 X-4000 Y2000 1-3000 J-1000"F150,

.t 1

v-AxS
4000
! END POINT
| e
4000 G0o3d
2000
2000 -
Fig 37 Incremental CENTER . -1000 .
Programming (G91)
3000
+ L
1500 5500 XA0S T o

NOTE

Central coordinate point must be designated by viewing from start point regardless of G90
and G91 B4



(2) Radius Designation

In programming circular interpolation,. the radius of the circular motion path may
be programmed by R, instead of designating the coordinate of the center. by I, J
or K This 1s called “‘radius R designation in circular interpolation command’’

Note that
When R>0, the segment angle 1s less than 180°
When R<0, the segment angle 1s greater than 180°

+

‘ NOTE

i the coordinate value of the end point of a circular interpolation motion 1s not on the cor-
rect circular path due to errors in calculation, etc , corrections are made as showninFig 39

When the end pomt 1s programmed in the hatched areas, alarm state [No 21
PROG ERROR (G02/G03)] occurs

1

One complete circle cannot be programmend, so when programming a complete

circle, 1t must be divided into two commands
% N\
7. ¢ N\

QEND POINT i

\ — __+_- -
\ ICEN‘!'EFI

180 OR MORE

180 OR LESS

- o
b
- . \ /
START POINT \\\.\\ /////
G17 GO2X Y Rt F The " marks represent end commands
Fig 38 Fig 39
(3) Complete Circle Designation
A completely closed circle can be programmed in one block
(Program example) " vaxis ’
GO0 X0 YO, . ) “
G02 X0 YO 11000 JO F100 |
X-AXIS
y 2000
m Fig 310 ~
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3.2.6 Helical Interpolation (G02, G03) CuT

(1): Linear interpolation move 1s possible by an axis which 1s not included 1n the circu-
lar arc plane, synchronizing with the circular arc mterpolatlon This movement
.1s: called helical interpolation ‘

4

(2) Command format
(a) XY plane

(02 R ‘
G17 GOS} X Y {I J } Z F .

(b) ZX plane ) . - -

Go2 R
G18 G03}Z x_{K 1 }Y F o

(b) YZ plane
G021\ R’
G19 GOS} Y y/ {J K } X F ,

[Typical program] 7

END POINT

X START POINT

(3) Precautions
(a) A circular arc must be within 360°

(b) Any position can be specified for the start point and end pomt only 1f condition
(a) 1s satisfred

(¢) Feedrate F indicates the mrcular arc contact line speed on the circular arc plane
Therefore, speed (F’) of the linear axis can be obtained as follows

(Linear axis length)

(Circular arc length)

F'=Fx

(d) Tool radius offset C 1s apphed only to a circular arc plane

(e) If the circular arc contact line speed and linear axis speed exceed the value set
1n parameter # 1102, the speed of the fastest axis 1s controlled so that 1t will
not be larger than parameter # 1102 value
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3.2.7 Dwell (G04)

&)

With this command, the execution time of the next block 1s delayed as long as the
time specified by P

NEXT BLOCK EXECUTED

" TIMER

Fig 311

(2) A dwell command 1s programmed as an mdependent block

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

Format Dwell Designation Range
P53 0 001 to 99999 999 s

Note The values are not affected by metric or inch /0 umts

(Program example)

G04 P2500, ° -
or Dwell time 2 5 seconds ‘ ¢
G04 P2 5, :

3.2.8 Offset Value Input (G10)
Offset value data can be directly written in the program
(1) Offset Value Absolute Command

The command block

[GIOH @ , |

causes the offset value data specified In Q  to be written into the offset number
specified in H  The previously entered offset value data 1s updated

Program example G10 H20 Q1 23,
10 H21 Q-456,

This sets 1 23 in offset number H20 and -456 mn offset number H21
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3.2.8 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
built-in sequencer or the machine I/O mnput pmn '
The command block
[GI0OH U , | W T
causes offset value data (BCD signal) input from the mput signal number specified
in U (U4000-U4599) to be.written mto the offset number specified in H The
previously entered offset value data 1s updated )

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

Tw&: digit deglgnaélén (1 byte or 8 bits)
Four-digit, designation (2 bytes or 16 bits)
Six digit designation (3 bytes or 24 bits)
UL — Eight-chgit designation (4 bytes or 32 bits)

- - — - - —

# £ -t
- - i

NOTE

T

1 Only numeric values with no decimal point can be designated - e Con

2 To designate a minus sign, externally input the external offset data minus sign signal
(EINV) together with the offset data . : "t
(The plus sign need not be entered ) The /O number for the external offset data minus
sign signal 1s 40074 The signal Is assigned to pin 9CN-22 1n a standard ladder
program

3 If the /O signal number specified by U 1s not coded in BCD, alarm 24 occurs
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(3) Parameter Value Write Command . -

Parameters can be changed using the G10.command during MDI or MEM opera-
tion Specily a numeric value @ or offset number for the parameter number P 1n
the following format

|GI0OP Q , |

or

|GIOP QH ||

The following parameters can be changed

# 1006, # 1120 to # 1129, # 1130 to # 1139
# 1149, # 1200 to # 1209 ‘
# 1400 to # 1459, # 1700 to # 1759, # 2000 to # 2059 e

Parameters # 1400 to # 1459, # 1700 to # 1759, and # 2000 to # 2059 can
be changed when parameter # 1012DZ s 1

NOTE

If parameter number which cannot be changed 1s specified, aiarm 24 occurs

Program example . ‘
* When parameter # 1005 contains
D7 =0,D6 = 1,D5 =0, D4 = 0 ,
six digits (3 bytes or 24 bits) are specified for the number pf data digits
* When the mput signal state 1s the command block .

D7 D6 D5 D4 D3 D2 D1 DO

#4210 | 7|8 #4210 (0| L |11 |1]oloOo]oO
#4211 | 5| 6 #4211 (ol 1o /1|01 |1]0O
#4212 |3 | 4 O sa12 [0 Jo|1lt]lol1]0]o0
#4213 [ 1| 2 #4213 (oo (0ol 1]olol1]0
{BCD Indication) {Bit Indication)
G10 H20 U4210,
sets 345678 m offset number H20 - ¢
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3.2.9 Piane Designation (G17, G18, G19)

(1) The planes for executing circular mterpolatlon are demgnated by G17, G18 or G19
G17 XY plane )
G18 ZX plane T
G19 YZ plane

(2) Motion commands for any single slide can be programmed w1th0ut regard to the
plane designation by G17, G18, G19

For example, when “G17 Z . is programmed, the shde along the Z-axis
moves ' - S

(3) Immediately after turning on the power, G17 (XY piéme) 1s automatically turned on

= - -

3.2.10 Automatic Home Positioning (G28)

(D[G28X Y Z , |
With this command, first, the machine 1s moved to X, Y, Z by quick feed (GO0,
and then, to the home position However, 1mmedlately after the power 1s turned
on, the machine moves directly to the home position without first movmg to X Y Z

(a) The machine moves along the three axes 31multaneously, but any axis, not com-
manded, does not move

(Prograrﬁ example)
G28 X20 Y10,

Y-AXIS

Vg . START POINT
. X-AXIS LS POSITION

3

POSITIONING

REFUGE POINT
> Y]

Y AXIS LS POSITION

HOME HOME POSITIONING - -t
POSITION
‘é—v ‘ - XAXIS . . v !
Fig 312
NOTE

If an absolute encoder is used, the above 1S usually not applied  If no home position LS
ts used, the machine 15 moved to the stroke end
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(2) High Speed Home Positiorung Specifications .

(2)
(b)

(©)

(@

High speed home positioning specifications can be made 1n place of the automatic
reference point return described above by setting parameter# 1001 D2

The high speed reference pomnt return differs from the automatic reference point
return mn that axis movement 1s always positioned 1n rapid positioning (GOO) Thus,
axis movement 1s not decelerated to approach or creep speed around the reference
point, enabling a return to the reference point in a short period of time

However, the high speed reference powint return 1s enabled after a manual return
to the reference point 1s made after power on or after completion of normal refer-
ence point return operation for all axes by using the G28 command If G28 com-
mand 1s given abruptly with the high speed reference point return specifications
after power on, automatic reference point return operation 1s performed only at
the first time .
NOTE
If an absolute encoder 1s used, the first return to the reference point has been completed
at power-on

When high speed reference pomt return specifications are made, a return can be
made to the reference point even 1f the starting position is beyond the area where
reference point return 1s enabled

3.2.11 Skip Functlon (G31)

(1

(2)

| G31 X Y Z F ., ]
With this command, a special linear interpolation 1s executed as follows

When a skip signal (SKIP) 1s turned ON/OFF during this interpolation, the machine
decelerates and stops, the remaining motion 1s neglected and omitted, and the pro-
gram advances to the next block In other command except for G31, ON/OFF oper-
ation of the skip signal 1s 1gnored

s

i, ROme! STARTED MAGHINE

SKiPp l/DECELERATI{]N AND STOP

STARTED MACHINE
DECELERATIQN AND STOP

SKIP -A\uE!_
G31 1s'a non-modal function and effective for block commanded

(Program example)

N100 G90 G31 X100 0 Y50 0 F300,
N200 GO1 X80 0 Y150, s s

RECEIVED MERE

\_\ /9(100 50)

———==  ACTUAL MOTION
M ®
I

/\ — = ——w— MOTION WITHOUT SKIP SIGNAL
(50 20)
(80 15)
X

Fig 313
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3.2.11 Skip Function (G31) (Cont'd)- D S

(Operation example) ¢
N00O1 G90 G31 Z-100 F100, ' - e
. N002 G01 Z100 F1000, § :

When the skip signal 1s input (LS 1s from 'ON to OFF) durimg execution of NOO1,
the machine stops at that time Then the program advances to the next block N0O0O2

t ¥

P DOG

’//'///// .

S
N
I,

-100
lﬂ"
{

If no skip signal 1s from ON to OF‘F during the execution of a G31 block, the
machine stops at the end of the block, and’an alarm (No 28 PROG'ERROR G31)
oceurs )

(3) When parameter # 1003 DO 1s set, after the executlon of a'G31 block without tur-
ing from ON to OFF a skip signal, the program 18 advanced automatically to the
next block with no alarm

(4) During the skip operation, the axis position where the skip signal was turned OFF
and the machine stopped 1s written immediately to the following offset area

X H297

Y H298

Z H299

)' El

3.2.12 Position Offset'in Z-Axis '(G43;-G44,’G49)

This command 1s for adding or subtracting the contents of the offset memory to or from
the Z-axis command value for correcting the Z position See Par 4 4 ““DISPLAYING
AND WRITING OFFSET DATA"' a

(1) G codes for Z Offset Functions and Offset Direction

The actual offset direction 1s determined b'5'z 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

‘ r

Table 34, .
Offset Value Sign-
G Code Meaning
(+) (-)
G43 {+) direction (+) direction (—) drection
G44 {—) direction - (=) dwrection ~ (+)direction
G49 Cancelling - -




(2) Once G43 or G44 1s commanded, 1t remains effective until cancelled by G49 They
are modal

3

(3) G49 command cancels Z offset commands

(4) HOO command also cancels Z-axis offset commands (HOO 1s a unrewritable value,
because 1ts content 1s fixed to 0 )
(5) Z-axis offset commands are programmed as follows

(a) (GOI)
| G43 (G442 H |, |
With this command, the offset memory content designated by H 1s added (or sub-
tracted) to or from the Z command position, and the movement 1s made to the cor-
rected position

(o) [(GOD) Z

G43 (G4 H

With this command, the offset value designated by H only 1s covered by the Z motion
() | G43(G44)Z H
H ,

With this cornmand, 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 GOO or GO1
When G02 or GO3 1s programmed, the alarm state occurs

NOTE

- If a G92 command involving Z-axis 1s commanded, while a Z-axis offset i1s under execu-
tion, the offset 1s cancelled In principle, specify G92 with an offset cancelled state

(Program example)
H10 OFFSET VALUE-3 0

H11 OFFSET VALUE 4 0 CRT
PROGRAMMED
: CRT DISPLAY WITH oA .
OFFSET ADDED rooL posmon 1} e

(Z-AXIS ONLY)

i ;
N101 G92 Zo, 0 000 ' ' /
N102 G90 GO0 X1 0 Y2 0, 0 000 NG 30000

23000
N103 G43 Z-20 H10, ~23 000 o

e 33000
N104 GOl Z-30 F1000, — 33 000 @ '
N105 GO0 Z0 HOO, - 0 000 PROGRAMMED
< :&T)L:APLosmou N l\ ' —30 000

N201 GO0 X-20Y-20

N202 G44 Z-30 HIL, ~ 34 000 7
N203 GO1 Z-40 F1000, — 44 000 . ,
N204 GOO 70 HOO, 0 000 (>4~

E——————— — 3400
Fig 314

-
E———————— — 44 000
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3.2.13 Position Offset-in X-and Y-Axis (G45 to G48)

[GO1G45X Y D F , |

X, Y position offset 1s for extending or reducing the programined moving distances by
the values In the offset memory, and 1s mainly used to compensate for tool radius in
machining rectangular workpileces

(1) G Codes for X, Y Posttion Offset

Extension or reduction 1s determined by the sign of the offset ‘vélue 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 35
Sign of Offset Value
G Code Group Meaning - :
(+) (=)
G45 % Extension Extension Reduction
G416 * Reduction Reduction Extension
G47 *® Double extension Double extension 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 1s effective only in the block in which G45 to G48 are
programmed, and the motions in other blocks are unaffected Therefore, to re-
store the oniginally programmed values, the opposite offset must'be programmed

(3) To élarlfy the above operation, programming these commands 1n the Incremental
mode (G91)1s helpful In the absolute mode (G90), adding or reducing offset values
may be unwieldy :

(4) When programming G45 to (48, specify the offset memory No by D However,
since D1s modal, when the same D value 1s used before, 1t need not be programmed

(Program exarmple)

G91,

@ GO0 G46 X Y DO1, REDUCTION

@ G01 G47Y (DO1)F ,DOUBLE EXTENSION
@ G47 X (DO1), DOUBLE EXTENSION
@ G47 Y (DO1), DOUBLE EXTENSION
® G47 X (DO1), DOUBLE EXTENSION
® GO0 G46 X Y (DOI), REDUCTION
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(5)
(a)

(b)

(6)

Length for Extension or Reduction

One or two times the programmed offset length 1s added or subtracted, selectively
See Flg 3 16

G91 GOO G47 X6000 D10, D10= 2000

4000
6000(COMMAND) (DOUBLE EXTENSION)
O - -~ =
10000
START POINT END POINT
(AXIS MOTION]
Fig 316

When the motion has been extended or reduced by offsetting 1n the preceding block,
the starting point for the present block 1s offset The overall move distance,
however, 15 the same as 1n the above case See Fig 3 17

With the same command as above (a)

I

. - 4000
' 6000 (COMMAND} (DOUBLE EXTENSION)

35?.?:' _ END POINT
OFFSET BY PREVIOUS BLOCK (AXIS MOTICN)
Fig 317
1 ' ¥
NOTE v,

When the offset 1s larger than the motion dlstance programmed in a biock, the offset may

result in reverse motion :

G46 X1000 D10, D10=2000

1000 [COMMAND]

H v, END POINT START POINT
IAXIS MOTION)
L3

Fig 318

Application to Circular Interpolation

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

Ggl ACTUAL PATH S
G45 G02 X5000 Y5000 15000 D10, \}/" I
D1} = 2000 PROGRAMMED PATH, = \\v EXTENSION 2000

™x EXTENSION 2000

. -t v T " 7 y F 3
. L - o, '
. START 5000 ()
LK L x POINT 1EXTENSION 2000

st Fig 319: ‘

' » . B
" LI W ) i T :



3.2.13 Position Offset in X-and Y-Axis (G45 to G48) (Cont'd) - o

- ey o

In practice, if an offset 1s’applied m

the preceding block as given below, the ACTUAL PATH
radius of an arc can be offset correctly : \ /

G91GO1 F . L

G46 X Y DIO, - =T

G45Y - -
[G45GO2X Y I , | )

GO1 X
i H
s NOTE_ PRO_GR_AMMED PATH

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

. Fig '320
b x4, START POINT T

(7) When programming G45 to G48, only 01 group G codes (G00, GO1, G02, G03) can
be programmed G- code programmmg other GOl group causes the alarm state

(8) In the incremental designation mode (G91), since only the motion for the offset
1s required, program ‘0"’ for movement R

G91 GO1 G45 X0 YO D10OF T
The machine moves through the offset distance corresponding to D10 i both
the X- and Y-axes directions

G91 GO0 G46 X0 DILL, . = sy = -0l ciy e

The machine moves only in the X direction through the offset of Dll in the
minus direction

)
tetd

Giving a sign to ‘0’ 1s meaningless

[t}
43

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 1s applied to a cutting tool, an overcut or under-
size cut will result This requires careful attension See Fig 3 21

2 This X, Y position offset can be ‘programméd in addition to the Z-axis position offset

3 When G921s programmed in the offset mode, the coordinate system setting process s execut-
ed after the canceliation 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
- 66 _



(Program example)

@
@
®
@
®
®
@

©

i

a0 30 50 10
FINEr
AT T =
, © @ |
2 @:‘1 fgn ! :I . :@
i &
! L1
3 ®! =
; @
i 40R
g @,@ ______ ® *
®
iy | *
. 4? 140 ' +X
G91 GO1 Z-25 F150, ® G47 X70
G46 X40 Y40 D10 F300, . GA4T Y-60
G45 Y70 , {a G47 X0,
G45 GO2 X30 Y30 130 | @ G46 GO3 X-40 Y-40 J-40 |
G45 GO1 X30 @ G46 GOI YO,
Y-50 G47 X-140 |
G48 X50 ®  G46 X-40 Y-40 |
Y50 | 795 |

Fig 322
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3.2.14 Return-to-Machine Coordinate System (G53)

With MOTIONPACK-120, there are two types of coordinate systems machine coor-
dinate system (intrinsic coordinate system of the machine, to the zero pownt of which
automatic return is eastly made i accordance with Par 2 13 “MANUAL RETURN-TO-
REFERENCE POINT’"), and the absolute coordinate system (to be established by G92)

Command G53 is programmed, as given below, to move the machine from the
current position designated in the absolute coordinate system temporarily to position
X. Y or Z expressed In the machine coordinate system i’ that block only .

(G Gs3X Y 2, |

NOTE

Program G53 only with GOO or GO1 belonging to the 01 group - - -

2 When G53 command i1s given while a position offset is on, the offset 1s temporarily can-
celled Generally, cancel any offset before giving a G53 command

3 Ifthe machine lock function 1s ON when a G53 command 1s given, the command values

that are only displayed while the machine lock function 1s OFF are also' displayed to
the end [f the machine lock function 1s switched on and off duning a G53 block, correct

positioning cannot be obtained .

However, If the entire G53 block 1s executed 1n the machine lock OFF state, cor-
rect positioning 1s 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 un-
changed, the values are treated as G90 values B -

#

1

H

5

¥ .

G53

(Program example) o >/ .
G90 G53 GO0 X100 Y300 , ot )

200!

ABSOLUTE COORDINATE
REFERENCE POINT

X
ﬁ’\ 100

MACHINE COORDINATE
ZERQ POINT

Fig 323
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3.2.15 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 pont 1s reached after positioning starts

Whether or not the notch signal 1s used 1s specified by using parameter # 1003 D4

POSITIONING POSITIONIN STORAGE
STERT POINT COMPOLSETI%N P8|NT LOCATION OF aX
Y { H0
DURING MOVEMENT
MOVEMENT
OFERATION - (eg GOTX ). He1
NOTCH SIGANL i OFF ON OFF H82
Ut 1 (T E E |‘ Ho3
| OFFSET  AX, | -
NOTCH SIGANL ; ‘ |
OUTPUT 8 (T24} AMOUNT ; : Hed
X i H85
A A
NOTCH SIGNAL  NOTCH SIGNAL H96
COMMAND RESET
663 669 HE7 -

Fig 324 Notch Signal

-

(1) Command Method . ’

The notch signal 1s commanded 1n G68 prior to a positioning command block; 1t
1s output at the position where the offset value data indicated by offset value num-
ber H 1s passed through from the positioning start pomt

The output signal 1s reset by using the G69 command ’

(Program example)
|G68XH YH |, | ' } ' Notch signal output dommand block

(When the X-axis passes through the position n-
dicated by H90, T11 s turned on, when the Y-
axis passes through the position Indicated by H94,
T21 15 turned on )

G68 XH90 YHO4, .

4

GO1 X100 Y200 F50, Positioning command block
Notch signal output reset command block
Z i I 5 3
¢
A s oot
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3.2.15 Notch Signal Commands A (G68; G69)-(Cont'd) - =~ . -~ - i
(2) Output.and Nurmber of Output Points . - coo T

T-BCD code output 51gnal 1s used’ Combinations of the offset Value number H
and output signal are fixed as lhisted in Table 36 A maximum of eight pairs are

-available
) cn "‘“ T Table 36
.. -Offset Number Output Signal Name
Hao oo T11
- Ha1 T T2 B
o2 T14 U
B HO3 | . T18
Hoa -, |- T21
Ho5 - To2
H96 . , _, Tz4
Ho7 To8

(3) Offset Value Data Write-1n

(a) Offset value data write-in from the-CRT control statlon 1s the $ame as normal offset

value write-ln See,Par 44 . .- o G .
(b) When offset value ddta 1s wriiten n thé program, offset valie write-1n command
G10 1s used . : . v oy
GIOH Q ,

1 }

Where the offset value number 15 spec1ﬁed m H and offset value data 1S speCLﬁed In @

(4) Notes on WUse of the Command e

(a) The output ‘signals vary a maxunuim of 0 6 sec Note that the command cannot be
" used for applications requlrmg high” precision

(b) If the notch signal I used, the T functlon cannot be used

. 13 -

- 1 -
. PR L R St . -

3.2.16 Notch Signal Commands B (G66, G67)

The notch signal can be turned ON and output at the previously programmed position
(position axis) by the time the positioning point 1s reached after positioning starts, the
same as for notch signal commands A

Whether or not the notch signal 1s used 1s specified by using parameter # 1003 D4

Notch Signals A and B cannot be used at the sarme fime The usable output points
are one pont for hugh speed (G66) and one point for low speed (G67)

...TU_



(1) Command Method
| G66 X M8 O, | or [G67Y M8, ]

The notch signal 15 commanded 1n G66 (hugh speed) or G67 (low-speed) prior to
positioning command block, 1t 1s output at the position where the setting value of
X- Y- or Z- axis occurs  Output signal designation 1s commar}ded at output com-
mand 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

(Program example)
GO0 X0, - } Notch signal output designation block ' v

Go6 X20 M81 , Turn on T11 at X20 passing
G67 X0 M8H Turn on T21 at X50 passing
GO0 X100 Positioning command block
0 20, 50 too 150
L 2 1 1 1 1 A 1 1 i1
1' ) : I
T CODE READING (TF) : ; 1
1 | |
: ] ! '
NOTCH SIGNAL  (17g) ! : J
OUTPUT H | P —
| ‘ — ,
NOTCH SIGNAL i | v
OUTPUT r2n ! A ¢
NOTCH SIGNAL  (T1) et { o
OUTPUT : | |
]
MST COMPLETION (FIN} ; ! i
} , ‘ !
F A ' ‘A -
G66 667 RESET
COMMAND COMMAND
i
Fig 325

& - d

(2) Output Signal and Output Designation Code

T-BCD code output signal 1s used Output designation code and output signal name
are fixed, as isted in Table 3 7 Both high and low speeds can be used at any given

point
Table 37 '
{ Output Designation Code .Output Signal Name .
Ma1 T11
M8z T12
M83 T14 o
M84 T T8 '
) Ma5 . Tt ,
Msg - - - T22
M87 T24
Ma8 T28




———t k- o e e T A n - R e g

3.2.16 Notch Signal Commands B (G66, G67) (Cont'd) . ‘g

(3) Notes on Use of the Command ’
(a) If the notch signal 15 used, the T function or M81 to M88 in the M functlon cannot

be used . - . n

(b) Only for G66 and G67, M-BCD code output signals by the M code commanded mn
the same block are not output

(c) Output signal T28 1s turned ON automatically 1f the two- -point notch signals (G66
and G67) are used simultaneously during one movement For using two-pont notch
signals, output designation code M88 cannot be commanded - - :

(d) If the G66 and G67 are commanded two times or more during one movement, the
latest commanded block 1s effected .

- s
I
I3

3.2.17 Combined Operation Commands (G71 to G99)

A spearfic motion extending over blocks 1s simplified by using the combined operation
command 1n a block Eight types of combined operation commands are avalable G80
1s used to cancel these commands Initial point level return and R point level return
can be specified In G98 and G99  Setting data used with G83 15 set by using
parameter # 1202 - . - -

(1) List of Combined Operatlon Commands

Table 3 8 lists the combined operation command G codes and goperatlons

e Table 38
G Code Plunging At hole bottom Retraction Apphcatron
G71 Wood pecker feed Dwell Rapid traverse Deep hole driling
G73 Cutting feed — Rapid traverse Deep hole drilling
G74 Cutting feed Forward running of Reverse running of Reverse tapping
spindle after dwell spindle after cutting
feed
- G8o P — ' — — Cancel
‘Get! Cutting feed * : - Y Rapid traversé Drilling
G82 Cutting feed Dwell Rapid traverse Spot facing
G83 Wood pecker feed — ‘Rapid traverse Deep hole drifing
G84 Cutting feed _ _ " -Reverse running of . __Eoryﬁa}d_runnlng of. Tapping
spindle after dwelt spindle after cutting
feed
G85 Cutting feed — Cutting feed Boring
G86 Cutting feed Spindle stop Rapid traverse — Boring
spindle start
G89 Cutting feed Dwell. - Cuthing feed Boring



(2) Command Format

l_ G Code of Combined Operation Command

G X+ Y=+ Z+ R
] 9

L F

Q
S T

Cutting Feedrate

.|

Number of Repeats

Driiing Pitch for G71 G73 G83

Dwell at Hole Bottom

Point R Coordinate Command

Point Z Coordinate Command

Drilling Positton X Y Coordinate Command

A

Operations @ through @ are executed In
one cycle with the commands shown above

@ Posotiorung the drnilling position (X, Y)
@ Rapia traverse to R point

@ Druling to Z pomnt

@ Return to R point or to mihal point

Note ----- Rapid traverse
Interpolation traverse

5
t

Number of repeats is specified by the symbol . Where L 15 not given, number of repeats
1s regarded as *’1 77 If 015 given for L, only positioning to (X, Y)1s made Z axis return-
Ing position at the end of combined operation can be designated by the following G code

G Code "Meaning
Go8 Initial levet return
’ Gag 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 1nitial point level
return
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(3) List of Cornbined Operation Comimards

Table 39 List of Combined Operation Commands

With G99 (Return to R Point)

With G98 (Return to Inita! Paint)

G71 G71X Y z R Q P F
Same as G73 except for
| designation @ oy NETIAL
N "T F I POINT
i : ' ‘
E S 1 L R POINT
$ ] ;R POINT Q 5 :
Q — - i :
Deep Hole ) TTS e 1 X |
Drilling 4 P X ; [‘1 i
s RN
w11 U L
Z Q :
Q T : i
¢ TT : T[ :
| 4
72 POINT” . 7 o2 PO
§ Setung data (# 1202) & Settng data (# 1202) DWELL (P}
S Setling data (# 1201) DWELL (P) S Setting daEa (# 1201}
G73 G73X Y Z R Q L F
{Fixed Pitch) -
Ej . @ xn INITIAL
____ =7 Tt POINT

|

T R PO
High-Speed q ‘ e
Deep Hote } s i -
Dniling g ! o i
. t s | i —*78 i
JT T
. Loy
. . I li
. ‘ L7 pOINT L 7 POINT
S Setting data (# 1201) , ' 2 S Setting data (# 1201)
G73 G73X Y Z R | J L F .
| e o
Ej X ¥ K  Final value ! Ej XY
----- = T
1 = 1 i
i i !
High-Speed |_ i~ R POINT 1_ ‘ | [R POINT
Deep Hole e i } *"s I
Drilling | ! ol fro o :
s T
1 ]
-2 1 | [-2J i 1 :'
: I

1
K 1 :
!

Z POINT

S Setting data {# 1201)

-~
™
"
=
Z
=1

S Setting data {# 1201)

_"4._



Table 39 List of Combined Operation Commands (Cont’d)

With G99 (Return to R Point)

With G98 (Return to Initial Point)

G74 G74X Y Z R P L ,
fe
@ (X Y Ej (X ¥) INITIAL
““““ -2 I POINT
| SPINDLF | ) SPINDLE
| REVFRSE ! 1 REVERSE
Reverse ‘ r ;
R POINT -
Tapping , R POINT
s 3t
Z POINT ' L — 7 POINT
SPINDLE FORWARD SPINDLE FORWARD
AETER DWELL AFTER DWELL
G80 G 8o,
Cancel
G81 G 81X Y Z. R L F i
Q____(x ) INITIAL
i POINT
i i
Drilhing |
[ REPOINT R POINT
1
|
)
!
1
Z POINT 7 POINT
Ge2 G82X Y Z R P L
(X v) @-- x ¥ INITIAL
Q“" TTTYT T PUINT
: P
! | )
: P
Spot Facing [ RPoWT ! R POINT
= |
1
1 !
‘ !
1
2 POINT Z POINT
DWELL (P) DWELL (P)




Table 39 Combined Operation Commands (Cont’d)

* With G99 (Return to R Point)

.+ With G98 (Return to lnittal Point)

G83
{Fixed Pitch)

G 83X Y z R Q L

: %Y Ej Y - INITIAL
_____ it TR I FGINT
1 1 t
: - r 1
1 ; !
- : . R POINT T T i R POINT
Deep Hole Q IERE Q R ::
Dnilling - - & 4 ; R - s
q by Q XIS
T s s
| HE H 1
Q ¢ : Q ; !
' T 5 1 L 5
3 1 I3
1 ~ 1
i : !
1
Y zpoNT Lt e 7 POINT
& Setting data (# 1202) & Setting data (# 1202)
G83 G 83X Y Z R I J L F . _
| Inihal value
nable Pitch
(Va ) J Reducing value -
| K Final value
Ej X ¥ ,___E_{(;Y) INITIAL
_____ =0 : 1 POINT
] 1
| ; |
1 ' :
1
- l“”l‘ -l R POINT y ITTTd :i R POINT
Deep Hole ! Iu R B RN
Driling S L B 8 S N O A
e R
-l RERE = i B -
i [ Ll e +— &
T R
1—32] ! : 1-2J i U
l — 1 ; T
K : : :
- r :
- L zPOINT L 7 POINT
& Setting data {# 1202} & Setting data (# 1202)
G84 GB4X Y Zz R P L , I
Xy} INITIAL
TTTTTY semoLe | 4. SPINDLE
: FORWARD ! | FORWARD
| M05 P { (MP5J
\
- R POINT (MOB} R POINT AM03
Tapping
-

Z POINT

SPINDLE REVERSE [M03
AFTER DWELL Mos

7 POINT-

SPINDLE REVERSE (MC5
AFTER DWELL Mlo4
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Table 39 Combined Operation Commands (Cont’d)

With G99 (Return to R Point}

With G98 (Return to tnitial Point)

G85 G8s5X Y Z R L F
(X ¥) Ej x ¥ INITIAL
@____ e *?_é_ POINT
! Lo
] ! 1
Bonng R POINT {—— R POINT
Z POINT ~—— ZPOINT
G86 GasX Y z R L F
SPINDEL
START
[j x| N v INITIAL
_____ = . POINT
1
: SPINDLE Lo
) i START |
. - R POINT
Borin . R POINT
9 . (M03) | (M05)
1 1
! ) ?
1 i
, B ! : -
! . POINT Z POINT
SPINDLE STOP (M(S}
SPINDLE STOP (M05)
Gag G8gX Y Z R P L .
Ej X Y) @ x ¥ INITIAL
______ . TS POINT
! b
i N
Borlng ) R POINT —— R POINT
——— Z POINT —— ZPOINT

DWELL (P}

DWELL (P}
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3.2.17 Combined Operation Commands (G71 to G99) (Cont'd)
(Program example) e e ) -

@ GO9S GI0G81 X Y Z—-T7000 R—4000 F | Return to mitial point, absolute
G99 GO1I GBI X Y Z-7000 R—4000 F | Return to pomnt R, incremental

Q ® @
' el e
0 B R .
i E Lol & poing
000 -4 i R POINT i
E‘ ) i |-7000
—7000f —____ 4 i Z POINT E
| 7 POINT
Fig 327
© N1 G92 X0 YO ZO ’ Absolute Position Remarks
N2 G98 G90 G81 X1000 Y1000 - Z= R = ’
2-5000 R-2000 F100 | -5000 | —2000 | Comomned operation
N3 G891 X2000 R-3000 , | -s000 | -3000 | ChangeinX R
N4 Z-5000 , — | -so00 —3000 Change n Z
N5 G99 Z-4000 R-5000 — | ~9000 — 5000 Change in R, Z
N6 G880 GO0 Z5000 | Tool movesto Z = 0 | Combined operation
command cancel

Newly programmed addresses only are changed including the case where switching
15 made from G90 to G91 such as N2 -» N3 indicated 1n the above case .As for the
non-programmed addresses, the positions programmed in the earlier blocks are main-
tained

NOTE

Since symbois P, Q, I, J and K are modal in combined operation command mode,
if once commanded, they are effective untif the combined operation command I1s can-
celled
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(4) Cautions of Combined Operation Command

(a) Vanable pitch command (G83)

In the deep hole driling cycles of G83, variable drilling pitch can be programmed
with symbols [, J, K instead of symbol Q for programming a constant drilling pitch

-t

| Initial value
J  Reducing value in 2nd and subsequent plunges
K Final value | '

Command 1s given
without signs

4
T v R POINT

H [ . 1

1

1

!

[

1

|

I k]
1

! K
I

|

!

|

|

|

Il

: 1
- 1
= : Lj | Final plunge to point Z
T e K €K
Co1-2d A EEEN , T
' |
I=(r=1)J i : Fig 328
i {
3 i

K ‘l
K J—z POINT

The value of ¢ 1s given by setting (# 1202)

NOTE

1 Q, 1, J, K are modal during combined operation command modes and are effective
until the combined operation command 1s cancelled Specify them without signs

2 Varniable pitch can also be programmed by symbol Q instead of | Furthermore, when
instructions Q, |, J, K are given simultanecusly, drilling cycle i1s executed with vanable
driling pitch with Q as the inhial value

QO must be commanded In the block inciuding modal G code before program-
ming varable pitch with |, J, and K T

2

(f’rogram Exanple)
G91 G83X Y T-30 Z-5500 11000 J100 K400 F ,
Dnlling pitch )

1st plunge’ 10 mm <= 11000

2nd plunge 9 mm

3rd plunge 8 mm

4th plunge 7 mm

oth plunge 6 mm

6th plunge 5mm <= K400

7th plunge 4 mm CoT

8th plunge 4 mm

9th plunge 2mm < K’
Total 55 00 mm <= Z-5500
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3.2.17 Combined Operation Commands (G71 to G99) (Cont'd)

(b)

(d)

(e)

®

(€

(h)

M

When the combined operations are executed by turning on the SINGLE BLOCK
switch, a temporary stop 1s made in an intermediate position, and the temporary

) stop lamp lhights up

» After positioning to (X, Y) point
» After positioning to R point ’ o
« After termination of each cycle, if L command has been given

The single block stop after the completion of combined operation 1s normal,
and the FEED HOLD lamp does not lightup ~

Be sure to designate the R point and Z point by programming R and Z before enter-
ing the combined operation command mode R pomt and Z point are cleared when
combined operation commands are cancelled ”

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

-

When M, S or T code 1s given 1n the combined operation command, M, S, T signals
are sent at the first positioning 1n the block In general, M, S, T should be com-
manded n their own block

An input error 1s iniggered when any one of the following G-codes 1s programmed
In the combined operation command mode

[ G-codes of * group except for G04 |

When programming G92, G28 etc , make sure to cancel the combmned operation
cornmand 1n advance

During the combined operation command mode, only a dwell block (G04) can be
mserted Correct dwell will be served

Start of spindle foward or reverse (MO3 or M04) should be executed by automatic
operation commands before entering combined operations Do not enter Into com-
bined operations after manually switching the spindle between forward and reverse

Execution of subprogram (M98) in combined operation command mode In a com-
bined operation command mode, M98P L, can be programmed to call up sub-
program and the combined operation 1s continued in the subprogram The address
P (program No of the first block of subprogram) with M98 command destroys tem-
porary the contents of address P for designation of dwell time, but after the jump-
g to subprogram, 1t resumes the contents

1

Programming consideration of M98 1n the combined operation command mode
1s the same as those of other than combined operation command modes (e g Res-
triction of execution to no more than four levels )



()) Changing of R pomnt and Z point

When R 1s commanded 1nstead of Z during the execution of combined operation
in G91 mode, Z becomes incremental value from the new R point Care should be

taken

G992 X0 Y0 ZO

G91X Y R5BHO
Z-10 OF
X R-70,
X Z30,
R-402Z-110,

(Program example)  +v

Point R Point Z
~-50 -100
=70 -120
-70 -100
~-40 —-150

=
O oo Oammm - ¥ o S ?__
P 9
|
401 —— e o e o e -4 1
1/ 40 | 40 ‘ 40 |
J t 1
/
- :
START
POINT Flg 329

N10 G92 X0 YO Z0
N11 G20 G98 ,

Return to mitial point, Absolute

N12 G81 X3000 Y4000 R-2000 Z-3000 F-200 ,  Dnlling cycle

N13 M98 P400 ,
N14 GO0 X0 YO

Jump to subprogram

N15 TO5 | Tapper selectton
N16 MO6 , Tool change
N17 G84 X3000 Y4000 R 2000 Z-3000 F2000 , Tapping cycle

N18 M98 P400 |
N19 GO0 X0 YO |

0400 ,

N100 G91 X4000 L3, )
N101 Y3000 ,

N102 X 4000 L3 |
N103 Y3000 |

N104 X4000 L3 ,
N105 GO9 G80 ,
N106 M99 , J

Jump to subprogram (Note)

Subprogram for drilling
position pattern
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3.2.18 Absolute/Incremental Command Designation (G90, G91)

These G codes are for designating whether the movement data foliowmg the axis codes
are absolute values or mncremental values

(1) G90  Absolute Designation (Fig 3 30)

In all the blocks following a bllo;sk containing G90, the movement data- following
X, Y, Z are regarded as absolute values

"G0GO0X Y Z , | -1 Absolute command

(2) G91  Incremental Designation (Fig 3 30)

In all the blocks subsequent to'a block containing G891, motion data are treated as
incremental

[G91GOI X Y Z F , | - Incremental command

(3) G90 and G91 are modal G codes 1n the same group and remain 1n absolute or n-
cremental command values unless coramand change (G91 for G0 or G90 for G91)
18 programmed

NOTE
When the power 1s turned an, G90 absolute 1s automatically selected

n

+ Y AXIS

Y3
Ys
Y2 - /
1 N 1
Y. Y4
+ X
ael D A X Xs X AXIS

INCREMENTAL —}——— X,

G90
ABSOLUTE { Xz

X3

Fig 330
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3.2.19 Programming of Absolute Reference Point (G92, G50)

Before programming moverment commards, an absolute coordinate system may be es-
tablished, so that all the subsequent absolute movement commands will be effected
on this coordinate system ) E
(H[GR2X Y Z 7] ‘ ' ' -

3

With this commnad, the current machine position 1s entered as a point (X,Y,Z) in
one arbitrarily selected absolute coordinate system  This 15, this command desig-
nates the signed distances in the three coordinate directions from a desired coor-
dmate home position (0, 0, 0), designating home position 1n this way SeeFig 3 31

(Program example)
G92 X50000 Y30000 Z40000,

+x%

Fig 331

(2) G92 cannot be programmed with other G codes, I, M, or T codes 1n the same block

z

NOTE -

1 in principie, program G892 while all position offset commands are cancelled

2 When the power 1s turned on, the current position I1s set as coordinate (0,0,0) Be
sure to execute the home positioning before starting operation

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

(4) Lathe system requires G50 If G921s programmed 1n the lathe system, 1t functions
as threading command
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3.3 LATHE SYSTEM SPECIFICATIONS.

When a workpiece shown 1n the figure 1s rotated and cut on a lathe, the workpiece
finishing shape 1s guaranteed by diameter-based specifications -

MOTIONPACK-120 supports this type of function as the lathe facility To use this
facility, switch the parameter setting from standard to lathe system Optional functions
such as main spindle feed per revolution (mm/rev) and threading can be used by ad-
ding a main spindle module and main’ spindle encoder ' oo )

3.3.1 Parameter Setting

In the lathe system specifications, some parameters have a reference value dufferent
from that for the standard system One pulse stands for 0 5 micron on the X and Y
axes with the lathe system specifications, whereas one pulse stands for 1 micron with

the standard system specifications
Some standard system functions are not available with the lathe system specifi-
cations

(1) Switching to Lathe Systern Specifications

#- 1003 D7
1 Lathe system specifications
0 Standard system specifications

Turning on this parameter se'iects the specifications for the lathe system
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(2) Changing Parameter Reference Values for. Diameter (Lathe) Commands

When the lathe system specifications are selected, set all parameters with diameter

commands

[Example]
On the X-axis # 1130

1 = 375 mm/mm

# 1412, # 1712 (interpolation feedrate bias) 1-= 3 76 mm/min
# 1130, # 1131 (repid feedrate setting) 1 = 3 75 mm/min

# 1404, # 1704 (first stage linear accel/decel constant) 1 = 7 8125 mm/S@
accel/decel switching point speed)

#
1

#
#
#

1406, # 1706 (second stage hnear

1
1
1

3 75 mun/min

4056, # 1705 (second stage linear‘accel/decel constant) 1 = 7 8125 mm/5¢
407, # 1707 (reference pownt return approach speed) 1 = 3 756 mm/min
408, # 1708 (reference point return creep speed) 1 = 3 756 mm/min

(Rapid feedrate setting)

3.3.2 Feedrate per Minute and per Revolution

(1) Commands " '

Use the following commands to set feedrate per minute (mm/min) or per revolu-

tion (mm/rev)

G98, mm/min
G99, mm/rev

(2) Unit Feedrate (“'F"") Setting

Feedrate Setting

Unit

Per minute

1 = 1000 pulses/min (No decimal paint can be input )
For diameter axis specification, 1 = 2000 pulses/min

Per revolution

1 = 1 pulsefrev
For diameter axis specification, 1 = 2 pulses/rev

Notes

1 Hadecimal point 1s used in the specification, the num-
ber of effective digits after the decimal point is determined
by the decimal point position parameter
(Example) For three digits after decimal point
F 11234 1123 pulsesirev
F 112 1120 pulsesfrev
F123 123 pulses/rev

2 Ifan override less than 100% 1s used, feedrate after the
least effective digit 1s disregarded
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3.3.2 Feedrate per Minute and per Revolution (Cont'd) - ! .

(3) F-command for Switching Feedrate per Minute and per Revolution

After changing feedrate setting from per-minute to per-revolution or vice versa,
specify "'F’ (feedrate) Because the different units, 'the previdusly set feedrate 1s
cleared when per minute and per-revolution feedrates are changed -

If the axial movement command 1s executed without entering the F-command
after changing the feedrate unit, alarm ‘19" occurs )
(4) Speafying Feedrate per Minute using the Per-revolution Command

Feedrate per revolution cannot ic)e specified in a system supporting a PG without
a spindle If the user wishes to specify feedrate per revolution,in such a system,
convert feedrate per minute to per revolution with the MOTIONPACK-120 controller
- The feedrates are calculated as [ollows - . ‘
F (mm/rev) X S (rpm) = F’ (mm/min)
F (mm/rev) and S (rpm) are the specified values in the transfer program

NOTE - - o )

The maximum achievable feedrate per revolution satisfies the following
F x S £24,000,000 pulses/rmin
When 1 pulse stands for 1 micron, F x § £ 24 mm/min

3.3.3 Plane Designation
For a normal lathe system, Z-X plane (G18) or Z-Y plane (G19) must be selected for
threading commands ; - - : -

When power 1s turned on, G17 plane 1s automatically selected for standard sys-
tem specifications For lathe system specifications, G18 plane 1s selected

-t

2D

Goz G02 Go3 G0z

Fig 332 Z-X Plane Fig 333 Z-Y Plane

3.3.4 Programming of Absolute Reference Point

For standard system specifications, either G92 or G50 can be used for programming
of absolute reference point For lathe system specifications, only G50 can be used
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3.4 EXTERNAL OFFSET COMMAND (INDIRECT SPECIFICATION)

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

That 1s, defferent movements can be made 1n a single program by changing the
offset value rather than the program

(1) The offset number 1s specified immediately following the coodinate word (X, Y, Z,
UV, W ILJLKFLPR,Q
O H O
L OFFSET NUMBER
‘ ~— COORDINATE WORD

(Program example)

@ Assuming that the program contains
| GO1 XH10 YH20, |and
@ the offset value contents are
H10 = 50 0 mm, H20 = 5 Omm
the program 1in @ 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 @ becomes equivalent to ;
GO1 X650 Y3 5,

@ When the sign O 1s added immediately preceding the H, pluse and minus signs
of ithe offset value contents are converted

| GO1 X-H12 Z-H23, |

(2) The offset value 1s changed by directly depressing the keys on the CRT control sta-
tion keyboard, writing a new offset value in a program, or reading the external
value 1n I/O for offset value write-in For details, see Par 32 7
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3.5 SIGNAL OUTPUT COMMANDS

These commands are for causing the machine (auxiliary machines, ete ) to perform move-
ments under programs The commands are in two function types, T-function and M-
function

3.5.1 T-Function

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

(1)

(2)

(3)

(4)

(5)

Command Format
Two digits following the code T designate T Nos Leading zeros may be omuitted

T OO
T-designation number

Output ,

Where a movement command and a T-command are programmed 1n the same block,
a BCD 2-digit T-code output signal (T11 to T2s) 1s output from the MOTIONPACK
to the machine stmultaneously with the movement command, and then, with a
delay of t msec, a T-code read signal (TF) i1s output The delay time 1s set by a
parameter # 1100

Completion Signal :

The machine reads the T-BCD code output, and returns and MT corpletion signal
(FIN) to MOTIONPACK Then, the T-code read signal 1s cleared It 1s also cleared
by a resetting operation or a mode change operation

Effective Range

However, the T-BCD code output signal (T11 to Tes) 15 not cleared when an MT com-
pletion signal 1s recerved, but 1s retained until a new T-command s received  This
means that T-code signals are modal, and remain effective after bemng used until
a subsequent T-command 1s given Fig 3 34 shows the time chart covering the above
time relationship

Related Signal (Travel Completion Signal, DEN)

Travel completion signal (DEN) 1s output after completing travel, when T-code is
commanded in the sarme block as travel command With T code only commanded,
the DEN 1s output with BCD code simultaneously  Selecting only the travel com-
mand does not make any command

The DEN 1s released by MST completion signal (FIN), resetting, or mode
changing
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(6) Where several T-codes are commanded 1n the same block, a final command among

(7

commanded T-codes 1s effective Fig 3 34 shows the time chart covering the above
time relationship ‘

.

MACHINE I |
MOVEMENT !
T-BCD CODE QUTPUT SIGNAL
T T, T Tu; t ms
Ta, Tar, Taa, Tas o |

T-CODE READ SIGNAL{TF) _

MST COMPLETION SIGNAL{FIN)

-

TRAVEL COMPLETION SIGNAL{DEN) '
Fig 334

Special Use of T-Function Output Terminal

T-function output terminal can be used for a notch §1gnal output Refer to Pars
3214 and 32 15

3.5.2 M-Function

(1)

(2)

(3)

Command Format

M-functions are programmed by M and the two digits following it Except for spe-
cial M-codes, the definitions of MO3 to M89 are left to the user

M OO
M-designation number .

Qutput-

Where a movement command and an M-command are programmed In the same
block, a BCD 2-digit M-code output signal (M1 to Mzs) 1s 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) 1s output  The delay time
15 the same as that for T-code read signal Tt 1s set by parameter, # 1100 M-code
read signal (MF) 1s not output in M0O, M02, M30 or internal processing M-code (M90
to M99)

Completion Signal

The machine reads the M-BCD code output, and returns an MST completion signal
(FIN) to MOTIONPACK Then, the M-code read signal 1s cleared It 1s also cleared
by a resetting operation or a mode change operation

4

_89_



3.5.2 M-Function (Cont’d)

(4)

(5)

Related Signal (Travel Completion Signal, DEN)

Travel completion signal (DEN) 1s output after completing travel, when M-code 18
commanded 1n the same block as travel command With M-code only commanded,
the DEN is output with BCD code simultaneously Selecting only the travel com-
mand does not make any command °

The DEN 1s released by MST completion signal (FIN), resetung, or mode
changing - ..
Where several M-codes are commanded n the same block, the final command among

commanded M-codes 1s effective Fig 3 35 shows the time chart covering the above
time relationship

MACHINE | I
MOVEMENT . ,
M-BCD COD:EMUUTPUTN?IGNAL
+ et ML M) t ms,
(M M, Mae Mot ==

M CODE READ SIGNAL{MF)

MST COMPLET{ON SIGNAL(FIN)

TRAVEL COMPLETION SIGNAL(DEN)

- . t .

Fg 335

3.5.3 M-Codes for Stop (M00, M02, M30)

(D

(2)

(3

(4)

MOO (Program stop)

MO0 1s be programmed 1in a command when an automatic operation must be inter-
rupted at a certain position When M0O 1s read, the system stops the execution of
the program after that block, and, at the same time, outputs an MO0 signal To restart
the program, a start signal (STR) 1s turned on

MO2 (Program end)

MO2 1s programmed at the end of one program When the system reads an MOZ2,
it stops the autmatic operation after that block, and, simultaneously, 1t outputs an
M02 signal The system will not start again even when a start signal 1s input im-
mediately afterward To restart the system, a reset signal must be turned on, fol-
lowed by a start signal

M30 (End of program, wait at leading end)

M30 15 programmed at the end of a program when the system reads an M30 during
automatic operation, 1t stops the automatic operation after executing that block,
and, simultaneously, outputs an M30 signal  Then, 1t returns to the leading end
of the program and waits The program 1s restarted when a start signal 1s turned
on Simultaneously, M30 signal output 15 OFF

External output signal (BCD code output) 1s not output m M0O, M02, or M30
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3.5.4 M-Codes for Internal Processing (M90 to M99)

M90 through M99 are used for mternal processing, and they do not output any signals
(BCD) M98 and M99 are for mnitiating subprograms and for ending them |,

3.5.5 Subprogram (M98, M99)

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

(1) Imtiating Subprograms (M98) | i

The subprogram designated by P 1s mitiated, and executed L times When no L
1s programmed, the subprogram 1s executed only once

| M98 P L |

[R——

— NUMBER OF REPETITIONS OF SUBPROGRAMS

SUBPROGRAM NO BE INITATE

i~

(2) Subprogram End (M99)
M99

M99 1s \gv'rltten: at the end of a subprogram 1n a s'e‘pa’rate block When M99 comes
at the end of the subprogram to which M98 designated, the program returns aut-
matically to the block next to the M98 block

(Program example)

The sequence in which the main program mnitiates a subprogram and the subpro-

gram 1s executed, ‘are shown below :

MAIN PROGRAM SUBPROGRAM

F—-——‘—‘\‘_‘—""’\\_____._

100 b oze0
NOOT GOD
INITIATING LR noos
SUBPROGRAM ~——— 4 Noo2 M98 P200 L3 — i
{3 TIMES) W nooz
NOO3 —— 1|t
INITIATING 1
SUBPROGRAM — NDO4 MS8 P200 —
(1 TIME} N 050 M 89
NOOS — —
L
3 TIMES END OF SUBPROGRAM
Fig 336
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3.5.5 Subprogram (M98, M99) (Cont'd)

(3) Nesting Program

Subprograms can be nested to-a maximmum of four levels

MAIN PROGRAM SUBPROGRAM SUBPROGRAM SUBPROGRAM

0100, 0200 0300

M98 P00, | MS8 P200, . M98 P300, |

~ ~ g
- - ' ] *

Mg M99, M99

NESTING (])‘ . (2) - (3)
1 - =

Fig 337

(4) Special Use of M99

When M99, 1s written in end of the main program 1n the separate block, the main
program returns to 11s leadmg end and will be re-executed endlessly

~a

NOTE
.- ' Lo
1 If the subprogram No specified by P i1s not found an alarm state occurs

2 Afttempt to next subprograms over 4 times causes an alarm
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3.6 S-FUNCTION

The S-function 15 used to program the spindle rotation speed

(D

2)

(3)

(4)

(5)

Command Format

The spindle rotation speed (rpm)1s directly specified in a 5-digit numeric value fol-
lowing code S The leading zeros can be omitted
SsLOOff]
PROGRAMMED SPEED (rpm)
Output

When the S-code 1s programmed in the block within which a movement command
appears, speed cormmmmand analog voltage 1s output to the spindle drive unit from

the MOTIONPACK simultaneously with the movement command In addition, S

code read signal (SF') 1s output in adelay of t ms The delay time 15 set in parameter
# 1100 as with the T code read signal

MOVEMENT _ [
1

COMMAND

{
SPINDLE |
SPEED = ¢ ms
COMMAND !
$-CODE READW
SIGNAL(SF) !
ll\CﬁgthWLETION I 12 l
SIGNAL(FIN) —

Fig 338

NOTE

To operate the spindle, the spindle normal rotation signal (FRN), spindle reverse rotation
signal (RRN), and spindle stop signal (SSTP) are also required

Completion Signal

When the spindle reaches the speed indicated by the S signal on the spindle drive
unit and MST finish signal (FIN) 1s returned to the MOTIONPACK, program execu-
tion shifts to the next block If the S-code 1s programmed n the block withmn 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 15 modal 1s programmed, 1t 18 effective until another
S-command 18 given

The S-command value 1s held even if the spindle stop signal (SSTP) 1s returned,
the spindle stops, and output voltage from the MOTIONPACK 1s disconnected

Thus, 1f the spindle normal rotation signal (FRN) or spindle reverse rotation
signal (RRN) 1s input again, the spindle 1s 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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" 4. OPERATION OF CRT CONTROL STATION ~

- -This chapter explains the CRT control station as the visible-face of MOTIONPACK-120

4.1 CHARACTER DISPLAY AND KEYS-

Fig 4 1 shows an overall view of the CRT control station The names and functions
of operator components are as follows ’ ) . )
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' Fig 41 CRT Control Station ‘ -

4.1.1 CRT Character Display - . -

+ oL

According to each operation, this display indicates alpha-numerical data in regular size
(1x 1) or expanded size (3 x 3) )

CRT size 9 iches

Maximum nurber of characters T
32 characters x 16 hines = H12 characters
(at regular size)

Indicating characters
Numerals [0 through 9, —, ]
Alphabetic characters {A through 2} 7 — =

Special characters [, (EOB),/ (slash)] 32 CHARACTERS

]
T

T

16 LINES —

7
R

Fig 42
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4.1.2 Function Keys

These are the selection keys for displaying and writing-in Depressing a key provides
a corresponding function and the key hght

MEM DATA

///// //// ////
EDIT

i )

RASE

= INSAT | ALTER
i G il

585-192

(1) E:;. (Alarm) key This key 1s for displaying an alarm code Thus function 1s au-
tomatically selected when the power 1s turued on

(2) @ (Diagnosis) key  This key 1s for displaying input/output signal status (

(3) E (Parameter) key  This key 1s for displaying and wnting-in parameters

(4) ﬁ (Auxiliary) key This 1s an auxihary key

1 1 3

(D) i (Command) key This key 1s displaying command data for automatic
operation

(6) (Program) key ~ This key 1s for dlsplayrmg‘or Wwriting-1n programs -
(7) (Position) key  This key 1s for displaying various current positions

(8) @ (Offset Data) key This key 1s for displaying or writing-in offset data

e

4.1.3 Address Keys

These keys are for designating address chayactérs when writing-in various data

ADDRESS

535 192

Fig 44
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4.1.4 Data Keys

These keys consist of 15 keys 1n total, such as | @ | through "9 |,

WR

¥

1

1

CAN

as, parameter data, numeral values of programs and so on

(1) |8
@ |-
(3) [omn
(4) |we
(5) |sHieT

S
Eerl))

Fig 45

365-192

g

¥

(Decimal Point) key  For input of decimal point

to |9 — | (Minus) keys  For input of numeral data

1

and [SHFT and can be used for writing-in of such numeral values as offset value

(Cancellation) key  For cancellation of the numeric value or address data

erroneously keyed

(Write) key  For storing address data (=words) keyed by address keys and

_ data keys nto buffer, storage
(Shift) key This 1s an auxiliary key

4.1.5 Next Key

NEXT

key 1s used at position cancel See Par 4 2 3

FUNCTION
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4.1.6 Page Keys

The page 1s used to display the next page or previous page when CRT screen 1s regard-
ed 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 hike turning the pages of a book
P,
(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

4.1.7 Cursor Keys

The cursor control key 1s used to move the cursor forward or backward on CRT screen
For example, 1f - (parameter) has been selected and a group of parameter

data 1s being dispslayed, 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

Fg 47 5

585-192
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4.1.8 Edit Keys .- -

Thése keys are for editing a program stored v the memory : o
(1) (Erase) key .For erasing data in the memory e
(2) (Insert) key For.msertmg data in the memory

(3) (Alter) key  For altering data 1n the memory

MEM DATA

i e
i
i,

EDI

el B e
ERASE | INSHT J MTER
Eisd Wi ik

1 ses-192

4.1.9 Memory Data Keys

These keys are used to start the operamon related to the memory except in the auto-
matic operation  They "ire effective only m edit mode

(1) @ (Ou.t) key
This key 1s to output various data from the memory to personal computers or the
like through data input/output interfacé

@ (] @) key

‘ This key 1s to store various data from personal computers or the like into the
memoty through data iyput/output interface

(3) (Venfy) key

This key 15 to examine and compare data in the memory with data in files of
personal computers

+

4.1.10 Reset Key

This key 1s to reset the internal status
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(1) The following operations can be executed by depressing key

(a) Move command cancel

(b) Buffer clear

(c) Alarm code release, 1if the cause has been eliminated
(d) Offset cancel

(e) Auxihary function cancel

(f) 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 .

(c) T-commands

(d) Offset values and parameter data

NOTE

Depressing the RESET key or remote reset pushbutton (RESET input) is defined as "reset
operation” n this manual
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4.2 DISPLAY AND WRITING OPERATION
4.2.1 General Display

The following display 1s made at both the top and bottorn of the screen of CRT, mrrespec-
tive of the FUNCTION key currently selected , .

MOFUNCTION MESSAGE

ALARM @ PROGRAM NUB.“BER
COMMAND

DIAGNOSIS @ SEQUENCE NUMBER —-
PROGRAM

[eisjsls s BEgtstelals)

{d SIMPLE ERROR ALARM
DISPLAY (BLINKING)
INPUT ERROR
ALREADY IN

(8 READY STATE
DISPLAYED WHEN

@ KEYING & 170 OR & [ BUF)
IN DATA EDIT DISPLAY SBYSTEM IS READY (RDY]
(BLINKING) ® ALARM DISPLAY
IN ALARM OR BATTERY FAILURE IS{ALM
VER . ®MT-FIN WA”:'DISPLAYED (BLINKING) BAT
OUT | ' DWELL, FEED A/B
AS DISPLAY
ALT | (M, T DWELL)
Fig 410

(1) Function Message

Any one of the following seven function messages corresponding to the applicable
function key 1s displayed at the top of the CRT screen

ALARM COMMAND
DIAGNOSIS PROGRAM
PARAMETER POSITION
OFFSET

(2) Program Number

Program number under execution 1s always displayed with ‘0" and four subse-
quent digits on the top line of the CRT screen, irrespective of the function key
selected
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(3

(4)

(®)

(6)

(M

(8)

(9

Sequence Number

Sequence number under execution 1s always displayed with *‘N’’ and four subse-
quent digits on the top hine of the CRT screen, rrespective of the function key
selected

Display of Keying Data

Keyed-in data are displayed Up to ten characters can be shown Data are
processed by using key, or |am| key, depending on the contents
IN/OUT and Editing Display

The following messages are displayed during input/cutput of various data, address
search, or editing

CIN Inputting data

“VER” Verifying data

ouT” QOutputting data

“AS” Address searching -

“ALTY ‘ Altering data in EDIT mode ’ (
“INS”’ Insering data in EDIT mode '
“ERS” - Erasing data EDIT mode

Display of M,S, T-FIN Signal Waiting and Dwelling

“M Waitting FIN signal of M-command

8 Waitting FIN signal of S-command

“T Waitting FIN signal of T-comman

“DWELL"”’ Dwelling

M.S, and T are displayed independently of each other

Display of the State of Buffer Full -

“BUF" Displayed upon completion of advanced reading
Display of Alarm

Alarm 1s continuously displayed until the cause 1s removed and reset operation 1s
made

““ALM”’ Indicates an alame state
“BAT" Indicates battery alarm
“AB” Indicates both the alarm and battery alarm

Display of Ready State

“RDY”’ Indicates that the system_1s normal and operable
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4.2.1 General Display (Cont'd)
(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, 1t can be erased by depressing some key (normally |caN key)
“INPUT ERROR!”’ Format error during mmputting keyed-in data”
“ALREADY IN'” A program of the same number 1s already stored
“MEMORY OVER'” Memory capacity 1s exceeded when storing a progran
“PROGRAM OQVER!’ Namber or registered programs exceed 99 - '
“NOT FOUND!"”’ Desired data has not been found by searching

4.2.2 Command Data Display @

Command data (COMMAND) are displayed This shows.the block data under execu-
tion 1 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 operatton or feed hold

(2) Contents of the buffer register are displayed while the control 1s stopped at a block
end If the buffer register 1s blank (BUF 1s not displayed), the contents of the prev:-

ously executed block are displayed

ZOMMAND A0NG20 HDO2G M OUTPUT
L/ 5 COMMAND '
2
33 T OUTPUT
308
@2 {F COMMAND
2 OFFSET VALUES

a
NG OF REPEATS
OF SUBPROGRAM

&

585 206

lf.'JtSPL.F‘«Y OF_NON MQDAL G CODE

Az

DISFLAY OF G CODE UNDER EXECUTION

- N

Fig 411 Example of Display of Command Data
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(3) MDI Operation

(a) Select the MDI mode

(b) Depress the key

After switching to the MDI mode during operation in the MEMORY mode, reset
the system to clear the operation data used in the MEMORY mode that are al-
ready stored in the buffer

If data are mput without depressing the reset button, the data are added
to the data already stored in the buffer, and both are used

(¢) Confirm that the command value display screen(COMMAND) appears
If the screen 1s not displayed depress the key to display 1t

(d) Input operation data using the alphabetic and numeric keys

To correct misplaced data, depress the |can| key to cancel the data, then input
the data again '

(e) Depress the key to enter data to the oberatlon buffer

Confirm the data again  If the data are not correct, depress the key and
input the correct data

(f) Turn on and off the start input (STR) to start MDI operation
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4.2.3 Display of Current Position Values
Current position values can be displayed at any time wrrespective of the mode The

following operation 1s accormplished  When key 1s depressed, one of the foliow-
ing displays can be made -

«'POSITION (INCREMENT)

« POSITION (UNIVERSAL) L
« POSITION (AXIS) :

« POSITION (ERROR),

(1) POSITION (INCREMENT)
Display n this case 1s

(a) Continuous travel distance up to the end pomt of the block in memory run mode

(b) Travel distance up to the poimnt of start of manual operation in manual mode
Display of manual increment values can be canceled by setting the mode to
memory run, then inputting start signals

585 207

Fig 412 Current Position Display
{INCREMENT) Example
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(2) POSITION (UNIVERSAL)

(a) The position 1n the coordinate system set up by G92 1s displayed

(b) Umversal display of the axis for which position cancel 1s made 1n manual oper-
ation mode 1s canceled and set to 0 regardless of the value dispstayed up to
this time . ~
Operate the keys as follows

Depress | X |, [NexT successively X 0 000 1s displayed

Depress | Y |, |Neq|successively Y 0 000 1s displayed

Depress | z |, |Next| successively Z 0 000 1s displayed

585-208

Fig 413 Current Position Display (UNIVERSAL) Example

H t

(3) POSITION (AXIS)

Each moved distance of actual axes after returning to reference point 1s displayed
Even if G92 1s commanded, the display is not affected by the command

+
SL2ITIOnGA Iz

X

585 209

Fig 414 Current Position Display (AXIS) Example
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4.2.3 Display of Current Position Values (Cont'd)
(4) POSITION (ERROR)
Display 1n this case 1s

(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 n other cases

POSITIONCERPOR) 00055 HeBQo ¥

2. 488

1.243

1. 240

585 210

Fig 4 15 Current Position Display (ERROR) Example

4.2.4 Display of Alarm Codes

If an alarm state occurs, ‘‘ALM’’ (for alarm), *‘BAT"’ (for battery alarm) or “*A/B”" (for
alarm and battery alarm) 1s displayed on.the lowest hne of the CRT screen, regardless
of mode or funcion In this case, the detail of the alarm can be displayed by the fol-
lowing operation ]

Depress - key Alarm code and alarm message are dlsplayed By remov-
mg the cause of alarm. and then depressing - key, the alarm state and a]arm display

can be released  For the details of alarm codes, refer to Appendix A ‘**‘ALARM CODE
LIST”

AL ARM oID00 Lanog

310: OT-F EPR (™)

590-59

Fig 416 Alarm Display
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4.2.5 Displaying State of /O Signals

When function key 1s depressed, ON/OFF state of the mnput/output signals 1s

displayed on CRT screen The display of the state of input/output signals s always pos-
sible including during automatic operation

IA000 Hoke

DIAGNOSIS

[
a
40

%4000 O 0
1 63
1

®4001
w4002
nagos
k2009 O
#440%

53

O 0 Qa
a0 o0 oo
0 a 0 [als]
o1 0 3=
J 0 C Qo
a0 a1l
oo a o oo

b
WEOPEN 1=l T — HEXADECIMAL DISPLAY

foun o I o I L e I e I WY}

N el AR R T s R

585 222

Fig 417 Example of DGN Display

For the purpose of maintenance, etc , only the display of the state of input/
output signals 1s made 1n 16-place digits at the right of screen

(1} Operating Method for Input/Output Signal Display

1 Derpess key

The state of iInput/output signals on the page mcluding the disignated diagnosis num-
ber 1s displayed 1n a 16-place digit, consisting of ‘1’ or ‘07

2 " Enter-the diagnosts number to be displayed and then depress or . key

Then, the display 1s switched to the page including the diagnosis number

3 Depress ] key ' e ’
The cursor moves to the position of diagnosis number plus one When this key 1s

depressed 1n succession, the cursor moves downward When the cursor comes to
the lowest line, the display 1s switched to the next page

4 Depress key

The cursor moves to the position of diagnosis number minus one When this key
1s depressed 1n succession, the cursor moves upward When the cursor comes to
the highest line, the display 1s switched to the previous page

5 Depress @ key

The next page 1s displayed

6 Depress @key

The previous page 1s displayed
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4.2.6 Display of Registered Program Number

All the program numbers registered are displayed

(1) Select the alarm display and depress l key .
(2) All the numbers of programs already registered are displyed Page of the table

can be turned by depressing key or @ key

DIRECTORY ogvez2 Haone

oggee 0o 0 00555 00987
oeaal ] 08567 01903
geeaz
ogeas
0aees
0200~
oee10

S
00159 0OB4S6 O

585 225

Fig 4 18 Registered Program Number Display

NOTE

This display 1s used only for looking at the registered programs Reglétratton of program
numbers can be made in EDIT mode Registration up to 99 programs Is possible

w 3 1

4.2.7 Display of System Number and Remaining Program Memory Capacity

This function displays the system numbers of the motion module and the Control Sta-
tion The number of characters that can be input to the program area 1s also displayed
on the same screen .

(1) Select the alarm- screen and: depress the l key until the following screen

for displaying system numbers and remaning program capacity appears

SYRTEN

e

ZB31 =L
HA1 3 2L

PROGRAM BFER

EVTE

550-58




4.3 DISPLAYING AND WRITING PARAMETERS

In this system, various parameters are stored in the internal memory, and the operat-
ing 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, 1ir-
respective 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 tvpe
Parameter numbers of bit display type are # 1000 through # 1009
Parameters larger than # 1100 are of decimal digit display type

SARAMETER

%1008 0

w1001
21002

MioDd 0 3
%1065 4
%1805
L3855
%1088
#1063

585 219

Fig 420 Exampie of Parameters (Bit Display Type)

FARPAIIETER

W1100
H1101
%1102
®1103
%1104

®110%5
#1195

Fig 421 Example of Parameters (Ordinary Digit Display Type)
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4.3 DISPLAYING AND WRITING PARAMETERS |rmv) (Contd) :

(3) Display of Parameters ... ~:- , R .
(a) Key In the parameter number and depress «- key or, @ key However

keying of ‘i #’} 1s-not required A max1mum of ten sets of parameter numbers
and the contents can be displayed simultaneously

(b) Desngnatlon of parameter number can be updated by !- key or- key, and
the CRT screen can be updated by U key or m key
: (4) ertlng Parameters

i

)

Set the optimum values of parameters suited to the performanee and purpose of
-the machine

(a) For bit display type : t

1 Designate the parameter number to be _written

2 Depress key

Cursor will move from parameter number to bit display, and the bit position of D7
15 first designated

- -

3 Depress @ key ; o
The cursor will be shifted by 1 bit toward the bit position of DO every time the key
1s depressed  Thus, move the cursor to the bit position to be altered

4 Depress | wr| key L. .

The designated bit data will'be mverted in‘thissway <07 2 “17 If the key 1s
depressed agan, the data will be Inverted again

5 Data writing by keying decimal numbers 15 possible only when the cursor 1s adjust-
ed to the position of decimal digit display at the right end

(Example) Writing decimal number of bit display

KeyedInData ‘176543210

[0] [WR] —————100000000" 0
-.- (WR] —f11111111 C 7 286

6 To shift the cursor from bit dlsplay area to parameter number area, depress key
7 Repeat steps 2 and 5 and write desired parameter data If [@ or ; key 1s kept

depressed, sthe cursor on the screen automatically and contmugusly

8 To change the display from bit display type to ordinary digit display type, depress

key, [@J* or @ key
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(b) For oridinary digit display type

-

1 Designate the parameter number to be written

2 Key In the numerals and depress | wr| key, then the writing to the parameter number

shown by the cursor 1s performed '
CLRSOR
3 The parameter number designation or screen can be updated by l@] or @ key

or @ 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 to operate properly
(6) Parameter All Clear
Depress the INExT and keys (in this order) on the parameter display (
/]

screen  All the parameter areas are cleared to 0

(6) Parameter Reset

?

Depress the |Next| and | wr{ keys (in this order) on the parameter display screen

The factory-set mnitial values for the parameters are restored

-
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4.4 DISPLAYING AND WRITING OFFSET DATA [

Offset, data have been stored in the internal memory of MOTIONPACK-120 Display-
ing and writing these offset data can be made, at any tume, including the time of memory
operation regardless of mode

(1) Display of Offset Data T

1
2

Select @ function key :
Key in the numbers by using keys such "1 | as [O and and then depfess
or key Then, ten sets of offset nambers and offset data, including the offset

number of keyed-in numerals, will-be displayed At the same time, the cursor 1s

displayed below the designated offset number . ' -
Gl'm ’
By depressing or key, the next or previous offset number can be esig-

nated If the operatlon 1S made beyond the offset number shown on the screen,
10 new sets of offset numbers and offsét data will be displayed automatically

PAGE
By depressing I or m key, the next or previous screen can be displayed In

this case, the cursor will show the first number of the displayed offset numbers

Offset data are displayed 1n units of 0 001 mm, and the maximum value 1s 99999 999
IT}IIl - - e

OFFSET 0U0BYH HRoGe

H(D)BBS
H(D1BA1
H(D)BB2
H(DIoB3
H(D2D04
H(D>BAS
HLD‘Dﬁb

a20a
sea
349
[s]x]5]

100000 -a®

Qo

HIDIO03R
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(2) Writing Offset Data

To write offset data in the internal memory, select mcremental or direct values us-
Ing parameter # 1001, DO

When parameter # 1001, DO 1s 0, incremental values are used
When parameter # 1001, DO 15 1, direct values are used

(a) Writing incremental values

1
2

3

Set the cursor to the offset number to be written
Enter the offset value to be added (To reduce, place a minus sign )

Depress the [wr| key

The entered incremental value 1s added

(b) Wniting direct values

1
2

3

(3) Offset Value All Clear

Set the cursor to the offset number to be written
Enter the offset value to be added (To reduce, place a minus s1gn )

Depress the |wr| key

The entered value 1s used as the offset,

t

Depresskeys (o', |=] ,[9|,[9|.[9]. 9], and (in this order)
on the offset value display screen ~ All the offset value areas are cleared

t + [

NOTE

1 Entered offset values are saved in the Iinternal memory of MOTIONPACK-120
and are retained after power Is turned off

2 Ifoffset values are changed during automatic operation, the values before the change
are used for the blocks being processed and stored in the buffer
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4.5 EDITING PROGRAMS
4.5.1 Program Register and Call . ,

Programs stored 1n the memory can be displayed on CRT screen and their contents
can be checked by the operator o o

(1) Program No Register
1 Select EDIT mode
2 Depress @ and késfs ) i
3 Key-n the pré)gra;n number ‘¢ @ T T
4 Depress | wr| key to change 0 number dls\play(;d —at };he toi) E)f the (J:RT for the

3
A= -

~

keyed-In program number

By the above procedure, the program number 18 i"eglsteréd completely'

Next,edit the program by keyimng-in “—O_V T Y eon ”’ then ciepress-
ng key
NOTE

If the registerning operation 1S 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 |can| key on the CRT control “station

(2) Registered Program Call

1 Select EDIT mode

2 Depress @ and keys
- ‘\ < ‘\\ “ —‘\ v

3 Input the program number “‘|'0 . " and depress

~

The specified program numbe will be searched and ten hines of data from the
beginning of the program will be displayed on the CRT  If the program number
1s not found by searchung, “‘NOT FOUND!”* wiil blink at the bottom of the CRT

Depress the lcm to

reset the display PROGRAN (EDT T) OIBID 13090

03a:;
NOA1G3240Y3Z0:

NEBSGEBX288. Y259, Z300.
NBBEXSE. Z59.

NEPEGEZ2X300. Y300, 11350. J150.

585-196

Fig 422
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(3) Opertion of and keys

(a) By depressing or @ key, the previous or next page can be displayed
on the CRT " ¥

{b) By depressing @ or ' key, the position of cursor can be moved by one
character forward or backward

=

4.5.2 Insertion of Programs |roa

Editing new a program or altering a registered program 1s made entirely in edit mode
by function Designate the word before the WO‘I'dS to be added using cursor,
key 1n the data to be added, and depress the key Then, the new data will be

mserted immediately after the word designated by the cursor

The above insertion can be made for multiple words entered (less than 32 charac-

ters) as one group
H

PROGRAN CED] 75 PROGRAM (ED1T) COB8S5 NeRES

N1D1GS2X8Ya282:

N182G9aGDBX1280. Y1200. Z1200.
N183GP1X2500. Y3009, F1500 ;
N184X5080. Y-2500, 21500, :

N181G92x0YRzZ0;

N1B3GOI%2500. Y3000, F 1500 ;

N1@4x3584a0. 21504,

585 202

485-201
KEY IN DATA

(a) Before Insertion {b} After Insertion

Fig 423 Program Insertion
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4.5,3 Altering Program T

Alteration of program (new or registered program) can be performed entirely mn edit
mode by the 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 charac-
ters to be altered 1s the same as that of characters entered

PROGRAM(EDET) 0@BsS5S NDBBa

PROGRAM(EDIT) 0Bass NBBRRO
N181G92X8YdZa;:

N182G90GRRX12068. Y1208, Z212084. :
N1B3GR1X2508. Y3000, F1503;
N184X50@0. Z15600. ;

N1P1G92X0YRZA:

N1PZ2GSBGPBX1228. Y12P8. Z1280.
N1B3GER1X2588. Y3008. F30680;
N124XS200. 215080, 1

585198 585 - 200

¢

]——— KEY IN DATA

(a) Before Alteration _ (b} After Alteration

Fig 424 Program Aiteration

4.5.4 Program Erase

Progrém erase (new or registered program) is all performed n edit mode by

function The program can be erased in urut of character, program or whole programs

(1) Erasing Characters

Set the cursor to a character to be erased and depress the key Only that
character will be erased

il

(2) Erasing Program Numbers
Enter the program number ‘ ol ' "7 7 "' and depress the key

~ ~

The program number just entered and 1ts program will be erased
(3) Eransing All Program Numbers
Depress the | — "9 {/'s|[9]| and ‘9 keys and depress the key

All the program registered will be erased
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4.5.5 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 displayed on the CRT

(1) Method of Operation

1
2
3

Select EDIT mode

Depress function key
Depress key

The beginning of program number will be set

Enter the data to be searched (a character string of not more than 10 alpha-numerical
characters)

Depress key

Search 1s started and “'AS’’ 1s displayed at the bottom of the CRT during search

(2) Completion of Search

1

/
When the search 1s completed, ‘*AS’’ disappears, the head of the data searched 1s (
specified (indicated by cursor) and the searching operation stops

If the desired data cannot be found, ‘‘AS’’ disappears and, at the same time, “‘NOT
FOUND'"’ 1s displayed on the CRT This display can be erased by depressing

can| key on CRT control station

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

[ T B A

The search function also can find a program (finding the head of the program) which
was stored in the program memory

Select the memory operation or edit mode

Depress function key

Depress il key
oo iYs

Enter the program number “| O - | o7

=1, + ]
Depress the \I key

The desired program number can be searched Results of the search can be
obtained as stated in (2) above Therefore, 1n 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
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4.5.6 Copying Program

Contents of a program that 1s already stored with one program can be copled with another
program number . " - .

(1) Search for the program number of the original program to be cbpfed

t .

(2) Enter the destination program number, then depress | ¢

]
-

(3) Depress the |wr| key to copy the program

(4) Write the destination program O number at the beginning of the copied program

(Example) . ‘ |

se

When contents of program number 010 are to be copied to 020

(a) Search for 010 and display 010 on the CRT

g —

“(b) Enter |O|, [2]. |O]. |C and |wr
(c) Change program number at the beginning of the copied 010 tg 020"

oF - 1 cFy

LA oo Lo -t

. -
s 1 v s 401
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5. PARAMETERS
5.1 EXPLANATION ON PARAMETERS

To build a systern with MOTIONPACK-120, servo drive, servomotor, and load mechan-
1sm, control specifications of MOTIONPACK-120 must be talored to the machine so
as to implement required operations of the system Parameters are a set of constants
that are set for this purpose - -

The number of axes to be controlled 1s a parameter ~An optimum combination
of feedrate and loop gan for smooth motion control 15 another parameter

Parameters must be determined when the system 1s designed, and must be set
properly n MQTIONPACK—l?,O by the time the system 1s operational |

Standard parameters for MOTIONPACK-120 are pre-set at the factory Check
the parameters belore starting operation - -

If the system 1s started up without setting servo motor parameters, abnormal vibra-
tion may occur To prevent this, start up the system with servo mam power left off
and set parameters properly ‘before starting a trial run  The servo main power 1is not
applied when the [/O mnput signal SVOK 18 turned off or the emergency stop switch
15 depressed ' ”

As a rule, MOTIONPACK parameters are vahdated only after power 1s turned on
once and then turned off ~ After changing parameters, turn power on and off
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5.2 PARAMETER LIST

Table 51 Parameter List (1/7)

Parameter
No D7 D6 Ds D4 D3 D2 D1 Do Remarks
B axis A axis Saxs Z-axis Y axis X axis
0 Not 0 Not 0 Not 0 Not 0 Not 0 Not Function swich
#1000 0 0 used used used used used used | (operating axis
1 Used {1 Used |1 Used |1 Used [1 Used |1 Used selection)
Fast return to | Gear Offset data
reference point | selectron | write
#1001 0 0 0 ¢] 0 0 No output 0 Incremental Funcﬂon
1 Yes 0 No |1 Absoute |SWIC
1 Yes
Program No | Handle spech | pogtioning Feed Feedrate unt | Program No
selection afer ?a""s”s | command override | per mnule | selecton Function
#1002  |reset 3'?:;;’"60”5 1 Absolute 0 0 0  3steps [ mmimn after starl "
0 No [ gbnes | O Incremen 121 o 100mn | ¢ No |SWIC
1 Yes 1axs al steps |1 0001 mm| 1 Yes
Lathe systern Notch Position G31 alarm
specifcabions signal memory ¢ alarm
#1003 |1 Late 0 0 |output 0 0 0 No |1 Disre F““CL'O"
system 0 No 1 Yes gard |SWitC
0 Standard . 1 Yes
DC2DC4 | ISO/ASCII '
fransmusson | 1 ISO )
#1004 0 0 |oupu 0 ASCI| 0 0 0 o |Functon
0 No switch
1 Yes
Offset Offset Offset Offset 4 decimal |3 decmal |2 decimal |1 decimal Function
#1005 |input Inpuit nput input palces places places place tch
8 digis 6 digits 4 digits 2 digits swilc
Z-axis Y axis X axis .
1006 neglect neglect neglect unction
# 0 0 0 0 0 0 No | 0 No | 0 No |swich
1 Yes T Yes 1 Yes
Internally
#1007 0 0 0 0 0 0 0 0 reserved
parameter
11O setting
#1008 0 0 0 0 0 0 0 |Fredto  |-unction
1 switch
Parrty Party bit | Data Stop bit Baud rate 1 300
0 Even length 0 1bt 2 600 Communication
#1009 parity 0 No (0 7hbis (1 2bts 0 5 4800 3 1200 specifications
1 Cdd 1 Yes |! 8bis 6 9600 4 2400 setting
parity
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Table 51 Parameter List (2/7)

Pa’;r;'e*e' D7 D6 D5, | D4 D3 D2 D1 DO | Remarks
’ ' - : - .o Internally
#1010 - 0 o - 0 0 0 0 0 0-- reserved
pgrameter
i . Internally
#1011 0 0 0 -0 G 0 0] 0] reserved
) parameter
. .
Internally
#1012 0 0 0 0 0 0 0 0 reserved
pgrameter
A Baxs :
"ZPNT" - internally
#1013 o Disregard 0 0 0 0 0 0 reserved
0 Eifectve parameter
1 Disregard e
; Internally
#1014 0 0 €] b &) 0 0 0 reserved
parameter
Internally
#1015 0 0 0 0 0] 0 0 0] reserved
. parameter
¢
Internally
#1016 0 0] 0 0 0 0 0 0 reserved
parameter
RE
internally
#1017 0 0 0 0 0 0 0 0] reserved
parameter
Internally
#1018 ] 0 0 0 0 0 0 0 reserved
parameter
Internally
#1019 0 0 0 0 0 0 ¢] 0 reserved
parameter

—124 -



Table 5 1 Parameter List (3/7)

Parameter, e Name Range Urut
No
#1100 MF, TF, and SF signals delay tme 0 to 32767 8ms
#1101 Maximum manual handle feedrate 1 to 3200 7 Smmimin’
#1102 Maximum interpolation feedrate 1 to 24000 1 mm/min
#1103 internally reserved Fixed to O
#1104 1o Step and jog feedrate 1 to 36000 1 mm/min
#1118
#1119 to
#1121 Internaily reserved Frxed to O
#1122 to
41124 Step feed length 1 to 32767 0001 mm
#1125 Reference point zone 0 to 32767 +0 001 mm
#1126 to
#1129 Internally reserved Fixed to 0
#1130 to
#1132 Rapid traverse rate 1 to 4800 7 Smm/min
1133 Spindel lect It tput 1 to 32767 19 v
# pindel gear selection voltage outpu (o} 30767
#1134 to
£1139 Internally reserved Fixed to 0 -
#1140 Internal sequencer access enable 0,1 0 Disavle
1 . Enable
#1141 Internally reserved Fixed to O '
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Table 61 Parameter List (4/7)

Parﬁmeter Name Range Uit
o -
#1142 Internal sequencer keep memory area 4800 to 6000
0 Chack
#1143 10 Absotute position check revolution nvahd Motor r/min
#1145
1to 127
#1146 to -
£1149 Internally reserved Fixed to O
1 *=D/A output
#1150 Spindle mode selection 1,3, 7 3 +DJ/A output
7 FD/A output
#1151 to
#1459 internally reserved Fixedto O
#1160 to
#1162 Spindle maximum &min 1 to 32767 1 rfmin
#1163 to
#1169 Internally reserved Fixed to O
#1200 to
#1201 Internally reserved Fixed to 0
# 1201 Combined operation instruction (G73) setting data 0 to 32767 0001 mm
#1202 Combined*operation instruction (G83) setting data 0 to 32767 0001 mm
#1203 to -
#1279 Internally reserved Fixed to 0
#1400 #2300
#1700 #2600 Internally reserved Fixed to O

#2000

#1401 #2301
#1701 #2601
#2001

Servo error detection area

1 to 5000000

Single posttion
detection pulse

#1402 #2302

Single position

#1702 #2602 Position set area 1 to 32767 detection pulse
#2002 p
#1403 #2303

#1703 #2603 Internally reserved Fixed to 0

#2003
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Table 51 Parameter List (5/7)

Parameter
No

Name

Range

Unit

#1404 #2304
#1704 #2604
#2004

First stage linear accel/decel constant

1 to 32767

15 625mms®

#1405 #2305
#1705 #2605
#2005

Second stage linear accelidecel constant

1 to 32767

15 625mm/s®

#1406 #2306
#1706 #2606
#2006

Accelidecel constant change speed

0 to 4800

7 5mm/{min

#1407 #2307
#1707 #2607
#2007

Home position approach speed

1 to 4800

7 Smm/min

#1408 #2308
#1708 #2608
#2008

Home pesiion creep speed

1 to 4800

7 5Smm/min

#1409 #2309
#1709 #2609
#2009

Home positicning final traveling length

1 to 80000000

Single position
detection pulse

#1410 to #1411
#1710 to #1711
#2010 to #2011
#2310 to #2311
#2610 to #2611

Internally reserved

Fixed to 0

#1412
#1712
#2012

Interpolation feedrate bias

1 to 3200

7 Smm/min

#1413
#1713 ,
#2013

Exponental acceldecal time constant

110127

8ms

#1414 #2314

#1714 #2614

#2014

Software LS check function

0.1

0 Disabled
1 Enabled

#1415 #2315
#1715 #2615
#2015

Servo system constant

i

Fixed 1o 32000

#1416 to #1419
#1716 to #1719
#2016 to #2019
#2316 10 #2319
#2616 1o #2619

.
Internally reserved

Fixedto 0

#1450 #2350
#1750 #2650
#2050

Position loop gain Kp

1 to 255

=1

1s

#1451 #2351
#1751 #2651
#2051

Speed loop gam Kv

1 to 255

2 5Hz

#1452 #2352
#1752 #2652
#2052

Servo system constant

Fixed 1o 10
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Table-5_1 -Parameter List {6/7)

F-’arameter
No

Name

Range

Unat

#1453 #2353
#1753 #2653
#2053

1

Servo system

constant*

Fixed to 2

#1454 #2354
#1754 #2654
#2054

Servo system

constant

Fixed to 0

#1455 #2355
#1755 #2655
#2055

Servo system

constant

Fixedto 0 -

#1456 #2356
#1756 #2656
#2056

Servo system

constant

Fixed to 15

#1457 #2357
#1757 #2656
#2057

Servo system

‘constant

Fixedto 0,

#1458 #2358
#1758 #2658
#2058

Servo system

monitor selection

28, #1

28  Torque moniter
41 Instruchon speed

#1450 #2350
#1759 #2658
#2059

Servo system

monitor data shift

Oto 3

#1500 22400
#1800 #2700
#2100

Motor rotation direction

0 CCW when viewed
, from the load
1 CW when viewed from
the foad

21501 #2401
#1801 #2701
22101

Home positioning direction selection

0 Positive
1 Negative

#1502 #2402
21802 #2702
#2102

bvertravel input check function

0 Enable
1 Disable

#1503 #2403
#1803 #2703
#2103

Internally reserved

Fixed to O

#1504 #2404
#1804 #2704
#2104

Length of travel,positive boundary value

— 99999999 to
99999999

#1505 #2405
#1805 #2705
#2105

Length of travel negative boundary value

—99999999 to
99999999 *

#1506 #2406
#1806 #2706
#2106

Encoder selection

0 Incremental
Encoder

1 Absolute
Encoder

#1507 #2407
#1807 #2707
#2107

Backlash offset ..

0 to 32767

Single posmbr;
detection pulse
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Table 51 Parameter List (7/7)

P
arﬁmeter Name Range Unit
o
#1508 #2408 . .
#1808 #2708 Pitch error offset starting point , -2000000 to :
2000000
#2108
#1509 #2409
#1809 #2709 Piich error offset interval 1000 to 0001 mm
- 99999999

#2109

#1510 #2410
#1810 22710
#2110

Po-smon instructicn unit (B/A)

16777216 to
1677721600

#1511 #2411
#1811 #2711
#2111

Position instruchon unit (A/B)

167772 to

" 16777216
H

#1512 #2412
#1812 #2712
#2112

Positive motor current lmit

0 to 250

1 6% of motor
rating

#1513 #2413
#1813 #2713
#2113

Negative motor current limit

0 to 250

1 6% of motor
rating

#1514 #2414
#1814 #2714
#2114

Motor selection

See Table 53

#1515 #2415
#1815 #2715
#2115

Servo SyStem control sequence Seﬂlng
1

12 Motors of 500 W or
less
0 Molors of 600 W cr
greater

#1516 #2416
#1816 #2716
#2116

Encoder selection

2048 or 512

#1517 w2417
#1817 #2717
#2117

Serve system constant .

Fixed to O

#1518 #2418
#1818 #2718
#2118

Servo system constant

Fixed to 116

#1519 #2419
#1819 #2719
#2119

Servo system constant

Fixed to O

#1520 to #1621
#1820 to #1821
22120 to #2121
#2420 to #2421
#2720 to #2721

Absolute encoder reference point offset

Automatically set
by absolute refer-
ence point sethng

#1622 1o #1529
#1822 to #1829
#2122 to #2129
#2422 t0 #2429
#2722 10 #2729

IRternally reseved

Fixed to O

#1550 to #1629
#1850 to #1929
#2150 to #2229
#2450 to #2529
#2750 to #2829

Pitch error ofiset

0 to 32767

Single position
detection pulse
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5.3 SYSTEM SPECIFICATIONS SETTING °
5.3.1 Setting Operating Axes (#1000 D0-D2, D4, D5)

MOTIONPACK-IZOﬂcan con»trol the X, Y, Z, A and B axes Parameters # 1000 DO-D5
specify whether each axis 1s to be controlled  Set 1 for the axis to be controlled Set
0 for the ax1s not to be controlled ’

Table 52

Parameter No Description

# 1000 DO (X}
# 1000 D1 {Y)
Use of axus | | - # 1000 D2 (&)
# 1000 D4 (A)
# 1000 D5 (B)

0 Not used
1 Used . -

5.3.2 Servomotor Selection (#1514, #1814, #2114, #2414, #2714)

Find the motor type and output 1n Table 5 3, and set the corresponding value for
parameters # 1514, # 1814, #2114, #2414 and #2714, respectively for the X, Y, and
7 axes

Table 53 Motor Selection Code

Fée;rta\r;laeitje: Motor Type and Output (kW) l;ae:a\r}queg Motor Type and Qutput (kW)
0 M senes — 20 S seres 02
1 M series 03 21 S senes 03
2 M series 06 22 S series 05
3 M series 09 23 S seres 08
4 M series 12 24 ) S seres 15
5 M series 25 S series
6 M series 26 S sernes
7 M seres 27 S series i
8 M series 28 S series
9 M seres 29 S series
10 F seres 02 30 R series (200V)

11 F series 03 31 R senes (200V)

12 F series 05 32 R seres (200v} 005
13 F seres 09 33 R series (200V) O
14 F senes 13 34 R sernes (200v) 02
15 F series 35 R series (200v) 03
16 F seres 36 R series (200V) 05
17 F series 37 R sernes (200v) 07
18 F series 38 R series (200V)

19 F series 39 R series (220V)
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Table 53 Motor Selection Code (Cont'd)

Motor Model Motor Capacity (kW) | Parameter Set Value Motor model Motor Capacity (kW) | Parameter Set Value
— 40 — 60
— 141 — 61
05 42 005 62
10 43 01 63
D Senes 15 44 R Series 02 64
22 45 (for 100V) 03 65
37 46 05 66
— 47 — 67
- — 48 - 68
— 49 — 69
015 50 — 70
03 51 — 71
045 52 — 72
085 53 01 73
G Series '3 >4 P Series 02 "
-18 55 . 03 75
29 56 ‘05 76
44 57 075 77
— 58 — 78
— 59 — 79
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5.3.3 Sequence Selectnon(#1515 #18151#2115 #2415 #2715 )}

Set the specified motor output cddes for parameters #1515, # 1815 #2115 #2415
and #2715 so as to fit the servo system contro! sequence for the motor output on each
axis

Table 54

Parameter No - Description

#1515 (X) e Set 12 for a motor of 500 W or less
- #1815(Y) . * Set 0 for a motor of 600 W or greater
Control Sequence Setting #2115 ()

#2415 (A)
#2715 (B}

5.3.4 Encoder Selection (#1506, #1806, #2106, #2406, #2706, #1516, #1816,
#2116, #2416, #2716)

Set the specified values for the parameters so as to fit the servo system internal cons-
tants to the encoder

Table 55
#1002 D5 0 incremental Encoder 1 Absolute Encoder
B :}ggg zgégg 0 Incremental Encoder
#2106 1 Absolute’ Encoder
:1212 ﬁgﬂg Set 2048 or 512 (the number of pulses
#2116 ~ per encoder rotation /4) -

5.3.5 Feed Axis Motor Rotation Direction (#1500, #1800, #2100, #2400, #2700)

Set 0 or 1 for parameters # 1500, # 1800, #2100, #2400 and #2700 to determine
the motor rotation direction for a positive direction move mstruction for each of the
X, Y, 7, A and B axes

Table 56
Parameter No Description
# 1500 (X) 0 CCW when viewed from the load for
Feed Axis Motor #1800 () a postive move Instruction
Rotation Direction #2100 (Z)
#2400 (A) 1 CW when viewed from the load for a
#2700 (B) positive mave instruction

5.3.6 Positioning Command (#1102 D5)

Specify whether the system uses incremental or absolute coordinate system commands

Parameter No Description
] 0 Incremental
#1002 D5 1 Absolute
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5.4 POSITION INSTRUCTION UNIT :
5.4.1 Position Instruction Unit and Speed Instlluction Unit

To build a positioning system using MOTIONPACK-120, the units of length used n the
MOTIONPACK-120 position mstructions (which 1s equivalent to *‘1"" with no decimal
point 1n a program, or<‘1'" at the least significant position 1n a position indication) must
be matched to the unit used for the load mechanism to determine movements and-de-
tect positions

MOTIONPACK-120 supports the decimal function that places a decimal pont so
as to provide easy reading of positions and programs This function rust also be ad-
Justed to the instruction and mechamcal movement unit system

1

MOTIONPACK SERVOPACK ENCODER
(POSITION DETECTION?

" PROGRAM

GOy =10 Fi00,

DECELERATION GEAR

MOTOR !

BALL SCREW

" Fig 51

In this manual, explanations are intended for a mechanical configuration where
conditions for hnear positioning using ball screws are as follows

Position instruction unt One thousandth of a millimeter
Decimal places 3

Also, load machine movement (in units of thousandths of a millimeter per minute)
18 used for speed nstructions

If a position instruction umt other than 0 001 mm 1s used, all data about machine
movement and speed must be converted before programming and parameter setting
(Sorme parameters such as the backlash offset and the pitch error offset that are set
up 1n position detection umts are excluded )
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|[Example]  The following 1s a conversion table for a mechanism in which position
mstructions use 0 Olmm as the basic unit

Table 57 (1/2)

Example of Position Instruction Unit 0 001mm Position Instruction Unt 0 01 mm
Setting Decimal places 3 ' Decimal places 2
Movement Instruction (ﬁ; decimal point) 0001mm ' 001mm
in Program %10 P 10 000mm 10 00mm
. oy owt < ' 4
Interpolation Feedrate 1| 500 x 1000 x 0 001mm/min 500 x 1000 x 0 01mm/min
n Program F500 . = 500mm/min = 5000mm/min
(per minute) ) . :
Interpolation Feedrate | F1 . 1% 0 001mmrev=0 001mm/rev| 1x 0 01mmirev =0 01mm/rev
in Program {no decimal point) | 10000 x 0 001mmirev 1000 x 0 01mm/rev=10mm/rev
{per revolution) F10 =10mm/rev
Maximum Manual 100 % 7500 x 0 001mm/min 100 x 7500 x 0 O1mm/rmin
Handle Feedrate 100 =750mm/min =7500mm/min
Parameter (#1101}
Maximum Interpo- 6000 x 1000 x O 001mm/rmin 6000 x 1000 x 0 01 mmimin
tation - =6000mm/mn
6000 =60000mm/min
Feedrate Parameter A
(#1102)
Jog Feedrate 3000 x 1600 x 0 Q01mm/min 3000X1000X0 O1mmimin
Parameters ) 3000 = 3000mm/min =30000mm/min
(#1104 to #1118)
Rapd Feedrate 3200 x 7500 x 0 001 mm/min 3200 x 7500 % 0 O1mm/min
Parameters 3200 = 24000mm/min = 240000mm/min
{#1130 to #1132)
Rﬁrﬁ?ﬁaiﬁsgﬁé’éﬂg 200 x 7500 x 0 001mm/min 200 % 7500 X 0 01 mm/min
Parameters (# 1407, 200 = 1500mm/min =15000mm/min
#1707, #2007,
#2307, #2607)
g:’efg?) gg?;gg“'"g 100 x 7500 x 0 001 mm/min 100 x 7500 % 0 O1mm/min
Parameters (#1408, 100 = 750mm/min = 7500mm/min
#1708, #2008,
#2308, #2608)
Interpolation Feedrate . 10 x 7500 x 0 00 1mmimin 10 x 7500 x O 01mm/mun .
Bias Parameters 10 =7hmm/min = 750mm/min
(#1412, #1712,
#2012)
;F\'ésg ﬁéae%‘: I'—c';"oenas’tam 128 x 15625 x O 001 mm/s? 128 x 15625 x 0 01mmi/s?
= 2 = 2
Parameters (#1404, 128 =2000mm/s 20000mmy/s
#1704, #2004,
#2304, #2604)
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Table 57 (2/2)

Example of Position Instruction Unit 0 001mm Posttion Instruction Unit 0 01mm
Setting Decimal Places 3 Decimal Places 2
ggggﬂgeigggo':ggft 64 x 15625 x 0 001mm/s® 64 X 15625 x 0 0 mm/s?
= 2 _ 2

Parameters (#1405, 64 =1000mm/s =10000mm/s
#1705, #2005,
#2305, #2605)
éﬁ:ﬂé 'ZBESLS;“SW‘ 1600 x 7500 x 0 001mm/min 1600 x 7500 x 0 O1mm/min
Parameters (#1406, 1600 =12000mm/min =120000mm/min
#1708, #2006,
#2306, #2606)
Step Feedrate 1000 0 001mm 1000 % 0 01mm
Parameters 1000 =1mm =10mm
(#1122 to #1124)
Reference Point 10x0001Tmm 10x001mm
Extent Parameter 10 =0 01mm =0 1mm
(#1125)
Software Limit 3000000 x 0 001mm 3000000 x 3 O1mm
Boundary Value =3000mm =30000mm
Parameters

#1504, #1505,

#1804, #1805, 3000000

#2104, #2105,

#2404 #2405,

#2704 #2705
Combined Operation
Instruction (G83) 2000x 0 001Tmm=2mm 2000 x 0 01mm = 20mm
Parameter (#1202) 2000

Note  Application to a lathe system requires a defferent setung for some parameters

For details, see explanations about lathe systems
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5.4.2 Decimal Point (#1005 D0-D3)

Parameters # 1005 DO to D3 determine the place of a:decimal point and the number
of figures after the decimal point in a position indication

For example, when a position instruction unit of 0 Olmm 1s used, positions and
programs are read easier if there are two places after the decimal point ~ Set only one
of the four parameters to 1, and set others to 0 .

Table 58 o
Parameter Setting Description
Only #1005 D0 15 1 . One place after decimal pont
Only #1005 D115 1 Two places after decimal point
Only #1005 D2 15 1 Three places after decimal pomnt
Only #1005 D315 1 Four places after decimal point
ALL #1005 DO-D3 are O No decimal point

1 +

Notes - -

1 The decimal point 1s displayed 1o make 1t easier for the operator to read positions and program mputs-
MOTIONPACK 120 itself handles positior insiruciion units to control positions and speeds  Standard set-
ting used 1n this manual 15 as follows

Position instruction unit 0 001 mm
Deciunal places 3

For use with load mechanism having a position instruction unit other than 0 001 mm, conversion
1s required before programming and parameler setting as explained i the preceding section
For a conversion example, see Tahle 5 7

2 Decimal point arrangement 1s ineffective with the P specification for the G04 {dwell) mstruction Dweil
ume of one second 18 specified by erther of the following descriptions, regardless of decimal point arrangement

G 04 P1000
G 04 P1
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5.4.3 Matching Units for Position Instruction and Detection

(D

(#1510-# 1511, %#1810-#1811, #2110-#2111, #2410-#2411, #2710-#2711)

In general, a position detection unit (length per pulse) 1s determined by the load
machine mechanism and the number of pulses of the detector

MOTIONPACK-120 uses two factors, B/A and A/B, for matching the position
instruction unit and the position detection unmit of the driven machine Fig 5 2
shows the block diagram B/A indicates the number of output pulses per position
instruction urut (for mstance, 0 001 mm) A/B indicates the machine movement
per pulse of the position detector (after the pulse number 1s multiplied by four)

Before setting other parameters, calculate B/A and A/B from the load machine

and detector specifications i

(a) Integral part of B/A x 16777216 (1 £ B/A £ 100) -

(b)

Integral part of A/B x 16777216 (1/100 £ A/B < 1)

Set value (a) for the X, Y, and Z axes for #1510, #1810, #2110, #2410
and #2710, respectively Set value (b) for the X, Y, and Z axes for # 1611, #1811,
#2111, #2411 and #2711, respectvely '

i

NOTE

1 Because only integral parts of values (a) and {b) are used for the parameters, rounding
errors may occur
2 A/B must be the inverse of B/A

3 If B/A (or A/B) 1s 1, {that 1s, If the position instruction unit and the position detection
umt are the same,} set 16777216 for the parameter

COMMAND DISPLAY POSITION DEVIATION DISPLAY
AMPLIFIER SERVOMOTOR LOAD
e | + DEVIATI|ON
INSTRUGTION - O COUNTER -
fp - £p I/
(POSI
(SPEED
A PG PULSE
CURRENT VALUE T GENERATOR
“MULTIPLIER b ¢

CURRENT VALUE DISPLAY

Fig 52
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_5.4.3 Matching Units for Position Instruction and Detection (Cont'd)

(2) Influence on Other Parameters

To set the following parameters, use' the position detection unit  To set these
parameters using the position nstruction urnut (0 001 mm) when B/A # 1(A/B #
1), each value to be set must be multiphed by B/A for conversion Each of the
parmeters rust be an integer  Round off the fractional part produced by conver-
sion as required - - . "

« Backlash offset (# 1507, # 1807, # 2107, #2407, #2707)

+ Positioning completion range (# 1402, # 1702, # 2002, #2302, #2602)

» Pitch error offset (# 1550 - # 1629, # 1850 - # 1929, # 2150 - # 2229, #2450
to #2529, #2750 to #2829)

» Home positioning final traveling length (# 1409, # 1709, # 2009, #2309,
# 2609) - .

» Servo error area (# 1401, # 1701, # 2001, #2301, # 2601)

» Position deviation indication ' - ' '

+

(Conversion example)

Backlash offset
Set backlash (0 001 mmm) x B/A for the parameter

(3) Calculation of B/A

LOAD SHAFT GEAR TEETH NUMBER Hg
ABLE

N | ! BALL SCREW PITCH P
B N AVATAVAVAYAVAYAVAVS . -

AN

MOTOR| 7:}
E
L MOTOR SHAFT GEAR TEETH NUMBER Nm

PULSE GENERATOR QUTPUT PULSE fpg

Fig 53

Specifications

. » Ball screw 1;1tch P (mm/rev) - - - -
» Dece}eratlon‘factor R } -

R = N¢

® -Ne)

« Miumum position control U (ram/pulse)

* Pulse generator‘output pulse number 8192 (pulses/rev)

For the above specifications, B/A 1s calculated as follows |

B _Controller pulse number
A 7 Ball screw pulse number B
8192 x 4 C
= D, .-
P L -
U R
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(4) Example of Setting Parameters usimg Posttion Instruction Unit

(a) Calculate B/A by substituting values in (1)  Also obtain A/B (the reverse of B/A)

(b) Determine the values to be set for parameters using B/A and A/B  Round off the
fractional part

[Example]
Table driving with a ball screw (in the X-axis direction)
Specifications

* Ball screw pitch P =6 (mm/rev)

* Deceleration factor R = N¢ — 7
Nm 5 .

* Minimum position control U = 0 001 (mm/puise)
* Pulse generator output pulse number frc = 8192 (pulses/rev)

* Substituting the above values in (1), B/A and A/B are calculated as follows

B _ _ 8192 x4 _ _ 14336

A 6 » b 1875
0001 7

A _ 1875

B 14336

* The values to be set for the parameters (for the X-axis) are calculated as follows

B/A parameter — 114837356 x 18777216 = [128276356] 6

Set this value for parameter # 1510 .

A/B parameter — %735_6 x 16777216 = [2194985| 714

Set this value for parameter # 1511

NOTE

A lathe system requires a different setting for some parameters For details, see expla-
hations on lathe systems
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5.5 PARAMETERS RELATED TO POSITIONING (G00), RAPID FEED
(RAPID), JOGGING (JOG), STEPPING (STEP)

5.5.1 Parameters Related to Linear Accel/Decel ‘
(#1404-#1406, #1704-# 1706, #2004-# 2006, #2304 to #2306, #2604-#2606)

Linear accel/decel are applied automatically at positioning (GO0), rapid feed, jogging,
and stepping oo . _— ,

Table 59

Parameter No b Description
#1404 (X)
First stage linear o E\Z()) Range 1 to 32767
accel/decel constant #2304 (A) Setup unit 1 = 15625 mm/s®
# 2604 (B)
Y #1408
Accel/decel constant 2 eoe ((\z,)) Range O fo 4800
change speed | #2306 (A) Setup unit 1 = 75 mm/min
‘ # 2606 (B) :
#3405 (X)
Second stage linear A roos o Range 1 to 32767 -
accel/decel constant # 2305 (A) Setup unit 1 = 15625 mm/s®
# 2605 (B) '

SPEED(mm/s)

RAPID FEEDRATE VR |~ --——---—

, _ .
CHANGE SPEED Vi [-- 720 oo T >

i . 2ND STAGE LINEAR ACCEL/DECEL
CONSTANT

. - al 18T STAGE LINEAR ACCEL— a1
/DECEL CONSTANT

TIME (s)

Fig 54

- - -

[Example]
When rapid feedrate 1s 12 m/min, startup time 1s 0 5 s, and position nstruction unit
18 0 001lmm

e Calculate feedrate per.second . > - - . . A e
12000 x—ﬁ% _ 200 mm/s 4Tt

« Calculate acceleration from 0 to 12 mm/mn
% = 400 mm/s*

» Calculate the value to be set for the accel/decel constant parameter
—%%Of _ 256 — 25 (rounded down)

NOTE

1 To determine the accel/decel constant, use an accel/decel ime longer than that required
for the load machine
2 To implement a single stage accel/decel use the same accel/decel constant for the first
and second stages, and set O for the change speed -
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5.5.2 Rapid Feedrate (#1130, #1131, #1132)
1 £ SET VALUE < 4800

For rapid positioning, a chowce of low, mediumn, and high feedrates is provided by a com-
bination of the rapid feed overnide signal (ROV1, ROV2, and ROV3) to be input

Specify speed for the high feedrate only The medium and low feedrates are au-
tomatically determined as 50% and 26% of the high feedrate, respectively

Table 5 10 provides relationships between the rapid feed override signals and fee-
drates

Table 510
ROV3 ROV2 ROV1 Speed :
Value set for the
High OFF ON ON parameter
Medium OFF ON OFF 50% of high feedrate
Low OFF OFF - ON 25% of high feedrate
High ON . Value set for the
- I parameter

T F

When ROV3 1s on, high feedrate 1s applied regardless of setting for ROV1 and
ROV2  Select a speed for the high feedrate for each of the X, Y, and Z axes and specify
it for parameters # 1130, # 1131, and # 1132, respectively

Value 1 set for the parameters equals 7 5 mm/min ~ For instance, setting ‘100"’
gives a high feedrate of 750 mm/min i

Practical rapid feedrate must not exceed value F calculated from load mechan-
1sm specifications as follows

Motor rated speed (r/min) x 8192 (p/rev) x 4
7500

In this case, the rapid feedrate must not exceed motor rated speed

F =

A
> —
B
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5.5.3 Step and Jog Feedrates (#1104-#1118) - -
1 <SET VALUE < 36000 : -

Parameters # 1104 to # 1118 set 16 jogging or stepping feedrates A choice of 16 fee-
drates (including 0) 1s provided by the combinations of the jog feedrate selection sig-
nals (JOV1, JOV2, JOV4, and JOVS) to be mnput .

The same feedrate 1s used on the X, Y,-and Z axes Value 1 set for the parameters
equals 1 mm/min

For mstance, setting ‘12000"" gives a feedrate of 12m/min

Table 511 Combinations of Jog Feedrate Selection Signals
Leve! JOvs JOV4 JOV2 JOV1 Parameter No
0 OFF OFF . OFF OFF Overrde 0
1 OFF OFF OFF ON | T #1104
2 OFF OFF ON OFF #1105
3 OFF OFF ., ON ON #1106
4 - OFF ON OFF OFF #1107
5 OFF *ON OFF ON #1108
6 OFF ON ON OFF #1109
7 OFF - ON ON ON #1110
8 © TON OFF " OFF OFF #1111
] ON OFF OFF ON #1112
10 ON OFF " ON OFF #1113
11 ON OFF ON ON #1114
12 ON ON . OFF OFF #1115
13 ON ON OFF ON #1116
14 ON ON ON OFF #1117
15 ON ON i ON ON #1118
Note I all jog feedrate selecuon signals, namely, JOV1, JOVZ JOV4 and JOV8 are turned off,

the jog feedrate I1s recuced to 0 and the machine will not move even when the jog signal 1s iInput
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5.5.4 Step Feed Length (#1122, #1123, #1124)
1 < SET VALUE < 32767

These parameters specify step feed lengths  Set L1 (short), L2 (medum), and L3 (long)
step lengths for parameters # 1122, # 1123, and # 1124, respectively

A choice of 3 step lengths 1s provided by the combinations of the step multiply-
1ng signals (MP1 and MP2)

The jogging feedrate 1s used for stepping

Table 512
MP 2 MP 1 Parameter No
L + (Short) OFF ON #1122
L2 (Medium) ON OFF #1123
L3 (Long) . ON ON #1124

Value 1 set for the parameters equals 0 001 mm For instance, setting ‘2000’ gives
a step length of 2 mm
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5.6 PARAMETERS RELATED TO-INTERPOLATION FEED .
(GO1, GO2, GO3), SKIP INSTRUCTION (G31), AND MANUAL FEED

5.6.1 Parameters Related to Exponential Accel/Decel
(#1412-%1413, #1712-#1713,. #2012-#2013)

Exponential accel and decel are applied automatically at interpolation and manual feed

(1) Exponential Accel/Decel Constants (# 1413, # 1713, #‘2'013)

Table 5 13

Parameter No Description

Range 1 to 127
Setupunit 1 =8ms -

#1413 (X)
#1713 (¥)
- #2013 (2)

Exponential Accelfdecel
Contants

SPEED{mm/s)

A
: TIME({s)
\ ¥ ©
EXPONENTIAL ACCEL
/DEGEL CONSTANT

Fig 55

For mstance, setting ‘3"’ gives an accel/decel constant of 24 ms

NOTE

1 For proper functioning of interpolation, the same time constant must be set for the axes
2 Setting “1”’ makes a stepped speed instruction
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(2) Interpolation Feedrate Bias (# 1412, # 1712, #.2012)

These parameters determine exponential accel/decel feedrate biases for interpola-

tion feed

Table 514

Parameter No Description
#1412 (X) R ; 3900

ange to
Interpolation bias #1712 (Y} Setup unit 1 = 7 5 mmimin
#2012 (2)
SPEED(mm/s}
P
N TIME (8) :

INTERPQLATION FEEDRATE BIAS

Fig 56 ..

NOTE

For proper functioming of interpolation, the same feedrate bias must be set for the axes

5.6.2 Maximum Interpolation Feedrate (# 1102)
1 < SET VALUE < 24000

This parameter determines maximum feedrates for ssmultaneous 2-axis linear or circu-
lar interpolation and simultaneous 3-axis linear interpolation

Value 1 set for the parameters equals 1 mm/yrun For =mstance, setting **10000"’
gives a maximum feedrate of 10 m/min
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5.6.3 Feed Override Switcih (#1002'D2) . e e e :

This paramef;er determines 3 or 20'levels of feed override cha.ngé « When 01s set, three
levels of overrides are applied ’ ‘

- Table 515
Signal Status - -
- - - _. « Overnde Value __
ov2 ovi

Lo OFF OFF Overnde 0% _
L OFF ° ON | |- Overnde 25%
M - ON = OFF = | " Overnde 50% - Rl
H ON ON Overnde 100%

When 1 1s set, 20 levels of overrides are applied

Table 516
Signal Status .
Level Override Value
oV 16 oV 8 oV 4 ov 2 oV 1
0 OFF OFF .+ OFF OFF OFF 0 %
1 OFF OFF " OFF OFF ~ ‘ON 10 %
2 OFF OFF " OFF ON OFF 20 %
3 OFF OFF OFF ON ON 30 %
4 OFF OFF ON . < | . OFF OFF 40 %
5 OFF OFF ON OFF ON 50 %
6 OFF OFF ON _ ON OFF 60 %
7 OFF OFF ON ON ON 70 %
8 OFF ON - OFF . OFF OFF - : 80 %~ .
9 OFF ON OFF OFF ON 90 %
10 OFF ON OFF ON OFF 100 %
11 OFF ON OFF - ON ON - 10% -
12 OFF ON ON OFF - |+ OFF . 120 %
13 OFF ON ON OFF ON 130 %
14 OFF ON ,'ON T ON OFF, 140 %
15 OFF ON ON ON ON 150 %
16 ON OFF OFF " OFF | OFF | 160 %
17 ON OFF OFF OFF ON 170 %
18 ON OFF OFF ON OFF 180 %
19 ON OFF OFF ON ON 190 %
20 ON OFF ON OFF OFF 200 %
21 _ON ON OFF OFF OFF 5000 %
22 ON ON ON OFF OFF 10000 %

Note If a signal status not in the table s set (for instance, all ON), the overnde value becomes 0%
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5.6.4 Interpolation Feedrate Unit (#1002 D1)

This parameter determines the unit of Interpolation feedrate per minute used 1n F-
instructions Usually, parameter # 1002 D1 1s set-to 0 This means 1 mm/min is used
for the F-instruction unit  If slow feed at a speed less than 1 mm/min 1s required, set-
mg 1 for #1002 D1 enables setting to F1 = 0 001 mm/min

Table 517 .
Parameter No Description
0 F1 =1 mmimin
interpolation Feedrate £1002 D1 m/m
Unit 1 F1 = 000Tmm/min

L = Note If the feedrate 13 determuned as length per revolition (0 O0Imm/rev) for the use with
a lathe system, this parameter 15 invahd

1 3 s 3

5.6.5 Max. Feedrate Setting at Manual Feed (#1101)
1 < SET VALUE < 3200

Thus 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 _—

5.6.6 Handle Specification Setting (# 1002 D6)

This parameter determines the number of handle axes When the parameter 1s set to
0, simultaneous 1-axis handle operation 1s per-formed  In this mode, the handle con-
nected to the X-axis handle input 1s used for three axes using switching signals (HX
for X-axis, HY for Y-axis, and HZ for Z-ax1s)

When the parameter 1s set to 1, simultaneous 3-axis handle operation 1s per-
formed In this mode, the HX, HY, and HZ mput signals serve as the interlock signals
that permit only the specified axis to move For example, 1f the HX mnput 1s off, the
X-axis 1s not moved even 1if the X-axis handle 1s operated
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5.7 HOME POSITION SETTING ’ ] )

5.7.1 Absolute Encoder Home Position Offset o
(#1520-# 1521, # 1820-#1821, #2120-2121, #2420-#2421, #2720-#2721)

!

These parameters determine the fnechamsm home position mn relation to the home po-
sition of the absolute value encoder These parameters are automatically set when the
mechanism home position 1s set
5.7.2 Home Position Zone (#1125) - ‘ ' ;

0 < SET VALUE < 32767 . -

This parameter determines the allowable zone in which the home pOSlthI{ signals (ZPX,
ZPY, ZPZ, ZPA, ZPB) are turned on _Value 1 set for the parameter equals 0 001 mm
Setting P (mm) gives a home point zone from —P (mm) to +P (mm)

[Example] The ZPX signal status changes when parameter # 1125 1s set to 10 as
shown 1n the following - .. . ‘ . :

—0 010mm 001Gmm
, xaxs ooonn gy OO
) '
I 1
OFF oN OFF
ZPX
Fig 57 " ©
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5.8 PARAMETERS RELATED TO HOME POSITIONING

When the absolute value encoder 1s used, home positioning 1s not required every tune
power 1s turned on and off after the machme home position point has been determined
at mechanism setup’ If-the load machine has a hmit switch for home positioning, the
mechanism home position can be determined using the himit switch mput signals, en-
coder home position pulses (C-phase pulses), and movements set for parameters

RAPID OR JOG FEEDRATE

HOME POSITIONING PARAMETERS
APPROACH SPEED
(PARAMETERS #1407, #1707, #2207, #2307, %2607)

CREEP SPEED
(PARAMETERS #1408, #1708, 22008, #2308 #2608)

¥
SPEED

HOME POSITION

DISTANGE !
1 i '

DECELERATION LIMIT SWITCH |

3
FIRST PULSE AFTER THE DECELERATICON
L1~ LIMIT SWITCH IS TURNED ON

HOME POSITION PULSE R nnn fn

FINAL TRAVELING LENGTH {NUMBER OF PULSES)
(PARAMETERS #1409 #1709 #2008, #2309 #2609

pa
Ac OR B-PHASE PULSE - A L
(AFTER MULTIPLYING BY 4)

-
i

. sy . T +
REFERENGE POINT W—

| HOME POSITION ZONE {(NUMBER OF PULSES)
(PARAMETER #1125)

© s - Fig 58

-

5.8.1 Home Positioning Direction Selection
(#1501, #1801, #2101, #2401, #2701)

These’ parameters determme the direction of motlon for home positioning  Set O for
approximating the origin from negative (returning in'the posmve direction) Set 1 for
approximating the origin from positive (returning in the negative direction)  Set direc-
tions of return along the X, Y, Z, A and B axes, for parameters # 1501, #1801, #2101,
#2401 and #2701, respectively These parameters also determine the directions of back-
lash offset

.

HCME POSITION

k3

5 WHEN 0 IS SET WHEN 1 1S SET
- GCOORDINATE
Note Po not set values other — 1 — @
than 0 and | HOME POSITIONING IN HOME POSITIONING IN
POSITIVE DIRECTION NEGATIVE DIRECTION

Fig 59
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5.8.2 Home Positioning Approach Speed (#1407, # 1707,# 2007, #2307, #2607)
1 s SET VALUE < 4800

- b M
These parameters determme the home posmomng approach speed Value 1 set for the
parameters equals 7 b mim/min Set speeds along the X, Y, Z, A and B axes [or parameters

# 1407, # 1707, #2007,, #2307. and # 2607, respectively .-

- f .
£, ¥ LI T : t P &

NOTE

-

Although up to 4800 can be set for the parameters, practical approach speed must be less
than the rapid feedrate (specified for parameters #1130, #1131, and #1132)

-

it

5.8.3 Home Positioning Creep Speed (#1408 #1708, #2008 #2308, #2608)
1 < SET VALUE < 4800

These parameters determine the home positioning creep speed Value 1 set for the
parameters equals 7 5 mm/min  Set speeds alongthe X, Y, Z, A and B axes for parameters
#1408, #1708, #2008, #2308 and # 2608, respectively

i
-

L NQTE,J

A creep speed must be less than the approach speed along the corresponding axis {speci-
fied for parameters #1407, #1707, #2007, #2307 and #2607, respectively)

[

5.8.4 Home Positioning Final Travelin‘g"Lehgth (#1409, #1709, #2009, #2309,
#2609) 1 < SET VALUE < 90000000

These parameters determme the final length of travel of a decelération LS from the point
where the first reference point pulse s detected after the LS leaves the dog Vaiue 1
set for the parameters equals 1 pulse (1 feedback pulse after being multiphed.by four)
Set the lengths along the X, Y, Z-A and B axes for parameters # 1409 #1709, #2009,
#2309 and #2609, respectlvely :

Set value ~ Final length of travel Q 001mm) X T -

NOTE
The final length of travel must be longer than the required distance for deceleration from
the approach to creep speed
Approximate final length of travel (L) Is caiculated as follows
V2 ' )
20

Where, Va Approach speed (mm/s)
a Accel/dece! constant (mm/s?)
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5.8.5 Fast Home Positioning Mode (#1001 D2)

When the G28 instruction 1s used for automatic home positioning in the memory or
MDI operation mode, setting parameter # 1001 D2 to 1 executes fast home positioning

In fast home positioning, all axes are positioned at fast feed (G00) '

Table 5 18

Pararmeter No Description

¢ 0 G28 performs home posticning
using imit switch and reference
#1001 B2 point pulse ,

1 G28 performs fast home postioning
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5.9 COMBINED OPERATION INSTRUCTION (G83) SETTING DATA
(#1202) 0 < SET VALUE < 32767

ThlS parameter determines setting data ¢ to be used for combined operation instruc-
tion, deep hole drilling (G83) Value 1 set for the parameter equals 0 001 mm For
instance, setting ‘2000 gives a setting data of 2 mm

. Table 519 . .

For G99 (Return to R Point) ™ = . For G938 (Return to Inittal Point)

G83 Ge3X Y Z2R a C'F |

(Fixed Pitch)

——i?—ﬁ— INITIAL POINT
1
i i i
: : :
1 t
Deep Hole 11—] - R POINT ~ ; —— RPOINT
1 ) R }
Driliing Q l P a R :
JI : , Hl| é - { e 'l &
Q SRS Q SRS
H | H & LT H 8
] ™ i i
o Lol : i
H ! ) 1 1 2
| |
| !
LL_ zpoiNT L ZpONT
&  Settng data (# 1202) & Setting data (#» 1202)
G83 G83X ¥ Z R I 4 K L F |

(Vanable Pitch)

I Intial value
My
@ X, Y) J Reduced value T o l INITIAL POINT
! [
""" =9 K  Final value ! !
| ; !
1 1
i - R POINT
Deep Hole i T ™
T T HE 1 R POINT | : i i : :
Drilling | L | P ’ - 8
- _ H 1 i N [
Tt N 5
1} ) 1
I-J R i i ! &
I 1 ] 1
¢ 24 ; ;
I-2J i | ! : P
i . K |
K ! i
: Li  zpoint
[}

&  Seting data (% 1202) ZPOWT &  Setng data (# 1202)
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5.10 SPINDLE PARAMETERS
5.10.1 Use of Spindle (#1000 D3)

This parameter determines the use of the spindle Set 1 for # 1000 D3 to use the spindle

Table 520

Parameter No

Description

#1001 D3

0 Do not use spindle
1 Use spindle

5.10.2 Spindle Mode Setting (# 1150)

This parameter determines the mode of output of the spindle analog speed nstruction

voltage

Table 5 21

Set Value

Description

1 ward instruction 1s

reverse instruction

Bipolar voltage output
Qutputs postitive voltage when for-

given

18 given

Forward Reverse

PO

o

Outputs negative voltage when -— I

3 ward instruction 1s

Unipolar voltage output
Outputs positive voltage when for-

given

Forward Reverse

1 i

o 4

" M Outputs positive vollage when —

reverse Iinstruction

IS given

7 ward instruction 1s

reverse instruction

Bipolar voltage output
Outputs negative voltage when for-

given

15 given

Forward Reverse

] 1

QOutputs positive voltage when - L

Note Do not set values other than 1, 3, or 7
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5.10.3 Maximum Spindle Speed (#1160, #1161, #1162)
1 < SET VALUE < 32767

(1) These parameters determine a maxumum spindle speed on individual gears (1., M,
and H) Select gears using combinations of the spindle gear selection signals (GR1
and GR2) Value 1 set for the parameters equals 1 r/min

Table 522
Gear Ratio | GR2 | GR 1 Parameter No
Lo QOFF OFF Stop
L OFF |- ON -| - #1160
M ON OFF #1161
H ON ON #1162  _

Speed 1nstruction voltages af)phed to mdividual gears are determined as follows

Speed instruction voltage = S five-digit programmed value (r/min)
_ - Setup value for_maximum speed on each gear (r/min)

e (A --

- i NOTE

Speed nstruction voltage must never exceed 10 V

)

GEARL GEARM GEARH
. 1 [Example]

I !

-0 ---- ; - --

- § \ | ; Output voltage when
5 ] ! ! the parameters are set
; ' ; 1 as follows

E 5 i # 1160 = 2000

: @ : | o # 1161 = 4000

0 2000 4000 5000 # 1162 = 6000

s . S INSTRUCTION
Fig 510

(2) When spindle gear selection output 1s set on, the setup values for the maximum
speed on individual gears determine the selection output signal to be output (See

Par 510 4)
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5.10.4 Spindle Gear Selection Output (#1001 D1)

MOTIONPACK-120 supports the gear selection function that compares the S-instruction
programmed r/min to the maximum r/min determined for on individual gears
(parameters # 1160, #1161, and #1162 explained 1n Par 5 10 3)

Table 523

Parameter No Description

0 Spindle gear selection not output

#1001 D1
1 Spindle gear selection output

When 1 15 set for parameter # 1001 D1, gear selection output signals GRL and GRH
are output as specified in the following table

Table 524
Output Signal
Output Conditicn
GRH GRL
Programmed Speed < Parameter #1160 OFF ON
Parameter #1160 £ Programmed Speed < parameter # 1161 ON OFF
Parameter #1161 £ Programmed Speed , ON ON

As explained in Par 5 10 3, the speed mnstruction voltage output 1s determined by gear
selection inputs GR1 and GR2, and the setup values for maximum speed on mdividual
gears, regardless of the gear selection output status

If parameter # 1001 D1 1s set to 1 and the gear shift inprogress input 1s on, the
setup shift in-progress output voltage 1s output as speed instruction voltage, regardless
of the gear selection mput

5.10.5 Spindle Gear Selection-in-Progress Voltage Output (#1133)
1 £ SET VALUE < 32767

This parameter determines the constant-voltage output required for gear selection

Speed 1nstruction output voltage = Paramg;(;%j 1133« 10 [V]

When parameter # 1001 D1 1s set to 1 and gear shift in-progress input GRO 1s
on, the above voltage 1s output whether gear selection input 1s GR1 or GR2 and the
setup values for maximum gear speed on individual gears

When parameter # 1001 D1 1s set to (0, the gear selection in-progress voltage output
15 disabled, and the voltage explamned in Par 5 10 3, (1) 1s output regardless of gear
shaft in-progress mnput GRO
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5.10.5 Spindle Gear Selection-in-Progress Voltage Output (Cont'd) *

S-INSTRUCTION BLOCK EXECUTION -

SINSTRUCTION  $1000 X ' * $2000
i - #
GEAR SELECTION QUTPUTS X T
{GRAL GRH) .
S-READOUT SIGNAL —_J’ I__
{sF) i
GEAR SELECTION INPUTS
(GR1 GR2) GEAR L X GEAR H
+ * ;i - - 1
GEAR SELECTION IN-PROGRESS INPUT ] I

(GROD)

3 s

GEAR SHIFT COMPLETION INPUT I I

(SFIN) N
- 1 - s
o FIN — —I——i
GEAR H S2000
- ' 74
- ' DsAOUTPUT
(PARAMETER #1001 D1=1)
D/A QUTPUT
{PARAMETER #1001 D1=0)
Fig 511 Spindle D/A Output Voltage
. N
™~ t . + - .

"
[
'
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5.11 SERVO CHARACTERISTIC PARAMETERS .

Servo systern constants are set for parameters so as to fit servo characteristics to load
mechanism

MOTOR

+ +
POSITION INSTRUCTION Kp 0 Ky (1— ':T }

POWER
AMPLIFIER

POSITION ~- SPEED

" -

Fig 512 Servo System Qutline. ENCODER

5.11.1 Position Loop Gain Kp (#1450, #1750, #2050, #2350, #2650)

Position loop gains are set for parameters # 1450, # 1750,: #2050, #2350 and #2650
The setup unit 1 equals 1 s!  Factory setting 1s 30 s!  Determine the optimum value
for the load mechanism during test operation

Table 625 - - -

Parameter No Description
#1450 (X)
. #1750 (Y) Range 1 to 255
Position Loop Gain Kp| - #2050 (2) . -
#2350 (A) Setupunt 1 =1s
#2650 (B)

5.11.2 Speed Loop Gain Kv (#1451, #1751, #2051, #2351, #2651)

Speed loop gans are set for parameters # 1451, #1751, #2051, #2351 and #2651

The setup unit 1 equals 2 5 Hz  Factory setting 1s 30 (7T6Hz) Determine an optimurm
value for the load mechamism during test operation If oscillation occurs, set a smaller
value for the parameter . |

Table 526
Parameter No Description
#1451 () L1t
#1751 () Range -1 to 255
Speed Loop Gain Kv #2051 (2) Setup unit 1 = 25Hz .
zgggl ggg (When load inertia = motor inertia)
NOTE

Actual speed loop gain 1s affected by load inertia  Setup value 1 equals to 2 5 Hz if the
load inertia equals the motor inertia  Actual speed loop gain Kv Is calculated as follows

Kv = (Parameter setup value} x S {Hz)
(Load inertia)

{Motor inertra)

1+
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5.11.3 Fixed Constant Parameters- - - ¢ ) - ~

)
-~
-

Parameters listed in Table 5 27 afe-ﬁxed constant parameters:for servo system that
have been pre-set at the factory If these parameters must be changed for special pur-
poses, contact your YASKAWA representative

Table 5 27 Fixed Constant Parameters

1 -

Parameter No Factory setting
#1452, #1752, #2052, 10 —=——=P integral constant
#1453, #1753, #2053, 2
#1454, #1754, #2054, 0 :
#1455, #1755, #2055, io 0. - -
#1456, #1756, #2056, .- ; 5= ﬂ—mSpeed loop filter constant . )
#1457, #1757, #2057, sy T e v
. #1415, #1715, #2015, Y 32000 5+ - 5 . 5
#1517, #1817, #2117, 10 N A ",
#1518, #1818, #2118, 116, 1 . P
#1519, #1819, #2119 7 0 -~=——Posttion loop filter constart
5.11.4 Motor Drive Current Limit . o
#1512, #1513, #1812, #1813, #2112 #2113, #2412,] oo
i [#2413 #2712, #2713

- - ® - -

These parameters determine the motor drive current it values Usually, 250 1s set
for the parameters and there_1s no hmitation . = -

A

“,: . Table 528

. = ’ Parameter No Description
: #1512 (X) R 0 to 250
#1812 (Y) ange ©
Positive Current #2112 (2) Setup urit 1 = 1 6% of motor rated
Linut
#2412 (A) current
#2712 (B} - ) T
SIS 0to250 | _
#1813 (Y} ange U10
Negative Current #2113 (2) Setup unt 1 = 16% of motor rated . .
Lirmit
- #2413 (A)- | current
#2713 (B)
s 41
ety
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5.11.5 Position Set Range (#1402, #1702, #2002, #2302, #2602)
1 £ SET VALUE < 32767

These parameters determine the permissible ranges of position deviation pulse num-
bers for judging positiorung completion :

After a motion mstruction such as GO0 that requires wait for positioning comple-
tion 1s executed, position deviation pulses may occur because of servo delay after mo-
tion pulse distribution Another instruction (or the next block in MEM operation) 1s
executed only after the number of such pulses 1s reduced to the setup value for the
parameter

+

Near the target position, a:s the number of position deviation pulses decreases,
motion 18 slowed down For positioning in a practical time, a maximum permissible
value within the system precision should be set up

The setup unut 1 equals 1 pulse (pulse number multiplied by four) Setting P
{pulses) gives a position set range from —P pulses t0:+P pulses Set ranges on the X,
Y, Z, A and B axes for parameters # 1402, # 1702, #2002, #2302 and # 2602, respec-
tively Conversion from instruction unit (O 001mm) to pulse number 1s shown 1n the
following - - *

Setup value = Maximum perrmussible error (0 001mm) X %

5.11.6 Parameters Related to Servo Characteristics Monitoring
#1458, #1758, #2058, #2358, #2658, #1459, #1759,
#2059, #2359, #2659 ‘

To set optimum servo system parameters such as the position loop gain for load machmne
characteristics, 1t 1s useful to observe the servo characteristic analog waveforms Ob-
serving method differs according to the SERVOPACK type

5.11.6.1 SERVOPACK type HR-i_AA

For this SERVOPACK type, specialized monitor JUSP-HRMOOQ1 should be prepared
(1) Connecting, the Monitor ’

1 Confirm that power 1s off Disconnect the cable from 3CN of the SERVOPACK of
the axis of the waveform which 1s to be monitored

2 Connect the monitor to the SERVOPACK as shown in Fig 5 13

3 Connect the cable removed from SERVOPACK 3CN to the connector under the
monitor Insert the cable securely Do not bend the pins when connecting
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5.11.6.1 SERVOPACK type HR-L1AA (Contd) -

OSCILLOSCOPE

O O .- . SERVOPACK
CACR-HR SERIES

éPooo ' - .

JUSP-HRMOO1

F/vV o ——E >_:-

(2) Observation of waveform- - - : -

- ir

Morutor umt check terminal voltage waveform is observed by using an osculloscope,
etc

(1) Motor response
- . :, . tr .. N
By observing voltage waveform between the motor unit {/V terminal and OV termi-
nal, the motor rotating speed 1s observed
Output voltage *1 2V *+10%/3000r/min )
(2> Load charactenistics and speed-reference
Voltage waveform between the motor unit D/A terminal and OV terminal 1s ob-
served Waveform to be observed 1s selected by parameter setting
, Table 529 Lo
. s « . Parameter 1
#1458 (X), #1758 (Y), #2058 (2). #1459 (X), #1759 (Y), #2058 (@ Output Voltage
#2358 (A), #2658 (B) Tl #2359 (A), #2659 (B) o
Load 08 0 +9 0V £10%/
Charactenstic +(300% rated torgue)
0,
Speed » 0 +2V *10%/
Reference +1000r/min
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5.11.6.2 SERVOPACK type HR-C1AB, HR-CIAAB °

Thus type of SERVOPACK incorporates a monitor -

CACR-HRC[1AAB

o
-3
o
o
o
Q
a
o
o
o
o
e
G
o

A

1
fl

CACR-HRO[IAB

I

813181814101

TITHT

......

£

lalwioiaraii

T i

- : Fig 514
Table 530
Rack-mounted Type Base-mounted Type
ﬁ'gﬁ Contents CACR-HRII[JAAB ,  CACR-HRUIOAB -
Pin No Output Voltage Pin No Cutput Voltage
Vra |Motor rotating speed | 7CN-B5 | %2 OV/+ 1000r/min M1 | #20x %;—2 VI £ 1000r/min
Torque reference F30W+100% F3 OV/+100%
TMoON 7CN-5A T™1-2
Speed reference +2 0V/+1000r/min +2 0V/ £ 1000r/rmin
GND | 0V for signals 7CN-B1 | OV T™M1-3 oV

* Value P s the number of pulses per encoder revolution (PR}

Notes

1 Shortarcuiting with the adjacent pin must be avolded al measurement

¥

- e

For the rack-mounted type, measurement can be performed easily by usmg pins (type  PS 10PE D4R1 A1) made by JAPAN
AVIATION ELECTRONICS INDUSTRY, LTD
2 Torque reference monitor and speed reference monitor are switched alternately by parameter setting as they were

The relation between the monitor shift amount parameter set value and monitor oufput voltage has been changed The

output voltage in the above table 1s the value when ‘0" 1s sel to monitor skuft amount setting parameter for both lorque
reference and speed reference

Table 5 31

+

v

In this case, inseri the shorter pin 1n the servo

Parameter

#1458 (X}, #1758 (¥), #2058 (Z), #2358 (A), #2658 (B)

#1459 (X), #1759 (Y), #2059 (2), #2350 (A), #2659 (B}

Torque Reference

28

0

Speed Reference

41
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5.11.6.2 SERVOPACK type HR--JAB, HR-C1AAB (Cont'd)

W

v

Monutor the waveform explained:n (2)-(a) Follow the procedures m the table-to

set an optimum parameter value

I

= -

Table 530

Diagnosis

Remarks

Speed Monitored Waveform

Fiv
START INSTRUCTION

Optimum status with no overshoot or
oscillation, showing good follow-up

I

response

This waveform i1s not always obtaina-
ble, depending on the lcad machine

rngicity

F/V .
START INSTRUCTION

-~ —

QOvershoot- and oscillation_are- ob-
H

e

served
* Reduce Kp gradually, or

¢ Reduce Kv gradually

]

- i a -
If a certain degres of Kp s required
and overshoot must be elminated, set

a longer accel/decel time

Fiv
START INSTRUCTION

|

s il

@) Increase Kp gradually

i (2} I Kp cannot be increased for fear
of oscillation, reduce Kv gradually

Bad follow-up response 1s observed

“If oscillation occurs as i(v IS Increased,
it 1s the kmit of the follow-up perfor-
mance of the system including the

load mecharism
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5.12 MOTIONPACK FUNCTIONS
5.12.1 Offset Data Write (#1001 DO0)

N 2 H 13 * ‘
Thus parameter specifies the data writing method for entering offset data from the Control
Station

Table 5 31

- Parameter No ; Description

0 Use incremental value
#1001 DO
1 Use absolute vaiue

When parameter # 1001 DO 1s set to 0, incremental values must be used to write offset
data from the Control Station An incremental value 1s a value to be added arithmeti-
cally to an already set-up value

[Example] When parameter #1001 DO = 0,

Table 5 32
~ Existing Setup Value Write Data Resuit -
Tt 10 GO0 1234 } 11234
v 10 000 —10000 ! 0 000
T 10000 —11 234 —1234
10 000 0 10 000

When parameter # 1001 DO 1s set to 1, absolute values must be used to write offset
data from the Control Station An absolute value 1s a value to be used as a new setup
value

[Example] When parameter # 1001 DO = 1,

Table 5 33
Existing Setup Value Write Data Result
' 10 000 1234 ’ 1234
' 10000 —10 000 --10 000
10 000 —11234 —11 234
10 000 0 0 ooo
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5.12.2 Axis Disregard (#1006 D0-D2) . . s

When the axis disregard signal (NEG) 1s turned on during memory operation, control
on the axis specified by the signal 1s halted This 1s the axis disregard function To use
this function, the function which takes effect on each axis must beé set for parameters

# 1006 D0-D2 :

Table 534
Parameter No . *  Description
#1006 DO (X}
Axis Disregard . #1006 D1 () 0 Axis disregard ineffective
Specification ) 11 Axis disregard effective
#1006 D2 (2) - =

' When the axis disregard signal (NEG) 1s turned on during memory operation, mo-
tion mstruction 1s disregarded on the axes where the axis disregard functions effec-
tive On such an axis, the load machine 1s not moved and the current position mdication

1s left unchanged . . . -

=

5.12.3 Position Memory (#1003 D1) . -

Motionpack-120 supports a function that keeps the current display axis position (X,
Y, Z) in memory as offset data Thus function 1s activated when the position memory
signal (PMEM) 1s turned on The X, Y, and Z coordinates are stored to H294, H295,
and H296, respectively Parameter # 1003 D1 specifies whether this memory function

15 effective

—

Table 5 35

Parameter No Descnption

0 Position memory 'disabled

#1003 D1
1 Position memory enabled

5.12.4 Notch Signal Output (#1003 D4)

This parameter specifies whether the notch signal output function.1s effective
When the notch 'sigiial output 15 used for the G66, G67, G68,.or G69 instruction, set
#1003 D4 to 1 to validate the notch signal output When the notch signal output 13
effective, the T function output 1s disabled

'[a_ble 536

Parameter No Description

0 Notch signal output ineffective

#1003 D4
1 Notch signal output effective
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5.12.5 External Program Selection

The program to be executed in the memory operation mode 1s selected from the Con-
trol Station Also, 1t can be selected by externally inputting that the program 1s execut-
ed by start input signal or reset signal

(1) Starting Program Number Selection (# 1002 DO)

¢ ¥

If parameter # 1002 DO 1s set to 1, the value set in the program number input sig-
nal 1s read when signal STR, which'starts memory operation, 1s entered, and a pro-
gram 1s selected accordingly

Table 5 37 :

Parameter No

. Description

#1002 DO

0 Starting program number setection ineffective
1 Starting program number selection effective

(2) Resetting Program Number Selection (#1002 D7)

[f parameter # 1002 D7 1s set to 1, the value set 1n the program number input sig-
nal 1s read when the reset input signal 1s entered, and a program 1s selected ac-

cordingly

Table 538

Parameter No¢

Description

#1002 D7

0 Resetting program number selection ineffective
1 Resetting program number selection effective

Note [f both the resetting and starting program number selections are effective,
the sysiem selects the program having the program number that was input to the
program number nput signdal when the start signal was input

~165—



5.13 I/O RELATED PARAMETERS . p- -

5.13.1 MF, TF, and SF Signals Delay Time (#1100) “ .
0 < SET VALUE <-32767 "

The M, T, and S code read signals (MF, TF, and‘SF) can be output later tilan the M-
BCD and T-BCD code output signals (M11-M28 and T11-T28) and the spindle feedrate
instruction Parameter # 1100 determines the delay time

-The setup unit 1 equals 8 ms For mstance, setting *‘2”’; provides a delay time
of 16 ms

M BCD CODE OUTPUT SIGNALS (M11-M28) —

1
1
.
(7
(

T BCD CODE QUTPUT SIGNALS (T11-T28) . ... . . .
SPINDLE FEEDRATE INSTRUCTION - ‘—t—mi'-r__
M CODE READ SIGNAL (MF) = '

T CODE READ SIGNAL (TF) T

S CODE READ SIGNAL (SF)

Fig 514

i ’
(AR

pu |

5.13.2 1/O Related Fixed Parameter (#1_00:? DO)

1

Always set parameter # 1008 DO to 1 - :

5.13.3 External Offset Data Write Digit Number (# 1005_D4-D7)

These parameters determine the number of digits composing the BCD data to be exter-
nally written as offset data by the G10 instruction via the I/0 pin  Set only one of
D4 to D7 to 1, and set 0 for others

When # 1005 D4 15 1, two-digit BCD offset 1s input
When #1005 D5 1s 1, four-digit BCD offset 15 input
When # 1005 D6 1s 1, six-digit BCD offset 1s input
When # 1005 D7 1s 1, eight-digit BCD offset 1s input

When four or more digits are specified, a succession of input signals beginning
with the programmed U input number are written as offset data
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5.14 OFFSET RELATED PARAMETERS -

5.14.1 Backlash Offset (#1507, #1807, #2107, #2407, #2707)
0 < SET VALUE <32767

Parameters # 1507, #1807, #2107, #2407 and # 2707 determune the backlash off-
sets for ball screws on the X, Y, Z, A and B axes, respectively The backlash offs_etfls
added to the specified motion value to be compensated The setup umt 1 equals 1
pulse (pulse number multiplied by four) When an offset of £ (1=0 001mm)1s required,
the backlash offset 1s calculated as follows

Backlash offset = ¢ x _g

NOTE

Direction of offsetting of backlash depends on the home positioning direction parameters
(#1501, #1801, #2101, #2401 and #2701} I a mechanical reference point was de-
termined without using the home positioning imit switch, set the home positioning direc-
tion parameters according to Par 5 7, Reference Point Setting

#

5.14.2 Pitch Error Offset Related Parameters
#1508-# 1509, #1808-# 1809, #2108-#2109,
#2408-#2409, #2708-#2709
#1550- #1629, #1850 - #1929, #2150 - #2229,
#2450-#2529, #2750-# 2829

Pitch measurement error offset data for a ball screw on each axis can be stored 1n
parameters for autornatic compensation of pitch errors The pitch error offset data are
collected at points that divide a circle having the origin at the center This function
takes effect when home positioning has been performed

Specify the compensation mterval, starting point, and offset data on individual
positions for the ball screw on each of the X, Y, Z, A and B axes

When an offset of £ (1=0 001mm)1s required, the pitch error offset 1s calculated
as follows

Pitch error offset = £ x _AEL
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5.14.2 Pitch Error Offset Related Parameters (Cont'd) - -

Table 5 3% ) o .

ltem

Parameter No

Description -

Compensation
Interval

# 1509 (X) #2409 (A)
#1809 (Y) #2709 (B)
#2109 (7)

> . .
s Range 1000 to 99999999 If O s set, compensation is disabled

e Setupunit 1 = 0001Tmm

Compensation
Starting Pomnt

#1508 (X) #2408 (A)
#1808 (Y) #2708 (B)
#2108 (2)

*» Specifies the point where compensation 1s started
Compensation I1s performed at 80 points including the starting
pomt

* Range -2000000 to 2000000 Minus sign indicates that the
starting point 1s below the ongin i

Offset at Each
Position

#1550 #2450

to (X to  (A)
#1629 #2529
#1850 #2750

to (Y) - to (B)
#1929 #2829
#2150

o {Z)
#2229 -

e Range —32767 to 32767
e Setup unit 1 = 1 pulse (pulse number multipled by four)

 Set the pitch error offset at the starting point, for parameters
#1550, #1850, #2150, #2450 and #2750, with an incremen-

. tal vaiue Set offset data at 80 points in the forward direction,
to parameters #1551, #1552 #1851, #1852 #2151,
#2162 #2451, #2452 #2751 #2752

If the pitch error offset I1s positive, set negative offset data If the
pitch error offset 1s negative, set positive offset data

LENGTH OF TRAVEL

MEASURED LENGTH

REFERENCE LENGTH

PITCH MEASUREMENT ERROR

1
1
1
1
H - )
]
|
H

INSTRUCTION

Fig 515
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STARTING POING

—

SYSTI

MECHAN
EM

ISM COORDINATE
CRIGIN

2 ,——‘I‘"“
3 2o LA ||

! |t

PITCH MEASUREMENT ERROR

COMPENSATION INTERVAL
-

X-AXIS

- © = N ERROR

]
N

et

1 0

1

/I/) 12 3 4 5
REFER
» ENCE POINT

0 0—-1 0 0 —1

6§ 7 B 9 10 OQOFFSET POINT NUMBER

g 0 0 01

INCREMENTAL SETTING

Fig 516 Example of Write to X Axis

Assume the following factors in the example shown in Fig 5 16

Compensation interval
Compensation starting point -3

Number of points

14

1 000 mm

To specify the above, set parameters as follows

Compensation imnterval

# 1509 1000
Compensation srarting point
#1508 -3
3
Table 5 40
Offset Pont Number Parameter No Offset
—3 #1550 1
-2 #1551 0
—1 #1552 1
0 #1553 0
1 #1554 0]
2 #1555 —1
3 # 1556 0
4 #1557 0
5 #1558 —1
6 #1559 0
7 #1560 0
8 #1561 C
9 #1562 G
10 #1563 —1
11 #1564
to to 0
76 #1629
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5.15 COMMUNICATION SPECIFICATIONS

The Control Station of MOTIONPACK-120 can be connected to external equipment such
as a personal computer for program and- parameter transmission  For this purpose,
communication specifications of MOTIONPACK-120 and the external equipment must
be matched by setting parameters -

NOTE

For direct connection of external equipment such as a personal computer to the motion
module, the protocol is fixed as follows 9600 Baud, 8-bit data length, 1-stop bit, and
even parity -

5.15.1 Baud Rate (#1009 D0-D2})

[T

Set baud rate for the parameters as specified 1n the table

Table 5 41

Parameter #1009
D2 D1 [3]0)

Baud Rate

0 1 300
1 0 600
1 1 1200
0 0 2400
0 1
1 0

4800
~ 9600 -

mlal--0 | olo

5.15.2 Stop Bit Length (#1008 D4)
Select a 1- or 2-stop bit by setting parameter # 1009 D4

Table 5 42
Parameter No Description
0 1-stop bit
#1009 D4
1 2-stop bit
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5.15.3 Data Bit Length (#1009 D5)
Select 7- or 8-bit data length by setting parameter # 1009 D5 1

Table 543

Parameter No Description
#1009 D5 0 7ot
. 1 8his

5.15.4 Parity (#1009 D6, D7)
Specify the use of panity and the parity type as follows

Table 5 44
Parameter #1009
Panty
D7 D6
0 1 Even parity
1 1 Odd parity
0 0 Panty not used
1 0 Parity not used

5.15.5 ISO/ASCI Switch (#1004 D4)

Specify the ISO or ASCII communication data code  For communication with a stan-
dard personal computer, select the ASCII code

Table 544
Parameter No Description
£1004 D4 0 ASCIH code
1 1SO code
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5.15.6 Use of DC2/DC4 Codes (#1004 D5) . Lo -

For communication with external equipment that requires DC2 (tape punch start) and
DC4 (tape punch reset) codes, set parameter # 1004 D5to I For communication with
a standard personal computer, set the parameter to 0

-~ Table 546 S -

Parameter No Description

0 DC2/DC4 transmission not required

1004 D5
# 1 DC2/DC4 transmission requied

Operation sequence for DC2/DC4 transmuission 1$ in the following

(1) Depress the OUT key on the Control Station
(2) DC2 code (12h) 1s sent from the Control Station
(3) Programs (or parameters) are sent from the Control Station

%
O 100, - g
G00XO0,

M30,
%

§

(4) DC4 code (14h) 1s sent from the Control Station
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5.16 PARAMETERS RELATED TO ALARM DETECTION

5.16.1 Parameters Related to Software Limit Switch Check
#1414, #1714, #2014, #1504- #1505, # 1804-# 1805,
#2104- #2105, #2404-#2405, #2704-# 2705

The software hmit check function 1s provided aside from the actual hmit switches (LS)
onthe X, Y, Z, A and B axes The software LS function 1s mmplemented by memory
in the motion module containing the motion range boundaries Usually, the software
boundaries are set within that of the LS

The software LS check function requires two types of parameters One specl-
fres the use of the function, and the other sets the motion range boundaries When
the software LS check function 1s enabled, movement 1s stopped by deceleration near
the boundaries

(1) Software LS Check Function (#1414, #1714, #2014, #2314, #2614)

Set the use of the software LS check function on the X, Y, %, A and B axes, for
parameters # 1414, # 1714, #2014, #2314 and #2614, respectively Set 1 to use
the function Set 0 when not using the function ’

NOTE

Do not set values other than 1 or 0

(2) Travel Length Limit in Positive Direction ( # 1504, # 1804, #2104, #2404, # 2704)
-99999999 < Set Value < 99999999

Set the permissible distance from the orgin in the positive direction on the X, Y,
Z, A and B axes, for parameters # 1504, # 1804, #2104, #2404 and # 2704, respec-
tively

The setup unit 1 equals 0 001 mm  For instance, setting ** 10000’ provides

a permissible distance of 10 000 mm from the ortgin  If motion beyond this point
1s attempted, an alarm occurs :

(3) Travel Length Limit in Negative Direction (# 1505, # 1805, #2105, # 2405, # 2705)
-99999999 < Set Value £ 99999999

Set the permissible distance from the origin in the negative direction on the X, Y,
Z, A and B axes, for parameters # 1505, # 1805, #2105, #2405 and #2705, respec-
tively

The setup unit 1 equals 0 001lmm  For instance, setting ““-20000’’ provides
a permussible distance of -20 000mm from the origin  If motion beyond this point
1s attempted, an alarm occurs
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N Table 5 47 -

Parameter No . Description .

. #1414 (X) N
#1714 (Y) 0 Software LS check disabled

Software LS Check ON/OFF #2014 (Z) . " cre cioabt

_‘: gg:i 53% 1 Software LS check enabled

#1504 (X)
Software LS Check Positive #122383 g; Range -—99993999 to 99999999
1 # -
Limit #2404 (A) * Setup umit 1 = 0001Tmm
#2704 (B)

#1505 () .
Software LS Check Negative i ;?gg % Range —999899999 fo 99999999
Limit #2405 (A) Setup unt 1 = 0 00Tmm -
. #2705 (B)

+

5.16.2 Overtravel On/Off (#1502, #1802, #2102, #2402, #2702)

Set whether the HR servo overtravel input 1s effective on the X, Y, Z, A and B axes,
for parameters # 1502, #1802, #2102, #2402 and #2702, respectively

Table 548 : . C

]

Parameter No’ ' Description

608 X 0  Overtravel mput effect
#1 vertravel inpui efrective
Overtravel Input ON/OFF #2102 () P

#2402 (A) 1 Qvertravel input ineffective
#2702 (B)

When this parameter 1s set to 0 to validate the overtravel input, an overtravel
alarm 1s activated 1f a positive OT signal 1s input during motion n the positive direction
orif a negative OT signal 1s iInput during motion mn the negative direction  After thus
alarm occurs, the machine stops immediately by the zero speed instruction that holds
for about 250 msec  Then the machine stops at,the position after positioning adjustment

5.16.3 Servo Error Detection Area (#1401, #1701, #2001, #2301, #2601)
1 < SET VALUE < 5000000

Thess parameters are used to detect errors In the servo system Set a maximum num-
ber of position deviation pulses that may occur in normally functioning servo system
Set the value for each of the X, Y, Z, A and B axes, for parameters # 1401 #1701,
#2001, #2301 and #2601, respec‘mvely

The setup unit 1 equals 1 pulse (pulse number multiplied by four) If the set num-
ber of position dev1at10n pulses IS exceeded an alarm (SERVO TRACKING ERROR)
occurs ‘

Usually, set about twice as many as the number of position deviation pulses cal-
culated from the position loop gain parameter

[Example] ~ When an S series motor 1s used at the rated speed and 30 (sec ') 1s set
for the position loop gain parameter, the position deviation pulse number 1s calculated

as follows 1
8192 (pulse/rev) X 4 x 3000 (r/min)x 60

30 (sec V)
For servo error detection parameters, set up about double the above position deviation
pulse number, for instance, 110000

Position deviation & = = 54613 (pulses)
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5.16.4 Absolute Position Check Function’

When absolute values are used, MOTIONPACK checks number of motor revolution to
which power s not applied  If a non-powered motor shows number of revolution greater
than a value preset in parameter # 1143, #1144, or # 1145, an alarm (ABSO POS
CHECK ERROR) (alarm code 096, 097, or 098) 1s activated when power 1s turned on

This function prevents inadvertent operation of the load machne 1n case of mis-
alinment of the machine or a fault'in the encoder that may occur while power 1s off

If the alarm occurs, reset 1t after confirming that the position of the machime and
the MOTIONPACK posttion indication are normal

If any error 1s found, check the encoder pulse number, setup values for B/A and
A/B parameters, wiring among the SERVOPACK, absolute encoder cquipment, and bat-
tery  After the check, reset the encoder and set the reference point

Table 549
Parameter No . Description
#1143 (X) Range 1-127
gﬁ:ﬁtﬂsu?bsg:ogf Revolution #1144 (Y) (When 0 1s set, check 15 skipped )
#1145 (Z) Setup unit 1 = 1 revolution
Note  This funcuon checks number of motor resolution 1o which power 1s not apphied If power 15 turned

on and off after the alarm 15 15sued it disappedrs

5.16.5 G31 (SKIP) Instruction Alarm Detection (#1003 DO)

This parameter specifies whether an alarm should be activated if no skip signal 1s mput
during execution of the G31 block

Table 5 50

Parameter No Description

y L3
0 Aclvate alarm if no skip signal 1s input for G371 instruction

#1003 DO
1 Do not Activate alarm even if no skip signal 1s input for G31 instruchon
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5.17 PARAMETERS RELATED TO BUILT-IN SEQUENCER

-

5.17.1 Interaction with Bu:lt-ln Sequencer (# 1140)

Thus parameter must be set to O durmg normal operatlon To turn MOTIONPACK power
ON or OFF, set this parameter to 1 ., Turning on MOTIONPACK power when parameter
# 114015 1 enables interaction with the MOTIONPACK built-in sequencer Ladder pro-
gram loading and data loading for _wrltmg ladder to PROM can be accomphshed only
In this status

After loading ladder programs reset parameter #1140 to 0 and turn MOTION
PACK power on and off

+ Table 5 51

Parameter No Description

0 Activate interaction with built-in sequencer -
#1140 -

-

1 Stop mteraction with built-in sequencer

Note Do not sel values other than 0 or 1

5.17.2 Built-in Sequencer Keep Memory Area (# 1142)
4800 < SET VALUE < 6000 (If 0 is set, 4800 is used.)

The internal relays and registers (address #4800 to # 5999) of the built-in sequencer
can be set as keep memory (that retains data after MOTIONPACK power 1s turned off)

When keep memory 1s to be used, set the start address of the keep memory for
parameter # 1142 When keep memory 18 not to be used, set 0 or 6000 for parameter
#1142 ’ -

When all addresses from # 4800 through # 5999 are to be used for keep memory,
set 4800 for parameter #1142 When addresses from # 5000 through #5999 are to
be used for keep memory, set 5000 for parameter # 1142
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5.18 LATHE SYSTEM PARAMETERS
(1) Selection of Lathe System (# 1003 D7)

This parameter selects specifications for a lathe system

Table 552

Parameter No

Description

Lathe System Selection

#1003 D7

0 Standard specifications

1

Lathe system specifications

(2) Parameters that should be set differently from those for standard system

With specifications for a lathe system, position instructions along the X and Y axes
are processed as diameter instructions Hence, parameters B/A and A/B must be
set so that a programmed mstruction for a movement of 0 001 mm makes a practi-
cal machine movement (by a radial mstructlon) of 0 0005 mm This means that
all setup values for position- and speed-related parameters based on the position
mstruction unit system must be converted to diameter instruction values To con-
vert radial mstruction values to diameter instructions, double the values

[ RADIAL
INSTRUCTION

| DiAMETER |
INSTRUCTION!

Fig 517
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5.19 STORING PROGRAM NUMBER (#1001 D3)

When parameter #1001 D3 1s set to ‘‘1"" at power supply ON, 'the program No select-
ed at power supply OFF 18 selected

Table 555

Parameter No Contents

0 Storing program No invalidated

- #1001 D3 1 Storing program No vahdated

5.20 PARAMETERS RELATED TO AUXILIARY AXES
5.20.1 Writing Offset Value No. 300’s from CRT (#1001 D4)

Writing offset value No H300 and after from the CRT control staion 1s enabled by
parameter setting .

T - 'Table 556

Parameter No . . Contents

0 Wrting compensated value No 300's invalidated
1 Wnting compensated value No 300's validated

#1001 D4

5.20.2 Auxiliary Axis Speed Selection (#1001 D5)

The unit of the auxiliary axis moving speed can be selected by parameter setting

Tablie 557
Parameter No Contents
#1001 D5 0 1 = 75 mm/min
1 1" = Tmm/min

5.20.3 Auxiliary Axis Speed No. Designation (#1002 D4)

To specaify the jog command for the auxihary axes, select the offset value No to set
the moving speed The offset value No 1s specified by offset value No mput #4021
and #4023 for A and B axes, respectively

Table 558

Parameter No Contents

0 Moving speed Is the offset No value of the vatue
set in the cffset value No input (#4021, #4023)
added with 300

1 Moving speed I1s the offset No value of the value
set in the offset value No input (#4021, #4023)
added with 301

#1002 D4
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6. EXPLANATION OF I/O SIGNALS

6.1 OUTLINE OF 1/O SIGNALS

The MOTIONPACK system supports four types of 1/0 signals
(1) Motion Module General-Purpose I/O"Signals

This type of I/O signal 1s generally used for operation mode selection, start-stop, and
M-code output These signals are connected to 1CN, 2CN, 9CN, and 10CN of the mo-
tion module - . - st

When mcorporated PLC.functions are to be used, mnternal signals can be assigned
to the actual external signals on the connector by ladder programming

A standard ladder program 1s provided to assign external and mternalﬁ signals
Figs 6 1 and 6 2 show the factory setting of the allocation

(2) Motion Module Exclusive I/O Signals

These are mnput signals that require hugh speed processing such as the skip signal  Thas
type of signal 1s assigned without vanation to connector 4CN of the motion module

(3) Motion Module Pin /O Signals

The emergency stop Input signal and the servo main power control signal are controlled
by electric cireults, and therefore, are assigned to fixed I/O channels  These signals
are connected to 2TM pin of the motion module

(4) SERVOPACK I/O Signals

Signals that require hugh speed processing on individual axes, such as overtravel and
home positioning deceleration limit switch signals, are connected to the Servopack of
individual axes

All of the four types of the signals can be checked on the diagnostic screen on
the Control Station Details about the I/O signals are explained in the following
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6.2 MOTION MODULE GENERAL-PURPOSE 1/0 SIGNALS

(1) Details of General-Purpose Input Signals

Fig 6 1 shows allocation of general-purpose mput signals n the standard ladder program

LOAD MECHANISM

SPINDLE GEAR SELECTION @

MOTIONPACK-120
MOTION MODULE

i
1
1
i ! STR ,
S;?g; ‘_QJ._: i 5P T T
— : RESET C won1e | &3]
RESET $—0 o- ; - — 1
SERVO READY $—0 O— ! i — Leha
o © . T - v
MACHINE READY $—0 © ! I:;E?Y T : ;’:E:_iz
MDI MODE ! - —
EDIT MODE o—rt f’z;{ —— lg’: gg
MEMCRY OPERATION MODE o—i 55 — llCN o
, .
M o + n T
doowone | A o———L%; o
T
v ID 0 1 ICN-
RAPID FEED MODE O T ?IT;IDLE — %mN 2 Notes 1 P number for the motion module
by 1 =,
HANDLE MODE R — e — S ion s are for standard 1/0 allocation
DNG MODE © T X — TeN26 2 This allocation 1s based on data in
+X-AXIS $—0 | O— . X —t %lCN 3 ladder P ROM 71 To change the al
- 1 n
—X-AXIS $—3 © * '
+Y-Ax|: —'T; : e ™ A o4z 203510{1 refer to the Sequencer
—Y-AXIS $—3 © J bt AR o
+Z AXIS »—-—o”Lc i HIZ L jATEY
7 AxIS b5 o ' 2 | 1 TACN-28
° : HX ! 1 TICN-13
HANDLE OPERATION X AXIS ! Y T N
HANDLE OPERATION ¥ AXiS o} o nZ T o
O QETURN T0 2ER0 55| s e
1 ] 1 -
SINGLE-BLOCK $—2 0— - S8 =t le-ﬂ
MACHINE LOCK $—0 © 5 MK A B TR
ST FiNISH = : FIN L TICN-49
o i ER ! 1CN-16
EXTERMNAL ERROR $——0 © : ZPNT : ' %1(:1\1-50
ABSOLUTE REFERENGE POINT $—8 6—i oV T oNS
et ovemmoR ) |55 LoV - e
— : 0v4 V1 TICN-37
FEED OVERRIDE @) $—30 ! ove T e
FEED OVERRIDE &) $—05 o = vie — Fion 22
FEED OVERRIDE ¢16) §——0& o— ; OV — T
RAPID FEED OVERRIDE (1) ¢—5 © L ” — N
RAPID FEED OVERAIDE(2) & o ; on T TCN23
RAPID FEED OVERRIDE CANCEL ¢—35 & - oV ) 1CN-39
JOG FEEDRATE SELECTION (1) ¢—& & ! oV — T
~ 1 L 1
JOG FEEDRATE SELECTION ) ¢—0 O : Tove 1 PicN-24
JOG FEEDRATE SELECTION @) 4—0 o— ; OV — T 40
JOG FEEDRATE SELECTION @) $—3 O L v — %1(:}«1414
STEP SCALE (1} ¢—0 G ; MEZ — AT
STEP SCALE(2) $—5 ©- : RV — ppseu
SPINDLE FORWARD $—3 G—e | RN — T
SPINDLE REVERSE ¢—0 ©- I prs T Hova
SPINDLE STOP ¢35 6 : Rl — TR
— 1
SPINDLE GEAR SELECTION (1) $-—G G i D — CNCI5
—>° © 1 ! i
i b
i ) |

©
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6.2 MOTION MODULE GENERAL-PURPOSE 1I/0 SIGNALS (Cont'd)

ot o - S
]
! Lo
‘ | Lo
E SK1 b AN
OPTIONAL BLOCK SKIP (1) Ot 1
! SK2 i 2CN 21
OPTIONAL BLOCK SKIP (2} 5 : :
! SK3 Vo 2CN 37
OPTIONAL BLOCK SKIP (3) o———t .
o ! SK4 ' ‘! NG *
- OPTIONAL BLOTK SKIP (4) ° : L
- : SK5 ' :!’( 2CN 22
I o—ov }
OPTIONAL BLOCK SKIP (5) . ”r — I/ o
OPTIONAL BLOCK SKIP {6} 5 : I
i SK7 o :C 2CN 7
OPTIONAL BLOCK SKIP {73 B - —
- i SK8 N 2CN 23,
- OPTIONAL BLOCK SKIP (8) it —
! w11 P j N2,
. — : )
[ ! Wiz o 2CN 34 .
o : = "
PLhcE | hida P ZCN3 .
5 !
i wis C LN -
S [ 1 .
PROGRAM NUMBER = -t = wz - - b J(zcnas
INPUT — = " i
' w2 N 2CN 4
JEN © ' T 9
P e - ' . W Dol 2CN 20
' W28 b j 2CN 36
- ° 1 ' : By
1 ]
i H
- H SLPC 1 9CN 36
SPINDLE FOSITION LOOP ON REGUEST o ! —
i S FIN ! 9CN 20
GEAR SHIFT COMPLETED 55 +
GEAR SHIFT IN PROGRESS X i GRO ' il
I R —
- - PMEM : i_BCN 23
POSITION MEMORY & ; ‘
! NEG i I 9CN 7
AXIS DISREGARD & L i
' EINV R j 9CN 22
EXTERNAL OFFSET DATA NEGATIVE ot T
! PRGP R j;QCN34
PR 5 ;
OGRAM PROTECT : P ! T{ o
PARAMETER PROTECT o t
| STRA ! JESE:
A AXI o ; s —
S START » i INC/ABSA b 9N 8
A AXIS INCREMENT/ABSOLUTE o— -
R ! DIRA [ 9CN 24
A AXIS MOTION DIRECTION [ . 1 —
: ZPNA : 9CN 40 .
A AX)S REFERENCE POINT 5 : H «
- : +JA : 9CN 9
+AAXS o :
A AXIS i —JA ; T, ez
- = :
! ZRNA . | , SCN 41
A AXIS RETURN TO REFERENCE POINT s :
! ASVOK o °] 9CN 10
A-AXIS SERVO ON o ! —
. i : HAD _ Loy 9CN 25
[
! HAI Vo 9CN 42
O : T - -
be - HA? P 9CN 11
O T &
= i HA3 P 9CN 27
> N
A-AXIS OFFSET VALUE NUMBER < ' HA4 Vo ‘1 9CN 43 -
[+ : —
: HAS5 UL Joecnne
o T —t -
.0 . HAG T " 9CN 28 -
o +—t
HAT7 Pl I 9CN 44
N ° STPA I ’1'( 9CN 5
A AXIS STOP o —t
= RSTA Pt LeoNm
A AXIS RESET © — -
H 1
[
P
o
] 1
h i

Fig 61 General-purpose /O Signal Allocation (1/2)
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Fig 61 General-purpose I/O Signal Allocation (2/2)
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Table 6 1 Input Signal Function, Operation and Timing (1/17)

Name Signal Name Function, Operation, and Timing
Start STR This 1s the start signal in the memory operation mode Turning this signal
on after specifying a program number starts automatic execution of the
program
v oPERATION — o0 T on oo
MO O M) ! ON  gTART TO RUN PROGRAM
OFF | - o L OFF
START (STR) ‘ ‘ h
| 50 ms OR LONGER
S0 ms OR LONGER———=
. PRNGRAM OPERATION START
Stop(Hold) STP This is the stop signal for jogging, rapid feed, stepping, and handie oper-
ation In the memory and manual operation modes
If the stop signal 1s turned on during execution of a program or manual
operation, the processing slows down and stops  When the signal 1s
turned off agan, the program 1s restarted -
STOP(STF) OFF
) . ON ll—;r ON
i i
- 1 1
- PROGRAM OR MAMLIAL —
) " INSTRUCTION m RUN
Reset RESET - When this signal is turned on, the alarm output signa! (ALM) 1s reset When

the reset signal 1s turned on or off, the external reset signal output (RST
goes on or off smultaneously

The reset signal has the same function as that of the key
on the Control Station For details of the reset function, seePar 41 10,
Reset Key

- OFF OFF
RESET {RESET} —ﬂ\——

—_ e

!

!

EXTERNAL RESET L
OUTPUT (RST) !

_——
ALARM QUTPUT —3] ABOUT 2 8EC
[ALM)

1 Use the external reset signal output (RST) for the load machine reset
signal

2 If the reset signai 1s turned on during memory operation, operation
15 slowed down and stopped, then the beginning of the program
nurmber 1s restored




Table 6 1

Input Signal Function, Operation and Timing (2/17)

Name Signhal Name Function, Operation, and Timing
Servo ready SVOK When thts signal 1s turned on, main circuit power to the SERVOPACK
Is turned on When the signal 1s turned off, the main circuit goes off The
stgnal can be input again
OFF [ on LOFR
SERVQ READY (SYOK) ' ON V
I
SERVOPACK MAIN CIRCUIT _ OFF oN OFF
AND SERVO CONTROL
Machine ready MRDY This 1s the interfock signal between the machine side and the MOTION
PACK Turn on this signal immediately after the machine gets ready (If
no preparation I1s required for the machine, set this signal on initially )
MACHINE READY  FAULT ON MACHINE
MACHINE READY (MRDY) OFF oN ,[_OFF
- ALARM -
(MAGHINE NOT READY) M ARM
RESET (RESET} fL
Edit mode EDIT When one of the mode selection input signals goes on, the mode of oper-
Memory mode © MEM ation selected by the input signal 1s started
‘é?gpmnfgge éj.?éap If two or more selection signals go on at the same time, the current mode
Rapid feed mode RAPID - of operation 18 continued
Handle mode HANDLE If all the mode selection signals go off, the current mode of operation
ENC mode DNC is continued
MDI mode MDI

OFF . | OFF
MEM P ON |
(OTHER INPUTS) P H |
AREALLOFF ) | I '
RAPID! ! MEM ! 1 RAPID
T T T T

' OPERATION MODE

Edit mode
Editing such as writing programs and parameters from the Control Sta-
tion or the personal computer 1s performed

{Cont.d)
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Table 6 1 .Input Signal Function; Operation and .Timing (3/17)

Name Signal Name .7 Function, Operation, and Timing -
. Memory mode . -
- Programmed automatic operation 1s performed
t
Jog mode
Cantinuous manual feed 18 performed
Step mode
Stepping manual feed I1s performed
Rapid feed mode
Manual rapid feed 1s performed
Handle mode
Handle operation using the manual pulse generator s performed
DNC made
DNC operation 1s performed while receving data irom the master com
; puter - - ' r
‘o MDI mode
- - Execution of a signale block instruction 15 performed according to the
instructions from the Cantrol Station
+ X-Axis +JX This signal 1s the start signal for manual operations (ncluding jogging,
stepping, and rapid feed) in the positve direction on the X-axis
In the jog or rapid feed mode, machine moves when this signai 1s on,
and slows down and stops when this signal 15 off
In the step mode, machine moves for one step length when this signal
- turns from off to on
: [Example]
J0G OPERATION MODE _OFF |
. (J06) 250ms
' o 1 ON B
o T ‘ +XAS<|S(+JX)——FT_1— T ‘*~
'i - -
MOVE MENT__—,—_L——- -
. , R )
" - . -
Wanit for at least 50 ms before turning on the +JX signal after the s@nal-
Ing operation for jogging, stepping, or rapid feed 1s completed
—X-Axis —JX Tnis signal 1s the same as the +JX except that the direction of move-
- ment 1s positive on the X-axis
+ Y-Axis +JY . This signal 1s the same as the +JX except that the direction of move-

ment is positive on the Y-axis

(Cont'd)



Table 61

Input Signal Function, Operation and Timing (4/17)

Name

Signal Name

Function, Operation, and Timing

- J-Axis 1

=JY

This signal is the same as the +JX except that the direction of move-
ment 1s negative on the Y-axis

+Z-Axis

+JZ

This signal 1s the same as the +JX except that the direction of rmove-
ment I1s positive on the Z-axis

t
¥

- Z-Axis g

—-JZ

This signal 1s the same as the +JX except that the direction of move-
ment 1S negative on the Z-axis

Handle Operation
on X-Axis

HX

When simultaneous 1-axis manual operation 1s performed in the handle
operation mode, turning this signal on provides contro! on the X-axis with
the handle .

During smultaneous 3-axis handle operation (when parameter #1002
D6 = 1), this signal serves as an interlock signal When this signal is off,
the X-axis 15 not moved If the X-axis handle 1s operated

Handle Operation
on Y-Axis

HY

When simultaneous 1-axis handle operation 1s performed in the handle
operation made, turning this signal on provides control on the Y-axis with
the handie

During simultanecus 3 axis handie operation (when parameter # 1002
D6 1), this signal serves as an interlock signal When this signal 1s off,
the Y-axis 1s not moved (f the Y-axis handle 1s operated

Handle Operation
on Z-Axis

HZ

When simultanecus 1-axis handle operation 1s performed in the handle
operation mode, turning this signal on provides control on the Z-axis with
the handle

During simultaneous 3-axis handle operation (when parameter # 1002
D6 = 1), this signal serves as an interlock signal When this signal is off,
the Z-axis 1s not moved If the Z-axis handle 15 operated

Home
Positioning

ZRN

When this signal goes on, the home positioming mode 1s started Turn
on this signal in the jog or rapid mode for home positioning

Signal| ZRN +JX +JX +J7Z

Home Positioning (-JX) -JY) (-J2)
X-axis Home Positioning ON ON OFF OFF
Y-axis Home Positioning ON OFF ON OFF

Z-axis Home Positioning ON OFF OFF ON

(Cont'd)
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Table 61 Input-Signal Function, Operation-and Timing (5/17)

Name -Signal Name : Function, Operation, and Timing
Single Block SBK - This signal 1s the single block operation signal in the memory operation
mode When the single block signal s on, processing stops when the
current biock has been executed Turn on the start signal (STR) to exe-

T cute’ the next block - . .

Machtne Lock MLK if the start signal (STR} 1s turned on while this signal is on in the memory
- - . »operation mode, the current posttion indication (UNIV) changes accord-
Ing to nstructions although the machine does not move In this state,
the M-, S-, and T-functions are executed Use this signal to check
- programs | e . . - T -
MST Fimish FIN~ * This signal clears the current output signal of the MOTIONPACK and pro-

_ ceeds 1o the next block ‘of thé program
When this signal goes on, the M, S, and T signal outputs change as

* follows

1 1

- SPINDLE FEEDRATE INSTRUCTION _J—Fﬁ tms E :
- 2 l
. . | | 1

1

*

) MOTION _I_—|——

- M-BGD-CODE QUTPUT | —
(M11-M28} 1 tms
! ! 12
I
i

r

T BCD CODE OUTPUT {T11-T28)

)
I
|
1
1
' I I
-~ % &4 r M CODE READ(MF) L
1
t
4
1
]
]

T CODE READ(TF) ———__‘—1—

+

=

S CODE READ (SF)

3

]
1
‘} il ) ’ N _:_*

MTS FINISH (FIN) H

% Set by parameter #1100
t1,12 About 30 msec 1s required to process the FIN signal

- {Cont'd}
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Table 61 Input Signal Function, Operation and Timing (6/17)

Name

Signal Name

Function, Operation, and Timing

Exlernal Error

ER

This 1s the load machine error signal When this signal 1s on, the alarm
signal output {ALM) 1s output and the system enters the halt status -

EXTERNAL ERROR {ER)

ALARM OQUTPUT
{EXTERNAL ERROR)

MOTION

RESET (RESET)

OFF [ OFF
! ON

To reactivate, reset the system

Axis Disregard

NEG

When this signal s on, the specified axis 1s not controiled and the load
machine 1s not moved although the start signal {(STR) 1s turned on in the
memaory operation mode Also, the current position display 1s not changed

Specify the axes for parameter # 1006

Feed overnde (1)|

Feed overnde (2)

ov1
ovz

These are three levels of override select signals for interpolation feed
Three levels of overnde rates of L, M, and H are selected by combina-
tions of OV1 and OV2, according to the feedrate ordered with the F-code

N memory operation

Setting parameter # 1002 D2 to 0 enables these signals

Three levels of overnide rates are as follows

Signal Status Overnde Rate
ove Oovi
Lo OFF OFF Overnde 0%
L OFF ON Overnde 25%
M ON OFF Overnde 50%
H ON ON Overrde 100%

L Low M Medum, H High

Note

OFF —= Open

ON —m Close
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Table 6 1 Input Signal Function, Operation and Timing (7/17)

Name Signal Name . 1 Function, Operation, and Timing
Feed Overrnide (1) ovi .| These signals are 23 levels ob overnde select signals for mterpolation—
Feed Overnde (2) ov2 feed Twenty one levels of overnde rates are selected by combinations
Feed Override (4) Oov4 of OV1 OV2, QV4, OV8, and OV 16 according to the feedrate ordered
Feed Override (8} ova with the F-code in memory operation
Feed Overnde (16 ovi1g Setting parameter # 1002 D2 ‘o 1 enables these signals

Twnety one levels of overnde rates are as follows

-

Signal Status Overnde
ovis ova ov4 ova oVt Rate
0 OFF OFF OFF OFF OFF 0%
1 OFF OFF OFF OFF ON 10%
2 OFF OFF OFF ON OFF 20%
3 QOFF OFF OFF ON ON 30%
4 OFF OFF ON OFF OFF 40%
5 OFF OFF ON OFF ON 50%%
"6 OFF OFF’ ON ON OFF " 60%
7 OFF OFF ON ON ON 70%
8 OFF ON OFF OFF QFF 80%
9 OFF ON OFF OFF ON 90%
10 | OFF ON OFF ON OFF | 100%
11 .| OFF ON OFF ON ON 110%
12 OFF ON ON OFF OFF 12004
13 OFF ON ON OFF ON 130%
14 OFF ON ON ON OFF 140%
15 OFF ON ON ON ON 150%
16 ON OFF OFF OFF OFF 160%
17 |~ ON OFF OFF OFF ON 170%
18 ON OFF OFF ON OFF 180%
19 ON OFF OFF ON ON 190%
20 | ON OFF ON OFF OFF 200%
21 ON ON OFF OFF OFF 500094
22 ON ON ON OFF OFF | 10000%
Note I|f a combination of signals not listed above 1s specified, (for in

stance, If all signats are turned ON}), the cverride rate 15 reduced to 0%
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Table 61 Input Signail Function, Operation and Timing (8/17)
Name Signal Name Function, Operation, and Timing
Rapd Feed ROV1 These signals are override select signals for rapid feed Three levels of
Overnde (1) overrde rates of L M, and H are selected by combinatiens of ROV1 and
Rapid Feed ROV2 ROV2, according to the rapid feedrate specified by parameters # 1130,
Override (2) # 1131 and # 1132
The overnide rates are as follows
Signal Status Override Rate
ROvz2 ROV1
Lo OFF OFF Overnde 0%
L OFF ON Overrnde 250
M ON OFF Overnde  50%
H ON ON Overrnide 100%
L Low, M Medium, H High
Rapid Feed - ROV3 When thissignal s on the override rate determined by ROV1 and ROV?2
Overnde Cancel 15 disregarded and the 100% of feedrate 1s used
Jog Feedrate JOV1 These signals are feedrate select signals for jogging Sixteen levels of
Selection (1) feedrates are selected using combinations of JOV1, JOV2, JOV4, and
Jog Feedrate JOvz JOva
Selechion (2) The feedrates and the corresponding parameter number are as follows
Jog Feedrate JOV4
Selection (4)
Jog Feedrate JOVS Signal Status
Selection (8) Level I' jove [ Jova | Jova | Jov Jog Feedrate
0 OFF | OFF | OFF | OFF Zero 0
. 1 OFF | OFF | OFF ON _|Parameter Setting (# 1104)
2 OFF | OFF ON OFF [Parameter Setting (# 1105)
3 QFF | OFF ON ON | Parameter Setting (# 1106}
4 OFF | ON OFF | OFF |Parameter Setting {# 1107)
5 OFF ON OFF ON_ [Parameter Setting {# 1108)
6 OFF ON ON OFF |Parameter Setting {(# 1109}
7 OFF ON ON | “ON |Parameter Setting {(# 1110)
8 ON | OFF | OFF | OF |Parameter Setting (# 1111)

9 ON OFF | OFF ON__|Parameter Setung (# 1112)

10 ON OFF ON OFF [Parameter Setting (# 1113)

11 ON OFF ON ON _[Parameter Setting (# 1114)

12 ON ON OFF OFF _|Parameter Setting (# 1115)

13 ON ON OFF ON |Parameter Setting (# 1116)

14 ON ON ON OFf |Parameter Setting (# 1117}

15 ON ON ON ON _[Parameter Setting (# 1118)

{Cont'd)
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Table 61 Input Signal Function, Operation and Timing (9/17)

Name Signal Name B F'unctlon, Operation, and Timing
Step Scale MP1 - These signals select feed length per step for stepping Three levels of
MP2 slep feed length can be selected using the step feed length parameters
Signal Status Feed Lengih/St
- eed Len e
; MP2 MP1 givsien
Lo OFF OFF Feed length = O
Ly "OFF ON Parameter setting {# 1122)
L2 ON OFF Parameter setting (# 1123)
M "ON ON Parameter setting (# 1124)
L1 Short, L> Medium, L3 Loné
Also, these signals select scale of feed length per pulse in manual han-
.. | die operation
{Handle Scale) Signal Status
Scale of Feed Length per Pulse
MP2 MP1
x 0 OFF OFF
x 1 OFF ON
x 10 ON OFF
x 100 ~ ON ON
Position Memory | .. PMEM _ When this signal 1s turned on, the currently displayed axis position is saved
in the offset area The datd are retained after power 1s turned off This
B function 1s enabled by setting parameter # 1003 D1 to 1
b} R :
‘r{ N ’ POWER LFF__I—_-SP]-_— I_OFF —
i STATUS OF MEMORY __I_me——
OFF r—l OFF
POSITION MEMORY (RMEM) ON
t Memary Position Save Area (Offset Number)
- . X H294
Axis Position Y H295
z H296

_(Cont’:j)
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Table 6 1 Input Signal Function, Operation and Timing (10/17)

Name

Signal Name

Function, Operation, and Timing

Spindle Forward
Rotation

FRN

When this signal 1s input In memory operation the spindle speed 1s In-
structed by the S-code, the signal functions in combination with parameter
# 1150 to control D/A output for the spindle

SPINDLE SPEED INSTRUCTION —— 1

F
SPINDLE FORWARD ROTATION OFF ON oF
(FRN) +
D/A CUTPUT WHEN #1150=1 R L

D/A OUTPUT WHEN #1150=3 T+ F77727774

D/A QUTPLIT WHEN #1150=7 W

Spindle Reverse
Rotation

RRN

Simidar to FRN, this signal controls D/A output for the spindle

SPINDLE SPEED INSTRUCTION — |
FF
SPINDLE REVERSE ROTATION (RRN) —— ON OFF

+
D/A QUTPUT WHEN #1150=1 S 7 D

D/A QUTPUT WHEN £1150-3 T F777777770 .

D/A OUTPUT WHEN #1150=7 —— FZZ77777774 .

Spindle Stop

SSTP

This signal orders to stop D/A output for the spindle

SPINDLE SPEED INSTRUCTION ——
OFF

SPINDLE FORWARD
ROTATION (FRN)

OFF [——— OFF
SPINDLE STOP INSTRUCTION ON
(SSTP) 1

I i
1 1
D/A OUTPUT WHEN #1150 =1 FrriizA L.

Spindie Gear
Selection (1)
Spindle Gear
Selection (2}

GR1

GR2

These are gear ratic select signals for spindle gear shift Three levels of
gearratos of L, M and H are selected by combinations of GR1 and GR2
Maximum Speed for each gear 1s specified parameter # 1160, # 1161,
or # 1162

g':t?; GR;‘ugnal S1atu9éR ] Maximum Speed
Lo OFF OFF Stop
L QFF ON Parameter setting (# 11860}
M ON OFF Parameter setting (# 1161)
H ON ON Parameter setting (# 1162)

(Cont'd)
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Table 61 Input Signal Function, Operation and Timing (11/17)
Name Signal Name - Function, Operation, and Timing
Gear Shift GRO This nput signal cutputs necessary constant voltage to select gear When
In-progress this signal 1s turned on, output voltage 1s calculated as follows using the
value set for parameter
Output voltage = 10V x setup value for parameter #1133
- R 32767
This signal takes precedence over the programmed spindle instruction
The voltage 1s output only if the spindle forward nput signal (FRN) or
the spindle reverse input signal (RRN}) 15 on
SPINDLE SPEED INSTRUCTION —
SPINDLE FORWARD —2r J N L OFF
. ROTATION (FRN) { T
GEAR SHIFT N PROGRESS E OFF ,l ON 1. OFF E
(GRO) 1 1 1 1
SO e
- . <
VOLTAGE DETERMINED BY SPINDLE VOLTAGE DETERMINED
. SPEED INSTRUCTION BY SPINDLE SPEED
- VOLTAGE DETERMINED |NSTRUCTION
BY SETTING OF
PARAMETER #1133
Optional block SK1 These signals select whether or not to disregard block data contamning
Skip (1) SK2 a slash () iIn memary operation
SK3 When one of these signal i1s on, the selected blocks are disregarded For
Optional block SK4 instance, when signal SK1 1s on, all instructions in & block contairing /1"
Skip (8) SKs are disregarded untl the end of the block
SK6 These signals are ineffective for blocks in memory
SK7 During memgry operation, the signals take effect from the new block
SK8 to be read
)'1 "
Program Number w11 These signals are used to externally specify program numbers Program
Input W12 numbers from 01 to 99 can be specified using two-digt BCD codes
w14
wig
w21
waz -
- W24
w28 o
O 9900 + (W99) If this signal 1S turned on when specifying program numbers externally
0O 9999. by program number input (W11 +W28), program numbers from

Work Number
Search

O 9900 to O 9999 can be selected

{Cont’d)
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Table 6 1 Input Signal Function, Operation and Timing (12/17)

Name

Signal Name

Function, Operation, and Timing

Spindle Position
Loop request
Signal

SLPC

This signaf 1s used with the solid tap funcion
When this signal 1s turned on while the G93M output signal I1s on, a spin-
dle position loop 1s formed Turn on this signal after the spindle stops

Gear Shift
Coupleted

SFIN

After S 5-digtt instruction s executed, if parameter #1001, D1 15 1, D/A
output is not changed immediately D/A is autput after the gear shift com-
pletion Input signal goes on, according to the gear input Until then, the
current D/A output 1s retained (I the gear shilt in-progress nput signal
Is on, constant voltage is output

S INSTRUCTION X

GEAR SELECTION INPUT X
(GRY GR2)

GEAR SHIFT COMPLETION ﬂ—
(SFIN)

D/ OUTPUT 7 %

(PARAMETER #1001D1=1)

Absclute home
positioning

ZPNT

Ifthis signal is turned on and off when the home positioning signal (ZRN)
s on in any manual feed mode (JOG, RAPID, STEP, or HANDLE), posi-
tion of the X, Y, and Z axes at that time 1s set as the absolute zero for
the machine

This sets up reference point data for all feed axes, and the position dis-
play ndicates zero At the same time, the reference point offset parameters
(#1520, #1521, #1820, #1821, #2120, #2121) are also set up au-
tomaticalty

This signal 1s used In an absolute encoder system

External Offset
data negative
Sign

EINV

This signal 1s used to wnite offset data from the external nput pin When this
signalis on, the offset data (in two to eight digits) take a negative value

{Cont'd)
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Table 61 Input Signal Function, Operation and Timing*(13/17)
Name ﬁSymboI - Function Operation and Tining
Prograrﬁ PRGP " When this signal ss turned on {closed), program creation or change by
Protect using the CRT control station 1s prohibited  Used for prevention of pro-
gram destruction by improper operation
Parameter PRMP When this signal 1s turned on (closed), parameter change from the CRT
Protect contral station 1s prohibited  Used for prevention of parameter destruc-
tion by improper aperation
A-axis Start STRA When this signal s turned on (closed), A axis constant amount is started
according lo the offset value No Input, incrementalfabsolute input or mov-
ing direction input
OFFSET VALUE NO INPUT
{HACQ TO HAZ) MeU >(
INCREMENTAL/IABSOLUTE
THE ABSA) T ] iNCREMENTAL
MOVING DIRECTION INPUT
oAy T ] PLus DIRECTION
-+ 20m OR MORE
START INFUT 1
, {STRA)
OUTPUT DURING
AXIS MCVING 4} ]-——
{(MOVAI
AXIS MCVING __r———l-—
B-axis Start STRB when this signal 1s turned on (closed), B-axis constant amount move 18
started according to the offset value No input, Incremental/absolute in-
put or moving direction mnput
A-axis - iNC/ABSA Aninputto determme whether moving amount 1s speciiied by Incremen-
Incrementalf tal value or absolute value at A-axis constant amount move  When this
Absclute signal 1s turned off (clased), the incremental command 1s validated
B-axis INC/ABSB An iInput to determine whether moving amount 1 specified by mcremen-
Incremental/ tal value or absolute value at B-axis constant amount move  When this
Absolute signal 1s turned off (close), the incremental command I1s valdated

~

(Cont'd)
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Table 61 Input Signal Function, Operation and Timing (14/17)
Name Symbol Function Operation and Timing

A-axis Moving DIRA An input to determine the mowving direction at A-axis constant amount

Direction maove  When this signalis turned on (closed), **-” {minus) direction com-
mand 1s valdated :

B-axis Moving DIRB An Input to determine the moving direction at B-axis constant amount

Direction move  When this signal is turned on (closed), """ {minus) direction com-
mand s validated

A-axis ZPNA An tnput to store A axis absolute home position for a system using an

Home absolute encoder  When this signal is turned on (closed) in any opera-

Position tren mode {only 1f the axis 1s not moving) A-axis absolute home position
15 stored and the posiion display becomes zerg

B-axis ZPNB An Input to store B-axis absolute home posttion for a system using an

Home absolute encoder When this signal 1s turned on {closed) n any opera-

Position tion mode (only # the axis 1s not moving) B-axis absolute zero-point pos:-
tron ts stored and the position display becomes zero

+ A-axis +JA An input signal o specify A-axis jog command in the ' + ' (plus) direc

tion  When this sgnal is turned on {closed), the axis moves with the speed
data specified by A-axis offset value No input

OFFSET VALUE NO INPUT > <
(HAD TO HAZ)

JOG INPUT ﬂ
(+.JA)
OUTPUT DURING AXIS MOVING ‘j“—‘_
IMOVA}
AXIS MOVING —-—'—‘—
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Table 6 1 Input Signal Function, Operation and Timing (15/17)
Name Symbol . Function Operation and Timing
+ B-axis +JB An input signal to specify B-axis jog command in the "' +" (plus) direc-
- . ton  When this signal is turned on (closed), the axis moves with the speed
data specified by B-axis offset value No mnput
~A-axis —JA An input signal to specify A-axis jog command in the ** = (rminus) direc-
Direction tion When this signal i1s tumed on (closed), the axis moves with the speed -
data specified by A-axis offset value No input
—B-axis -JB - An mput signal to specify B-axis jog command in the "' —"' {(minus) direc-
- tion When this signal 1s turned on (closed), the axis maves with the speed
data specified by B-axis offset value No input
A-axis ZRNA An input to execute A-axis home positioning operation (Using decelera-

Home Positioning

at that time -

OFFSET vALUE NO INPUT
{HAQ TO HA7) >(

(ZRNA) Fﬂ

(ZPA}

tion LS) When this signal is turned on (closed), home positioning starts
with the speed data specified by the offset value No input in the home
poélgomng direction set to parameter #2401  When home positioning
1s completed and the hame position output signal 1s output, delay the
timing a little and turn off (open) this signal By turning off (opening) this
signal during home positioning operation, the operation 15 interrupted

- AXIS-HOME POSITIONING .
- HOME POSITION ]
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Table 61 Input Signal Function, Operation and Timing (16/17)
Name Symbol Function Operation and Timing .
B-axis ZRNB An Input to execute B-axis home positoning operation {using decelera-

Home Positioning

ton LS)  When this signal 1s turned on {closed), home positioning starts
with the speed data specified by the ofiset value No input in the home
positioning direction set to parameter #2701  When home positioning
Is completed and the home position output signal 1s output, delay the
timing a little and turn off (open) this signal By turnung off (opening) this
signal dunng home positioning operation, the aperation Is interrupted
at that tme

A-axis ASVOK When this signal is turned on (closed), A-axis baseblock 1s released
Serve ON By turning off {opening) this signal, A-axis enters the baseblock status
At this time, an alarm will not occur  The signal can be turned on again
from this status
B-axis BSVOK When this signal 1s furned on (closed), B-axis baseblock i1s released
Servo ON By turning off {opening) this signal, B-axis enters the baseblock status
Atthis ime, an alarm will not occur ~ The signal can be turned on again
from this status
A-axis HAO An input to specify the moving amount and speed data at A-axis cons-
Offset Value HA1 tant amount move or specify the speed data at jog move or home
No HA2 positioning  The vaiue at the lower 2 digits of the stored offset value
HA3 No of each data itern 1s set i bwnary )
HA4
HA5 [Example]
HA&
HAT SOnal ) a7 | kA | HAS | HA4 | HA3 | MAZ | HAT | HAO
Name
Status 0 0 1 1 0 0 1 0
. {Cont'd)
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Table 61 Input-Signal Function, Operation and Timing (17/17)
Name Symbol. , Function Operation and Timing
B-axis Offset HBO An nput to specify the moving amount and speed data at B-axis cons-
Value No HB1 tant amount move or specify the speed data at jog move or home posi-
HB2 toning  The value at the lower 2 digits of the stored offset value No
- HB3 - of each data tem 15 set in binary
- HB4 .
- HB5 T
HB6 - .
HB7
A-axis Stop STPA An mput to stop A-axis moving ternporanly  Only when this signal 18
, turned on (closed), A-axis move Is enabled By turning off (opening)
- this sighal during axis moving, the axis stops moving, turning on {clos-
ing) this signal again continues the axis move  However, this signal I1s
invalidated durng home positoning operation after the approach speed
15 entered at home positioning operation
B-axis.Stop STPB . An Input to stop B-axis moving temporanly  Only when this signal 1s
- - turned on (ciosed), B-axis move i1s enabled By turning off (opening)
this signal durmng axis moving, the axis stops moving, turning on (clos-
ing) this signal again continues the axis move However, this signal I1s
invalidated during home positioning operation after the approach speed
1s entered at home positioning operation
A-axis Reset RSTA An Input to release A-axis atarm output  When this signal 1s turned on
{closed), A-axis alarm output 1s released
- awh
rsia i —
B-axis Reset RSTB An input to release B-axis alarm output  When this signal 1s turned on

(closed), B-axis alarm output Is released
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(2) Details of General-Purpose Output Signals

Fig 6 2 shows allocation of general-purpose output signals 1n the standard ladder
program

MOTIONPACK-120 -
MOTION MODLILE LOAD MACHINE

STL .
— Y STARTING
T
SPL P | SS—
- — Yt HALT
op Lo E_f_,,_
— Y PROGRAM OPERATION CNGOING
DEN P E L”—“m
' DRIVE END
MOOD , E i E_.,__m.
— ; PROGRAM STOP
o e
i L ERVO ON
o2 i i 1 L’H——-
L 49 PROGRAM END
M30 | i :T—N—
L Y Y"—ug  PROGRAM END AND RETURN TO TOP
T
e R
: M CODE READ
TF i i A —
— L——""""—4 7 CODE READ
s -
L S CODE READ
RS1 -
— SYY 4 EXTERNAL RESET
20 B
— —1 X AXIS ORIGIN
Motes ZryY i : ] ml
1 Pin number for the motion 7Pz | J H L».__....‘ Y-AXIS ORIGIN
module are for standard — =YY g ZAXIS ORIGIN
allpcation ALM ! ' ! T—H——
2 Thus allocation 1s based on i . ' 7YY $ ALARM
data m ladder P ROM 71 Mil Py b L]
To change the assignmen i L Y
t refertothe Built in Se Mi2 b :Lrvvw_.__
lencer Guide 1 T T ,
quen Mld ! ! ! % ONE
— PLACE
M18 Co ! L
1 S
] T
Mzl L ~~ M-BCD CODE
M22 o T_—HW——.\_.—-. QUTPUT (00-99)
M24 O Pl | ren
L ——~""""—1 | PLACE
M28 : Ly
r fY'Y'\_
HIEE. =~
1 ]
2CN -16 T12 o Lx\_:
2CN-32 T14 P tﬂmj ONE
; PLACE
2CN -48 TI8 o E-»mt
i i ]
2CN-17 T21 o iﬂ— T-BCD CODE
I Yy
. OUTPUT (00-99)
2CN-49 T22 P D,M-T_‘ (
— !
2CN-18 T2 b i E—ﬁﬂc JFEN -
- TR ! PLACE
2N -30 T28 P tﬂﬂ—m
! i
1
1
]
1
1
I

Fig 62 Connection of General-Purpose Output Signal {1/2)
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6.2 MOTION MODULE GENERAL-PURPOSE 1/0 SIGNALS (Cont’d)

o }

] 1 1
b !
b !
N GRH !
10CN 36 - i /Y __¢ GEAR SELECTION (H)
1 : ! I—N—‘
1 ' ! 3
1 '
106CN 20 GRL L ! +—e—"—4 GEAR SELECTION (L)
R B
10CN 4 SLPS v
L : —s—"Y¥Y 4 SPINDLE POSITION LOOP IN PROGRESS
: GI3M : -
10CN 32 I : /Y Yg SOLID TAP MODE
N 34 ' MCRD ' H
10C} L | s /YY_§ MOTION CONTROLLER READY
H 1
P | Lu—<
LGN 3 BATALM Lo " : -
b - . 4" Y"—¢ BATTERY VOLTAGE DRCP
el = I LN—‘
1ICN 5 ACO Vo
a _ o ; e
o i
160N 21 ACl - Yy
I HE 1
Vot ! ‘
'
10CN 37 ACZ ; E Yy
H ! T———H—
1
10CN 6 AC3 : i —
b L
N " - - ] ]
: ACe 1
10CK 22 _ C i : ST
C ACS P : T_H— éI5A i GUTY
10CN 38 _ oL DE CUTPUT
i i 1 Y (00 1024)
- H 1 .
1 i [l r
. ACS 5 1 1 1
WCN 7 ! : L e g W
1 1 1
10CN 23 - ACT ol e
I j | N
] 3 L 4
10C™ 39 acs P
! -
: ; : e a e
o } [_”_‘
N ‘
10CN 8 ACY J : ' —TY g
MOVA 5 : -
10CN 26 ! :
— =g A AXIS MOVING
- T Vo i [ i
s ! !
10CN 42 i ALMA L1 L e v d AANS ALARM
- i 1 1
M - [ ! L—ﬂ—<
10CN 11 ZPA - Cod : .
— LYY ¢ A AXIS HOME POSITION
t b '
. . ; L_H_ .
100N 27 SVONA [ i
i ; ' —$—"Y""—g A AXIS SERVD ON
. o |
10CN 43 MOVB : .
. E ‘ 5 SN —e B AXIS MOVING
1 [l 1 | '
- H ! t I
10CN 12+ ALMB ! |
S : FYYL_g BAXIS ALARM
R | R
5 ' ! 4
| 1 !
W0CN 23% ZPB Lo I e YYL_g BAXIS HOME POSITION
1 1 1 L”_—l
1 1 1
10CN 44 SVONB * !
- : :L i A4 B-AXIS SERVO ON
; |
bl ' :
: i
- ! : 1 L 24V
P
. i
2N 1 LA P i
: . T 02,V
10CN 1 Pl |
T
1
1
1
1
'

- + o - - . .

Fig 62 Connection of GeﬁeraI-Purpose Output Signal (2/2)

-202-



Table 6 2 Output Signal Function, Operation and Timing (1/7)

Name Signal Name Function, Operation, and Timing
Motion Controller MCRD This 1s the interlock signal between the load machine and the motion mod-
Ready ule When thus signal 1s on, the load machine prepares for operation
Alarm ALM When this signal 1s on, an alarm status 1s setting For information about
alarms, see Appendix A, “Alarm Code List”
Starting STL This signal indicates that automatic operation 1s ongaing  The signal goss
on during memory operation or single-block operation
(1) When an alarm occurs
(2) When the system I1s reset
(@ While the stop signal I1s on
Halt SPL This signal is output when operation is halted by the stop signal {STP)
MEMORY OPERATION __I
(MEM}
STOP(STP) l,
HALT{SPL} . :
1 ]
MOTION
move  LET9E1 wmove
Program Operation OP This signal indicates program operation 1s ongoing The signal goes on

Ongoing

(D When the system Is reset
@ When the program terminates (M0O, M02, M30)
(3 When one block 1s terminated during single-block operation

during memory operation and single block aperation
The signal goes off under the following conditions
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Table 62 Output Signal Functlon,_"Operatlon and Timing (2/7)

Name

Signal Name

Function, Operation, and Timing

Drnive End

DEN

This signal 1s output when the M-, 8-, or T-code 18 described in the same
block with the motion instruction

It the M-, S-, or T-code 1s described with no motion instruction, this signal
Is output together with the BCD code This signal 1s not oulput if only
the motion snstruction 1s coded the signal 1s cleared when the MST fin
"'sh signal (FIN) 1s returned to the MOTIONPACK

This signal s also cleared when reset or mode change Is accomplished

MmoTion ——F |

. 1

I B

DRIVE END (DEN)
MST FINESH (FIN)

Servo On

SVON

This signal indicates the state of motor power from the SERVOPACK
This signal goes on when there 1s no alarm and power Is applied to the
motor from the SERVOPACK This signal goes off when the servo 15 off
because of an alarm

Program Stop

If code MOO 1s read during automatic operation, the operation 1s stopped
and the MOO signal 1s output after the block operation 1s completed To
restart operation, turn on the start signal (STR) The operation i1s restart-
ed from the next block This signal is not cleared when the systemn is reset

EXECUTE MO0
I

1
PROGRAM OPERATION sTOP
RUN CONTINUE

OFF 1 OFF
PROGRAM STOP {M0O) ON .
1
1

START (STR) i‘

Program End

M 02

Code MOZ2 15 placed at the end of a program

If MO2 1s read during automatic operation, the cperation Is stopped and
the MOZ2 signal I1s output after the block operation 1s completed This sig-
nal 15 not cleared when the system I1s reset

EXECUTE M02

i
1

PROGRAM OPERATION END
RUN RUN
PROGRAM END SINAL (M02) —2F oN OFF
RESET (RESET) I !
START (STRI —

(Cont’d)
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Table 62 OQutput Signal Function, Operation and Timing (3/7)

Name Signal Name Function, Operation, and Timing
Program End and M 30 Usually code M30 1s described at the end of a program B
Return to Top When M30 1s read during automatic operation, the operation i1s stopped
and the M30 signal 1s output after the program operation i1s completed
. Then the system enters the wait status preparnng to start the program

again from the beginming
This signal 1s not cleared when the system 13 reset

EXECUTE M30

E

EXECUTION
PROGRAM CPERATION FINISHED
RUN  RESTART FROM TOP

PROGRAM END AND RETURN _ OFF oN L OFF
TO TOP (M30) -

STARTISTR}) — T ¢

M-Code Read MF This signal 1s output when the M-BCD code 1s found and 1s cutput after
the M-BCD code by t ms Parameter # 1100 sets the delay time
This signal 1s cleared when the MST firish signal {(FIN) 1s returned to the
Motionpack

This signal 1s also cleared by reset or mode change

: This signal 1s not output when MO0, MQ2, M30, or internally processed
M-codes (M30-M99) 1s found

moTion —f +—
i

! M-BCD CODE QUTPUT —I__'_,___ l""-—

- M1+ Mgzp) ! tms '

FFl—— OFF
M-CODE READ (MF) —" T A

o

MST FINISH{FIN)

T-Code Read TF This signal 1s output when the T-BCD code 1s found and 1s output after
. . the T-BCD code by t ms Parameter #1100 sets the delay tme

This signal 1s cleared when the MST firush signal (FIN) 1s returned to ihe
Motionpack This signal 1s also cleared by reset or mode change

MOTION — L

T-BCD CODE QUTPUT —=J 1t 1
(Tn-Tas) o | OFF
T-CODE REAR(TF) —— oy ‘————

MST FINISH {FIN)

1
[—
12

(Cont’'d)
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Name

Table 6 2 Output Slgna! Function, Operation and Timing (4/7)

Signal Name

. Function, Operation, and Timing

S-Code Read

SF ~

This signal 1s output when the spindle speed instruction (S output) 1s found
This signal 1s output after the spindle speed nstruction by tms Parameter
#1100 sets the delay time

This signat 1s cleared when the MST firish signal (FIN) 1s returned to the
MOTIONPACK This signal is also cleared by reset or mode change

MOTION

SPINDLE SPEED INSTRUCTION

—':}—H-lms

1
OFF pe— OFF

S CODE READ (SF} ON

MST FINISH (FIN}

2

- v

External Reset

RST

This signal 1s used as a reset signal for external equipment of MOTION-
PACK This signal 1s synchronized with the MOTIONPACK reset signal
(RESET) :

- RESET(RESET) ——'_Ql———_

- EXTERNAL RESET(RST)

ABOUT 2

[
P a1

X-Axis Zero Point

ZPX

“This 5|gnél 15 output only when the X-axis 1s at the zero point set by
‘parameter #1125

Y-Axis Zero Point

Py

This signal 15 output only when the Y-axis 15 at the zero point set by
parameter #1125

<
o
- =
¢ - Ea -

I

Z-Axis Zero Point

ZPZ

This signal 15 output only when the Z-axis 1s at the zero point set by
parameter #1125

{Cont'd)
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Table 62 Output Signal Function, Operation and Timing (5/7)

Name Signal Name Function, Operation, and Timing
M-BCD Code M11, M21 This 15 M-BCD code cutput signal This signal 1s output when a block
Output M12, M22 containing the M-code 15 started
(2 digit Output) M14, M24 This signal 1s cleared when the MST finish signal (FIN) Is returned to the
M18, M28 MOTIONPACK
This signal 1s also cleared by reset and mode change
‘ This signal 1s not output for blocks containing the MO0, M02, M30, or
internally processed M-codes (M90-M99)
T-BCD Code T11, 721 This T-BCD code output signal is used for selecting tools This signal 1s
Output T12, T22 output when a block containing the M-code is started
(2 digit Qutput) T14, T24 This signal 1s not cleared when the MST finish signal (FIN) 1s returned
718, T28 to the MOTIONPACK The signal 1s retaned until a new T-code I1s read
(Notch Signal This signal can also be used as the notch signal cutput on speciat occa-
Cutput) sions When the signal 1s used as the notch signal output, the T-function
18 disabled
For details, see Pars 3 2 14, “Notch Signal Instruction A (G68, G69)"",
and 3 2 15, “Notch Signal lastruction B (G66, G67)"
Alarm Code AD, A1 These signals output hexadecimal
Qutput . ; A2, A3 if there 15 no alarm, all these signals are off (0) If more than one alarm
A4, AB* oceurs the code that indicates the first detected alarm 1s output
AB, A7
AB, A9

{Cont'd)
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Table 62 Output Signal Function, Operation and Timing (6/7)

_Name

Signal Name

Function, Operation, and Timing

Sold Tap Mode

Ga3Mm

Spindle Position
Loop Formed

SLPS

These signals are output when the solid tap function 1s used The GO3M

signal 1s output when the G93 command 1s executed, and is turned off
by the G84 command

The SLPS signal s turned on when the SLPC input signal goes oh and
the spindle

posttion loop 1s formed The signal i1s turned off when the SLPC input
goes off during execution of the G94 command

11O signal tming chart

NC PROGRAM "'“—l G983 BLOCK § 55—
g
T N
GO3M OUTPUT ——-]\ ) j N '

. [
SLPC INPUT ————— 7

i
f ( 7
{1 !

SLPC OUTPUT _ Y "

Tas SOLID TAP INSTRCTION POSSiBLE
i

- The G93M and SLPS outputs are turned off when reset occurs
+ The SLPC signal must be turned off by load machine sequence
processing

Gear,Selection

GRL .
GRH

Combinations of these two signals indicate the selected gear ratio gear
1 (L) gear 2 (M), and gear 3 (H) )
In the MOTIONPACK, the selected gear ratio s compared with the fol-

fowing values set for the specified parameters If the required condition

1s satisfied, the gear selection output signat pattem 1s determined and
output

Qutput Signal Status
GRH GRL

OFF

Output Condition

Programmed Speed
< Parameter #1160

Parameter #1160 S Programmed
Speed < Parameter #1161

Parameter # 1161
-& Programmed Speed

ON

ON OFF

- ON ON =~

- 1

T

Emergency Stop
Input Moniter

ESP

This 1s monitor output of the emergency stop input from pin 2TM of the
motion module This signal 1s used to form a sequence incorporating the
emergency stop nput with the internal PC function

This signal 1s not assigned to any external output connected in the stan-
dard ladder program

{Cont'd)
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Table 62 Ouput Signal Function, Operation and Timing {(7/7)

Name Signal Name Function, Operation, and Timing

During A-axis MOVA Output signat during A-axis mowving It 1s output duning A-axis constant

Moving amount move or jog move and turned off at completion of the axis move
It 1s not turned off during axis stop by stop Input Completon of cons-
tant amount move 1s to be judged by the fall of this signal

During B-axis MOvB Output signal during B-axis moving It 15 output during B-axis constant

Moving amount move or Jog move and turned off at compietion of the axis move
It 1s nat turned off during axis stop by stop Input Completion of cons-
tant amount move ts 1o be judged by the fall of this signal

A-axis Alarm ALMA Output when an A-axis servo system alarm occurs or when the moving
amount or speed data cannot be read in because of mproper setting
of offset value No  This signal 1s released by A-axis reset nput

B-axis Alarm ALMB Output when an B axis servo system alarm occurs or when the moving
amount or speed data cannot be read-in because of Improper seting
of offset value No  This signal i1s released by B-axis reset Input

A-axs ZPA This signal 1s output only when A-axis position is In the zero point pasi-

Zero-Point tion area set In parameter #1125

Position

B-axis ZPB This signal 1s output only when B-axis position I1s in the Zero-point posi-

Zero-Point ton area set in parameter #1125

Position

During A-axis SVONA This signal I1s output only when A-axis servo 1s turned on (A-axis servo

Servo ON ON input 1s turned o)

During B-axis SVONB This signal 1s output only when B-axis servo 1s turned on (B-axis servo

Servo ON ON input 1s turned on)

-209—-

¢



6.3 MOTION MODULE EXCLUSIVE I/O

1/0 connector 4CN of the motion module implements direct 1/0 ‘with the controller
The connector cannot be used for junction or output for the PLC function

" Only three signals (SKIP, RDY, and ALM2} are assigned to this connector

Other pins are reserved and must not be used

MOTIONPACK 120
LOAD MAGHINE MOTION MODULE

1
SKIP 4CN-1 ——
—_0 O —;’]JX 4))'% I %
24y
L
RDY 4CN-14
— Yy _,;ti *
il
™ -
|~ § ALMEZ J\I4CN 11
\IJ 024V
lal
B |
{ 4CN-6
+24V —fj)— —(L +24V
.
4CN-15
's Y 1 OZ‘V

G2aV r T7

Fig 63
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» Exclusive Input Name

Name

Signal Name

Function, Operation, and Timing

Skip

© SKIP

When this signal 1s turned off while the G31 skip instruction is execuled,
operation 1s slowed down and stopped The rest of the motion instruc-
tion 15 aborted and the next block I1s started This signal performs skip
ping on all axes at the same time See Par 3 2 10, “Skip Instruction”

SKIP —l_ [

1
|
:—' =
|
|
)
i
|
|

MOTION

[S——

max 10ms

« Exclusive Output Name

Name

Signal

Function, Operation, and Timing

Motion Controller
Ready

RDY

This signal I1s oblained frem the watchdog signal in the motion module
The RDY signal 1s off while the motion module 1s functioning normally
The signal goes on when an error occurs Connect this signal to a master
cell controller This signal and the RDY lamp of the LED motor on the
Control Station are one output

Alarm 2

ALM 2

The output cinditions and the meaning of this signal 1s the same as that
of signal ALM This signal and the ALM lamp on the the Control Station
are one output  This signal goes on when an alarm occurs

=211 -
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6.4 1/0 VIA PIN 2TM OF MOTION MODULE '

_ Name . . Description . ; .
BAT These are outputs from the absolute encoder backup battery Connect BAT to pin 6 of 2CN,
- and OBAT to pinh 7 &f 2CN, for all Servopacks to be used
OsBat
MC 1 These are control outputs for the electromagnetic contactor of the servo mamn circurt
MC 2
ﬁ ! RST o
MC2 Mc2
MC1 R —f R J
| if s ‘
MC2 lrv L T
- T 1
The outputs control the servo main circurt according to nputs such as emergency stop and
SVOK and the status of alarms in MOTIONPACK and SERVOPACK
-ESP 1 These are input pins for the emergency stop signal
ESF 2

| 0 jen g
] "} EsPz
Ry_(} JIMCL . N
I_o :[rMc‘z—_':’_T .
] T

This signal 1s on durning normal operation, and goes off at emergency stop
When this input goes off, an emergency stop alarm occurs, output pins MC1 and MC 2 of
2TM are disconnected to shut down main power to the SERVOPACK
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6.5 SERVOPACK i/0

24V
+ - SERVOPACK (HR SERIES)
MOTIONPAGK-120 )
L MOTIONPAGK- 2CN-19
+0T AT peoeoen
I 1 H
0 O 1! : :
ZCN-10 bk *:K : POSITIVE DIRECTION
, L : OVERTRAVEL
———— 4
._.OT 4 7kn | it I
—'{ '—1—- 1
2CN-8 i qq:l: ; NEGATIVE DIRECTION
! : OVERTRAVEL
1 L -+
J' o i
L J 3 1
) 2CN-17 % *:K | HOME POSITIONING
- : DECELERATION LIMIT
R
! Nt
1
’T ___________ J
! ABSOLUTE ENCODER
2TM-1 | BAT 3CN-12 | BAT
2TM 2 Ozar 3CN 13 QOpar

3

Fig 64 Connection of IO Signals with 2CN and External Signal Processing
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6.5 SERVOPACK (Cont'd)

Table 63 Input Signals

Signal No QOuthne

+ OT 10 Positive Overlravel For inear drive, connect lmit switch signals to each pin
These signals are on dunng normai opertion

-0T 9 Negative Overtravel Set signals so that they go off when the imit switch is actwated

BAT 6 Batlery Backup"— | This s power inpul for the position data backup for the abso
lute encoder (MOTIONPACK batiery rated voltage 3 6 V)

Ogat 7 Battery Commeon This 1s'the commen for the above power supply

DE 17 Home Positioning

Daceleration LS

This 1s the deceleration imit switch input for home positioning

Nhote  Select a signal wire for battery backup so as to reduce voltage drop 10 a minimum level

Table 6 4 OQutput Signals

Signal

No

Outhne

11

Servo Alarm

Turns off the transistors in the SERVOPACK when an alarm oc-
curs In the SERVOPACK or the walchdog timer expires
Transistors are turned on during normal operation

A
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7. COMPONENT ARRANGEMENT CONCEPT

7.1 MODULE SPECIFICATIONS
7.1.1 Motion Module
(1) Type Designation

JEFMC -c03[1 |-[01]-[ | .-

MOTIONPACK'SE:HIESJ LDESIGN REVISION ORDER .

MODULE MODEL
co30
For MOTIONPACK-120 =

MQODULE SPECIFICATION
1 Standard

(2) Dimensions in ram (inch)

145(571)

17016 6%

B
w0985 25 951374 25 &
3=
5102 020 8 wses| B 5 . FOR BASE MOUNT
g | wi L
O O o8
= =
O

T Cr—
Il

[I H 95374 | 4045 TAPPED HOLES

|
= 2 I A=
i T
il DI J
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(3) General Specifications

Table 71 General Specifications

ltems

Specifications

Power Supply

Single-phase 85 to 264 VAC (100V/200V class continuous input)

Consumed Power

100V, 09A or less
200 V, 0 45A or less

Inrush Current

30A, 15ms or less

Holding Time

10 ms

Ambient Temperature

0 to +55°C (excluding peripheral devices)

Storage Temperature

—20°C to +85°C (excluding Iithium battery)

Hurmidity

30% to 85% relative (non-condensing)

Vibration-Resistance

in compliance with JIS* C0911 1G max (excluding peripheral devices)

Shock-Resistance

In compliance with JIS* C0912 10G max (excluding peripheral devices)

Environmental
Condition

Free from explosive, inflammable, corrosive gases

Grounding

Grounding resistance 100 @ or less

Dielectric Strength

1500 VAC for 1 minute

Insulation Resistance

10 Mi2 or more at 500 VDC (between FG and OV)

Noise Immunity

1500 Vp-p pulse width 1 gs (by a noise simulator)

Approx Weight

3 kg

* Japanese Industrial Standard
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(4) Connection

(a) Connector

- [

. _ Table 72 Connector Type

- Attach ts -
Connector Connector men Remarks

Name Type Receptacle Type Case Type

1CN MR-50RMA MR-50F MR-50L Honda Tsushin Co , Ltd
2 CN MR-50RFA MR 50M MR 50L Honda Tsushin Co  Ltd
3CN MR-20RMA MR 20F MR-20L Honda Tsushin Co, Lid
4 CN MR-16RMA " MRB-16F MR 186L Honda Tsushin Co, Lid
5 CN MR-25RMA MR 25F "MR25L | Honda Tsushin Co Ltd

N FRC2-C20 |. L Atlached to FA bus

6C LI2-0S - B cable

7 CN MR-20RFA MR 20M MR 20L Honda Tsushin Co  Lid
8 CN MR-8RMA | MR 8F MR 8L Henda Tsushin Co  Lid
9 CN MR-50RMA MR-50F MR-50L Honda Tsushin Co, Lid
10 CN MR-50RFA MR 50M . MR 20L Honda Tsushin Co, Ltd

(b) FA bus Cable ‘

 Type JEFMC-W500, FA bus cable for 3 axes (with terminator board)x 1
« 4-stands for mounting terminator board - -
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() FA bus conversion module

When several SERVOPACKS of rack-mounted type (type HR-AAB) and base-mounted
type (type HR-AB) are used together, an FA bus conversion module 1s needed to con-
vert connectors between types HR-AAB and HR-AB

(1) Model JEFMC-Z030
(2) External dimensions 1n mm

‘T

L
]
= ® ®J—\
H|m. =
= o N
z
) =

I ' 23
] §o
| N g
[ »3
! 45
1 ]
: iz
= = = - 5> =
j g 2 r’ Ed g
[ x| o — o 2 ®
[ el 3 — z bt
: o~ & LA k =~
| = ~
| CN2 ® @]
I o = —
b I
J —
| Ro L>J N2
g
58
28]
.22
A=}
=
o
V&
!

‘ 55
20 10 0 APPROX 75 {2 85 80 (315}
079
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7.1.2 CRT Control Station N .
(1) Type JEFMC-HO13 -

* i - v

(2) Dimenstons i mm (inch)

+

+

DC
|~ POWER SUPPLY .

186X71 HOLE

2-20P CONNECTORS -T—- -

= MRP-20FC1,
/ 165 (65) ’I 160 (63) | 16565} |

2 CASES MR-20L
8-M3 TAPPED HOLES

220 (7 87)

N
ok L]
it

It

~ % i ] 8-4 {0 16) MTG HOLES
¥ = 1
T T F 3 -
GROUND / @@él@ bfbeile) £ : .
TERMINAL FIFEE ) - : :
(M4 DIA SCREW) ) 3| ™ : .
ARnOEEE T = H
PGB [ 2|8
[*] I ﬂ ll -~
wlv]iw] (-]

[8)(9]
(s6]
(23]
rim
et

L
R
X

MilN
[s|T
+

5 2]

165 (65)\ [

165 (6 5} 160 (63) I 5 (02)
500 (197)
FLAT KEYBOARD
Fig 71 CRT Control Station

(3) General Speafications

Table 73 General Specnflc—atlons of CRT Control Station

190 (7 48)

ltems Specifications
Powre Supply 85 to 120 VDC, 50/60 Hz
Consumed Current 05 A
Holding Time 10 ms

Ambient Temperature

0 to +55°C {excluding peripheral devices)

Storage Temperature

—20°C to +85°C (exctuding Iithium battery)

Humdity

30% to 85% relative (non-condensing)

Vibration-Resistance

In compliance with JIS* C 0911 1G max (excluding peripheral devices)

Shock-Resistance

In compliance with JIS* C 0912 10G max (excluding penpheral devices)

Envircnmental Condition

Free from explosive, Inflammable, corrosive gases

Grounding

Grounding resistance 100 Q or less

Delectric Strength

1500 VAC for 1 minute

Insulation Resistance

10 M2 or more at 500 VDC

Noise Immunity

1500 Vp-p, pulse width 1 gs (by a noise simulator)

CRT

9", 32 characters x 16 lines

Keyboard

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

Communication Port

RS422 port x 2

Approx Weight

6 kg

*+ Japanese Industrial Standard

-220-



7.1.3 Servo Drives
(1) Type Designation

(a) Servomotor

US AR

AC SECRVOMOTOR ——

SERIES

« AM M Senes
« AF F Seres
+ AS S Senes
* AR R Senes

=1

[=]
L’y

-

ENCLOSURE

+ Totally-enclosed, Seif-cooled Type

+ K TJotally-enclosed, Externally
Fan-cooled Type

MAGNET TYPE

* D Ferrite
« M Rare Earth

MOTOR OUTPUT

DESIGN REVISION ORDER
(A,B,C F M)

(b) SERVOPACK

CACR-HRO

AC SERVOPACK SERIES
CONTROL TYPE

Multi-function
Positioning Control

MOTOR OUTPUT
A5 50W, 01 100W, 02 200W
03 300w, 05 500W
10 10kW 15 1 5kW

APPLICATION
A For MOTIONPACK

STRUCTURE

A Rack-mounted
B Base-mounted

-
I

| |
L

TOPPOS!TE DRIVE END
SPECIFICATION

« Blank Standard
« B Wtih Holding Brake

— DRIVE END SPECIFICATION
» O Without Keyway when
Opp Drive End Speciffication
1s Provided
* K With Keyway
+ S With OIl Seal
+ T Wtih Keyway & Qil Seal

SHAFT TYPE

« 1 Taper
* 2 Straight

WITH ABSOULUTE ENCODER

{Provided at single-Phase)
1 100V
2 200V

SINGLE-PHASE POWER

DESIGN REVISION ORDER

— 1



(2) Dimensions in mm (inch)

(2) CACR-HRA5 to 05AAB

CIRCUIT FLAT CABLE
PROTECTOR CONNECTOR,
4-6 (024} DIA FRC2 (20P)
MTG HOLES !r
ALARM
DISPLAY
jani
o
=
A -
=l B
“le
22
T.:;:“ &)
2
U3
]

&
MTG PITCH

1251 | 75 295N o py SCREW
(049} _100(334) | TERMINALS
Drlllu:ng Plin . g
-Lﬂ-, == =
H P
L= _J 2[5
T gle
ol ™
——] _L
DI
4-M4 T,

(b) CACR-HR10 to 15AAB
CIRCUIT
PROTECTOR  FLAT CABLE
4-8 (024) DIA CONNECTOR,
MTG HOLES FRCZ (20P)
. A
ALARM F--¥===3ri=sex -
DISPLAY} | rprit
i @
Y ! ol
! =
; &l -
=
1 o %=
F =2
2 g
’5 ~
™
£
1 [Tl
' Xt
O
TSy WL S
©
MTG PITCH
175 106 (3 94) 10-M4 SCREW
©ey 15G3 TERMINALS
Drithng Plan w §
% “——_L; =
- [N
=
Zm@ B
__—::_\J g%p—c’ g
\—/| Z oyl w
k.lmN gl
PEA T
_ =1=]
=
w
/ 160 (3.94) =

4-M4 TAPPED HOLES

[

~

N

P —m (T e | EE -\
.
—

[
X

G0 000 o
. [0 00 O e

T
i
i

220 (8 66)

O

16

| 008

NAMEPLATE
250 (9 84}

177

APPED HOLES

Attachments

2CN connector for cable  *
Case MR 20L

Receptacle MR 20M (Made by Honda Tsushin Co )

3CN connector for cable
Case MR-20L

Receptacle MR 20F (Made by Honda Tsushin Co)

REGENERATIVE
RESISTOR

220 (B ab)

NAMEPLATE

250 (3 84)
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Attachments

2CN connector for cable
Case MR-20L
Receptacle MR-20M (Made by Honda Tsushin Co}

3CN conneclor for cable
Case MR 20L
Receptacie MRB-20F (Made by Honda Tsushin Co)




(¢) CACR-HRO3AB to 15AB (d) CACR-HR20AB, 30AB

110 BOARD * \f0 BOARD

27028 R HADA 271028 CROOAR 28 &
DI MIG HOLES CACR HRDOAR DIA MG HOLES Cace HROOA FAN 0w ©
N A =2 |
X 1+ ./-—H-—-j*'_nu _ +— B -1 18
— " - .- 1063
=) +
+ 214
I [ 084
. — @ REGENERATIVE
a8 5 2 5 | Reasion
™ L= w©
g =|3 & = /j
3 F & o | & =
| 3o gls A
H | = |~
] (=13 rl=
o = ™
ol = T
CIRCUIT 5 CIRCUIT
BRAKER l + BRAKER =4 + ~
EXTERNAL N g| oxeRna = - | 8
TERMINAL 10P S| TERMNAL 0P . =
i ScRew . & + o| w8 SCREW . Wt ©
GROUND =y GROUND o g
TERMINAL + = TERMINAL 11
M4 TAPPED 21— (M4 TAPPED i gl B
[HOLES ] 1= I = [HOLES =
[ 70w RE 7 NES
= =1 951032 475 10 28} =
WG I 100 1354 s ATCH 100 13941 12| | 505
1167 -
150 5 91t i 220 (8 681 150 45 §%) 047 193
1355 113 98) AT OPEN)
MAX 160 16 30 MAX_ 160 (6 30] 220 18 651
1435 117 13} Al GPEN)
al
(¢) CACR-HR44AB
271028 1) BOARD 78 -t
DIA MG HOLES CACR HROIDAB FAN 0 90)
| B -
~{o “ |G .
{y Se———re L fe
+ . 16
63)
T o)
I- + D214
s 21 reseNiAATVE .
a 2| RGiSTOR
o .
S 2| -
2= - ,
Ak
a [l
CIRCUN 2
BRAKER +
EXTERNAL Z
TERMINAL 10P . s
{M4 SCREW} . L -
GROUND B S
TERMINAL + -1
M4 TAPPED 215
HOLES i
] 7 &
o g
u1G._PICH 100 3 8ey = 12 505
15015 911 047y 19
WAX 150 16 30) 220 8 66}

1435 117 13y AT OPEN)
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(3) SERVOPACK Spealfications
Table 74 Rack-mounted Type SERVOPACK (200VAC)

M Senies, F Series, G Series, D Series and,S Series

Configuration, Main Circuit Voltage Rack-mounted Type, Single-phase 200VAC Rack-mounted Type, 3-phase 200VAG
Type CACR-HR ASAAB12 | 01AAB12 | 02AAB12 03AAB12 05AAB12 10AAB 15AAB
Type USAMED- — . - — 038LI1 - 06B[11 | 09BOIt [ 12BOIT
Apphcable kW 03 a6 09 12
Y Sz:)vomotor Output HWe| — - 04 - 08 12 16
2 Speed rimin — — — Rating 1000Max 2000 — Rating 1000/Max 2000
% |Continuous Qutput Current Arms | — — — 30 — 58 76 117
= Max QOutput Current Arms — — - 73 — 139 166 280
Allowable kgem?| _ B 675 | t215 | 1835 | 334
Ju (=GD¥4) Ibinsg?x10-3 60 1075 1625 256
Type USAFED- — — — 02C01 [ 03C01 | 05CN 0acl 13C0O2
Applicable |y o ¢ kwl _ _ 015 | 03 | 045 085 13
o | Servomotor HP 2 04 06 -11 17
% ' | Speed rirmin — — — Raling 1500/Max 2000 Rating 1500/Max 2000
o | Continuous Quiput Current Arms| — - — 30 30 38 62 97
Max Output Current Arms — — — B5S 85 110 170 276
Allowable kgem?| | _ 65 10 675 1215 1835
Ju (=GDY4) bing®x10°3 575 2] 60 1075 162 5
-7 Type USAGED- ~ — — — 02AL11 | 03A01 | 05AC11 038ALI1 13A02
Applicable Output kW _ _ _ 015 03 045 085 13
» | Servomotor HP 02 04 06 11 17
% Speed rimin — — — Rating 1500/Max 2000 Rating 1500/Max 2000
g Continuous Output Current Arms | — — — 30 30 38 76 17
Max Qutput Current Arms — — — 85 85 110 170 280
Allowable kg cm? B B - 65 10 675 1215 1835
JL (=GDi4) Ibins?x 1073 575 9 60 107 5 1625
Type USADED- — — — — O5E} — 10EO
Apphlicable | Output I’(_{V: — — — — 00 657 - - |, 11 304
@ Servomotor Rang 2000 Ratng 2000
é Speed rimmn —_ — — — Max 2500 — Max 2500
o | Continuous QOutput Current Arms — — — - 35 — 79
Max Output Current Arms — — — — 106 - 252
Allowable kgem? | _ _ _ 105 160
Ju (= GD4) Ibms?x10-? 91 143
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Table 74 Rack-mounted Type SERVOPACK (200VAC) (Cont’d)

Configuration, Main Circurt Voliage Rack-mounted Type, Single-phase 200VAC Rack mountad Type 3-phase 200VAC
Type CACR-HR ASAAB12 | 01AAB12 | 02AAB12 03AAB12 (05AAB12 10AAB 15AAB
Type USASEM- - — 02Aa02 03AD2 05A012 osAaO2 15A002
Applicable Output kw o _ 01564 0308 0 462 0771 154
2 Servomotor HP 02 04 06 10 21
5 Speed t/min —_ — Rating 3000/Max 4000 Rating 3000/Max 4000
g Continuous Output Current Arms|  — — 21 30 42 53 104
Max Qutput Current Arms — — 60 85 110 156 280
Allowable kg cm? 0865 255 375 14 25 165
Ju (=GDY4) ozing2x10-3| - 055 225 335 12 65 144
Type USAREM- ASCS | 01CS | 02CS 03CS 05CS 07Cs —
Applicable Output kW[ 50 100 200 300 500 700 _
@ Servomotor HP| 007 013 027 040 067 094
5 Speed rimin Rating 3000/Max 4500 Rating 3000/Max 4500 —
2 Continuous Qutput Current Arms| 071 10 20 27 36 57 —
Max Output Current Amms| 21 28 57 78 106 16 3 —
Allowable kgem?| 0775 128 5075 765 272 372 -
Ju (=GDg4) Ibins?x10-%| 108 178 718 109 386 528
Type USAPEM- — 01CW | 02CwW 03CW 05CW 07CW —
Applicable Output kW _ 100 200 300 500 700 .
o | Servomotor HP 013 027 040 067 094
% Speed rimin — Rating 3000/Max 4500 Rating 3000/Max 4500 —
@ | Continuous Output Current Arms — 10 20 27 36 57 —
& Max Output Current Arms — 28 57 78 106 16 3 —
Allowable kg cm? _ 195 32 49 239 3285 .
Ji (=GDi4) ozins?x10-3 2775 | 4515 695 339 4865

Table 75 Rack-mounted Type SERVOPACK (Single-phase 100VAC)

Configuration, Main Circuit Voltage

Rack-mounted Type, Single-phase 100VAC

Type CACR-HR ASAAB11 C1AAB11 02AAB11 03AAB11 05AAB11
Type USAREM- A5DS 01DS 0208 03Ds 0508
Applicable Output kW 50 100 200 300 500
@ Servomator HP 007 013 027 040 087
2 Speed rimin Rating 3000/Max 4000
) Continuous Qutput Current Arms 12 17 29 36 55
T 'Max Output Current Arms 36 50 85 106 163
Allowable kg cm? 0775 125 5075 765 272
Ju (GDZ4) ozing?x 1073 108 178 718 109 386
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Table 76 Base-mounted Type SERVOPACK (3-phase 200VAC)

Configuration, Main Circuit Voltage - Base-mounted Type, 3-phase 200VAC
Type CACR-HR 03AB | 05AB 10A8 15AB | 20AB | 30AB | 44AB | 60AB
Type USAMED- 03BO1 — 06BO1 | 09BO2 | 12BO2 | 20B012 | 30B2 | 44A02 |USAMKDE0ET2
" | Applcable Output kwi{ 03 _ 06 co 12 20 30 44 ~| 60
« | Servomator HP| 04 08 12 16 27 41 59 - g2
% Speed r/min | Rating 1000/Max 2000 — Rating 1000/Max 2000 Rating 1000/Max 1500
@ | Continuous Output Current Arms | 30 — 58 76 117 188 260 330 450
= Max Qutput Current Arms 73 — 139 166 280 420 565 700 806
Allowable kgcm?f 675 _ 1215 | 1835 334 550 715 1200 1200
Ju (=GD4) bins?x10-3 60 -1075 | 1625 296 486+ | 6335 1063 1063
Type USAFED- 02C0O1 | 03CO1 | 05CO1 | 09CH1 | 13C02 | 20C02 | 30C02 | 44C0H2 —
Applicable Output kW] 015 03 045 085 13 18 29 44 _
o | Servomotor HP| 02 04 06 11 17 24 39 59~
g Speed r/min Rating 1500/Max 2500
2 Continuous Output Current Arms 30 30 38 62 97 150 200 330 —
Max Output Current Arms| 85 85 110 170 276 420 565 770 —
Allowable kgcem?] 65 10 675 12156 | 1835 290 550 715 B
Ju (= GDg/4) lbing?x10°3] 575 9 60 1075 | 1625 256 486 6335
Type USAGED- 0za01 | 03AO1 | 05A01 | 0SAL1 | 13A012 | 20A032 | 30A012 | 44A032 —
Applicable Output kw| 015 03 045 085 13 18 29 44 B
« | Servomotor HP| 02 04 06 12 18 24 39 59
= Speed e/min : - Ratng 1500/Max 3000 ”
g Continuous Qutput Current Arms 30 30 38 76 117 190 260 330 —
Max Output Current Arms| 85 85 110 170 280 420 565 700 —
Allowable kgcm?f 65 10 675 1215 | 1835 220 550 715 _
Ju (=GDZ24) * bing?x10-%| 575 9 60 1075 | 1825 256 486 6335
Type USADED- — 05EC] — 10EO | 150 | 22EQ | 37EO —
romcane [ouou 8 el slazlal-
a Servomotor ——
L% Speed ] rimin | Max 2500 — Ratln_g 2000/Max 2500 —
a | Continuous Output Current Arms — 35 — 79 126 166 233 —
Max Qutput Current Arms — 106 — 252 407 540 770 —
Allowable kg cm? o 105 _ 160 310 415 740 _
Ju (=GD¥4) b ins2x 1072 N 143 2745 | 3675 | &85
Type USASEM- 02A02 | 03A02 | 05A02 | 0BAL2 | 15A02 — 30a012 — —
R T F A A A
# | Servomotor =
& Speed rimin Ratng 3000/Max 4000 o - Zf:x“igm - _
@ T Continuous Output Current Arms| 21 30 42 53 104 — 199 — P
Max QOutput Current Amms|{ 60 85 110 156 180 — |.565 — —
Allowable kgem?| 085 255 375 | 1az2s 1865 _ 287 .
Ju (GDZ4) ozins?x107?| 055 225 335 12 85 14 4 26 45 -
Note The combimaton of the SERVOMOTOR and encoder 1s as follows
Delect:rt:gg Incremental Encader Absolute Encoder
Servomotor Sht 2048 2500 8192 1024 8102
M Series O — & O O
F Senies QO - (@) & ©
G Seras O — © O (]
D Series @ — O © O
S Series © O - O )]
R Series — © © Standard
P Senes - © C  Sub Standard




7.2 INSTALLING MODULE
7.2.1 Ambient Conditions

The cabinet for the controller unit, AC Servo Drive, and the Control Stations should
be designed and manufactured by the load machine manufacturer The cabmet must
be installed at a location where the ambient conditions listed in Table 7 7 are satisfied

Also refer to Pars 7 2 2, “‘Structural Design of Cabinet”” and 7 2 3, ‘“Thermal
Design of Cabinet” to meet the conditions

Table 77
item " Requirements
0°C to +45°C
Ambient Temperatures [Difference between temperalures in and outside the panel must be
During Operation | within 10°C, and the panel inside temperature must be +55°C or

During Storage and Transport below ]
: -20 °C to +60°C

Humidity 10% to 90% RH (non-condensing )
Vibration 05 G or less during operation
Atmosphere Avod locations where excessive dust, iron powder, organic sprays

ar corrosive gases are present

™
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7.2.2 Structural Design of Cabinet

Take the following into consideration to design the cabinet for the motion module and
other units

. A

(1) They must have an enclosed {rame I / ear
(1) Enclosed panel - A/ o EXCHANGER

Insulate the nside of the “panel from the -™ 0" | :

atmosphere (Fill gaps with packing ) g ' ‘

For cooling, dissipate heat from the fin 2" uNiT
box and heat exchanger Enclossure prevents
entry of dust, iron powder, or ol mist | o —
- AR m{,‘V {
o7 . FILTER X Y packinG

Fig 72 Enclosed Panel

(2) Dust-proof panel

If there 1s httle o1l mist and turnings, a ventilated cabinet can be used, provided
that the following are taken into consideration

(a) Jownts in the cabinet must be filled with packing
(b) An arr filter must be used 1n the air inlet

(c) The urnut must not be exposed to direct blowing from the fan Direct biowing
may deposit o1l mist or dust on the unit and cause malfunctioning

(d) The air outlet must be positioned so as to prevent entry of dust and o1l mist

b
R
/

J L FILTER

Fig 73 Dust-proof Panel
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(2) Lead-in from Outside

Securely seal the cable entrances and doors Signals are transferred between the panel
and the load machine through cable entrances Cable entrances tend to loosen and al-
low entry of dust and turmings Be sure to seal the gaps

H

S0 LEADIN THE CABLES

CABLE

PACKING

SIGNAL TRANSFER VIA CONNECTORS

PACKING

(3) CRT Display Jitter

Care must be taken because extra high voltage 1s applied to the CRT unit and 1t collects
dust frorn the atmosphere For installation enclosure for the CRT umt, observe the fol-
lowing

(a) CRT display jitter caused by magnetism

Display on the CRT may ptter because of ambient magnetism The CRT unit must
be placed at a distance of 300 mm from any source of magnetism (for instance,
transformers, reactors, fans, electromagnetic switches, solenord relays, and AC
power cables) This figure 1s only an approximate standard More distance may
be required Check magnetic influence before laying out the epulpment

(b) Units on the surface of the cabinet such as the CRT unut have dust-proof fronts

Avoid locations where cutting o1l splashes on the units Securely seal the joint
and protect the surface of the unit with an acrylic cover

DUST-PROOF AGRYLIC COVER
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7.2.2 Structural Design of Cabinet (Cont’d)

(4) Temperature 1n the cabinet must not exceed 10°C above ambient temperature
‘For thermal design of the cabinet, see Par 7 2 3

(5) For enclosed type cabinet, move air with a fan to 1mprov€ cooling efficiency
in the cabimet and to prevent local temperature rise  Air flow rate over the PC boards
In the umts must be 0 6 m/s or more The PC boards must not be exposed to direct
blowing from the fan '

AIR DUCT

_/ ‘[fé@

%l }
4 DIRECT FAN BLOWING

e r v

(8) Good ) {b} Bad

.

Leave a clearance of 50 mim over and a 100 mun under the unut for ventilation

(6) Leave clearances of 100 mm or gt;éater between a cabinet wall and parts for venti-
lation . , .
b

HIGH
TEMP Place units that emit a large amount of heat at

‘K ¥ upper positions

\_ 4 |
N :

100 mm OR MORE

S , At lay-éut, ease of mamntenance such as part
change and nspection of units and ducts
- must be taken into consideration
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(7) Laying out Motion Module and SERVOPACK

Connect the motion module and SERVOPACK with the attached cable This requires
the motion module be placed left of the SERVOPACKs in a row

MOTION MODULE  SERVOPACK  SERVOPACK  SERVOPACK
X AXS Y-AXIS Z-AXIS

] — | |

(8) Notes on Installing Motion Module

Observe the following to install the motion module
(a) The unit must be placed in the direction-shown in Fig 7 4

FRONT

Fig 74 Unit Installation

(b) Be sure that air flows at 0 6 m/s or faster 1n the umit The control unmit must
not be exposed to direct blowmng from the fan

(9) Fornstallation of feed servo unit and the spindle drive unit, refer to the individual
operation manuals

(10) Umits must be placed at a distance of 100 mm from cables and parts bearing 90
VDC or greater voltage and cables and parts of AC power supply Also observe
the following

(a) Separate the AC and DC cables ;
(b) Separate the primary and secondary transformers and line filters

(11) Install the unats so that inspection, removal, and nstallation for maintenance can
be performed easily
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7.2.3 Thermal Design of Cabinet . - ‘
The cabinet for the motion module and other units must be enclosed and the internal
temperature must not exceed 10°C above the ambient temperature .

This may require a heat exchanger in the cabinet, depending on the heat emis-
sion from the components

_ Calculate the capacity of the heat exchangér as follows Factors

AT Temperature rise in the cabinet (°C)
Pu Total heat emission from the electric parts (W)
K Thermal transmission factor [(W/(m?+°C)]
use 6 W/(m?+°C) for K when a fan 1s used
A Cabinet effective radiation area (m?) '
gh Required heat exchange rate of the heat exchanger

(1) Calculate Pv, the total heat enussion of electric parts
Pv = I (heat enussion of individual units) -
(2) Calculate A, the effective radiation area ' '

A = 4 x [W (width) x H (height)} + 2{W (widih) x D (depth)}
+ 2{D (depth) x H (height)}

Surfaces not exposed to the atmosphere are regarded as neffective

; \\\\\ Ineffective area
i N

N NN Bottom area is regarded as neffec-

\\ \ tive 1f clearance between the unit

2NN

and the floor 15 50 mm or less

1

(3) Caleulate Pv’, the permissible heat pimssmn for suppressfmg the internal tempera-
ture rise A T to 10°C or less

Pv' = K-A*AT
| L—10°C
6W/(m?-°C)
(4) No heat exchangers required 1f (total"heat emission Pv) £ (permissible heat emis-
sion Pv’) ‘

4

(5) If (total heat erission Pv) > (permussible heat emlssmri’PV’),’a heat exchanger having
the following heat‘exchange factor (capacity) must be mstalléd

gh = (PV - Pv") AT+ . (W/°C)
10°C
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7.3 INTERFACES BETWEEN UNITS

7.3.1 MOTIONPACK-120 System Connections

.

200/220V AC
50/60 Hz

d)) MCCB

NOISE FILTER MC2

AC SERVO (X-AXIS)

——————— ey

r
! [————mOWER ON CIRCUIT}

il J
——MC1

‘o
\J/ZDDHOOV

CONTROL
_ :g r SIATICN  cNe

JEFMC- CNB
HO13

RR232C

' *  PERSONAL
COMPUTER
(PCY8LV)

. i

LOAD
MACHINE
/70

IN

112 POINTS
ouT

80 POINTS

l_—

|_' b |
| HanpLp d

l |
| I |

(PREPARED BY THE USER}

BAT
OBat

MOTION
MODULE 1
JEFMC-C031

7CN [

AC 5ERVC MOTOR

Fig 75 MOTIOCNPACK-120 System Connections
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PG
t——Q _O— OVERTRAVEL F
—— _O— OVERTRAVEL R
-—H— DECELERATION LS (DEC)
Y-AXIS
"""""" 3 Notes
v 1 Connectors for each module
[ {sclder type) are provided with
SAME ASY | the module as standard Cables
(x_ AXIS i {except J50 )should be prepared
! by the user
i 2 The following symbols are used
i MR connector  »
----------- . Connector with 20 pins for
flar cable
Z-AXIS O Cable name
T 0 Scren pin
i3 For the number of pins of the MR
T H connectors see Table 7 7
} /SAME A&y | 4 Foranincremental system BAT
! (X'xis i and OBAT need not be conmected
. ; i
1
Suam—!| |
H
| T a4 -
. INVERTER
- (5 AXIS)




7.3.2 Power Supply SRS LT .
(1) Input Power Supply oo . R

MOTIONPACK-120 has a built in power supply for the controller Connected to power
supply of 100-200 VAC via the AC power supply pin, MOTIONPACK-120 becomes oper-
ational immedately

(2) Power-on sequence

The sequence must be designed so that the /O power supply (24 VDC) and the Control
Station power supply.(lOO VAC) go on at the same tiume after the AC power supply
18 turned on

The motion module supports a built-in power-on sequence for the main circuit
of the servo power supply Therefore, servo power 1s turned on in the next sequence
by connecting magnetic contactor MCZ between terminals MC1 and MC2

(1) Turn on the AC power supply, /O power supply, and CRT power supply simul-
taneously by turning on MC1 .

(2) Execute system initializatiorn (for about five seconds)

(3 Excite MC2 and turn on servo power supply

Depending on the timing of power off, state of the controller may be unstable for
a while and an instantaneous abnormal output may occur If this causes a problem
design a sequence that turns off 'the 1/0- related power supply before the control
power supply

(3) Power-on Circuit

See F1g 7 b for an exampel of connection of the power-on circucit Specifications of
connection pins of the motion module are as follows

(a) MC1 and MC2
« Equipment to be connected Magnetic contactor (surge suppress or provided)
«. Maximum 1nput voltage 30 VDC or 250 VAC
« Maximoum Input current 5 A

(b) ESP! and ESP2
» Equipment to be connected Switch (B-contact)
-« Qutput voltage +24 V

-



(4) 1/0 Signal Power Supply

-

For [/O signals, 24 VDC power supply 1s required This power supply 15 not provided
with the MOTIONPACK-120 Prepare the following power supplles or equ1valents
Table 7 8 provides the requlred specifiications

Insulation '

Table 78 Power Supply Specifications

Item

Spemficahon

) Input Voltage

100/110 VAC, 50/60 Hz, " i ;

Rated Voltage

ar 200/220 VAC, 50/60 Hz

Rated Current

2A (3-axis system)

Output' Constancy

+10% or less

Ripple Noise

300 m Vpp or less

Leak Current

05 mA or less

Overcurrent Protaction

Provided ,

Operating Temperature

0°C to +55°C

i Storage Temperatur

—20°C'10 £85 °C

Ambient Humidity - 30% to 90% RH (non-condensing)

Input — ~ Frame Withstand valtage 1500VAC, 1 minute

Insulation resistance 100 MQ or greater
at 500 VDC

Input «— Qutput

Insulation

Output —— Frame

[Recommended Power ‘Supplies]

(1) 100 VAC Input
Type BY242R5 '
Manufactured by Shin Dengen Industry, Co |, Ltd
Input 85-115 VAC, 47-440 Hz
Qutput 24V, 25 A f

(2) 200 VAC Input !
Type EV242R1
Manufactured by Shin Dengen Industry, Co Ltd
Input 170-264 VAC, 47-63 Hz
Output 24V, 21A '
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7.3.3 Input/Output at Machine Side
(1) Rules for Input Slgnals

Input 51gnals referred to herein are those sent from the machine 51de 1o
MOTIONPACK-120 For connection, 0V common method (True-Low method) shown

in Fig 7 6 1s apphed i -
Effective condition of the input voltage 1s as follows °

(a) ON or OFF mput signals with a duration longer than 50 ms are effective

L | ——__

vy

50 ms Ot MQRE 30 ms OR MORE I
r T i

Fig 76

ot =

(b) Input contact capacity should be about 5 mA with a rated voltage of 24 VDC
Chattering time of the contact should be less than 5 ms

[

MACHINE SIDE T MOTIONPACK-120
= - I _i 47k0 :
{FOR CONTACT) ---—ut-o [=2 )
——d

|
_,J.r
|

+24V
I"— 4 7k
(FOR OPEN )
COLLECTOR . -
¢ Ny
2|
4 )?r OV
L ,l_ 24V +24V .
£ «
{1 1 .
OV +24V | |
Fig 77
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(2) Rules for Output Signals

Signals sent from MOTIONPACK-120 to machine side must have the output capacity
and protective measures as explamed below

(a) Output capacity 1s less than 24 VDC and 80 mA o
(b) Non-contact output
(¢) The following measures are necessary to protect non-contact output

« When connecting an inductive load such as a relay coil, be sure to connect a spark
suppressor 1n parallel to the load at a distance of 20 cm from the load

» The spark suppressor must be connected with correct polanty Otherwise,
non-contact output circuit of MOTIONPACK-120 might be destroyed

MOTIONPACK-120 MACHINE SIDE _
+24V

’l‘"u'"l
’

SURGE SUPPRESSOR
Example 182462 (V 5,,=220V ~,=100mA})
7 20 3k
| ! Ie)
| | z4v
- i N * . §

Fig 78

» In the case of lamp load, connect a preheating resistor so as to use the lamp be-
low the rated capacity including rush current

= a
MOTIONPACK-120 MACHINE SIDE 424V
- - LAMP -

_ 24
- 021w03) %!

Oy | Rated cusrent of lamp

I
1

Fig 79

« Reduce the current through the lamp to 20 to 30% of the rating of the lamp by
connecting the preheating resistor

1
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7.3.4 Connection between CRT Control Station and Motion-Module -

Signals related to the CRT control station raust be connected to 3 GN-connector'of the
motion module For RS-422. the maxmum cable wiring distance 1s 15 m Shielded twist-
ed pair cables should be used . . .

— - - * pot

¥

CAT CONTROL STATION  STANDARD CABLL @ MOTION MODULE
TYPE JEFMC HO13 TYPE JEFMC WOIL] TYPE JEFMC €030 )
| —WIRING DISTANGE i5m MAX, ——
PR E Y OV CNCI !% o uv! oV o LT £
. (V) CNC2 P oV (OV, -
N fm oo [ l ] t i
(RXTDY CNCS C N8 (XD
: (RX1D) CNC 15 . p] ! {TXD) ’ .
U A
“(TXip; CNCE ot NS (RXD
(TX1D1 CNC-14 2 1CN-15  (RXD)
i
T Do NI oy,
| - 1 | - -
Hi- ] =
P (+5V)
| 1
| N *‘ {RT>)
\ T NN (CTS)
P B (RTS) o
: ! N7 (TTw) -
1 ] -
N .~
(fL) CNCH B _LHINDLFG

FG ‘[ =

Fig 710 Connection between CRT Control Station and Motion Module

.

7.3.5 Connection between Personal Computer and CRT Control Station

i . P | i L L - o

1 1 !

CNB-11 (CTS)

PERSONAL
COMPUTER STANDARD
MODEL PGeacl  CABLE (32) CRT CONTROL STATION
(NEC) TY(I;E)JEFMC W020 TYPE JEFMC-H013
ket A thes .
[ -
7| ov v CNB-1 {0V 3 7
©v) ; v
; CNB-2 (V)
P, CNB-18 (DSR)  * °
. .l CNB-1 (0V) -
‘ ; E CNB-15 (RXD) '
! CNB-4 (+5v) + "
L E CNB-12 (DSR)
RTS)— ! CNB-10 (RTS)
(CTS)__5:] :
1
1
1
'
!
1
i
1
1
1

f ‘

CNB-16 (RTS)
CNB-17 (CTS)
0 T.CNB-E (TX2D} ‘ ) )
T . i c ' ! o TR U SRR T
(TXD)—2 ) CNB-g (RXE&D) D - o ;
(FG) 1 I CNB-20 (FG)
! Fig 711 Connection between Personal
L. __] L Computer and CRT Control Station
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7.3.6 Connection between Motion Module and SERVOPACK (HR SERIES)

/

To connect the motion module and the SERVOPACK, connect the exclusive FA bus
signal cable and the absolute encoder battery

(1) FA Bus Signal Cable

This signal has a terminator resistor board on the right end to connect 3-ax1s or 5-axis
SERVOPACKs with the MOTIONPACK If the number of axes to be used differs from
that on the cable, cut off the unnecessary part before use Fix the termmator resistor
board on the farthest right SERVOPACK using the provided nylon stud

Standard cable (J50) (JEFMC-W500 attached to motion module) can connect up
to three SERVOPACKs If fewer SERVOPACKS are to be used, cut off the unnecessary
part of the IA bus.signal cable before use

Note FRC connector pmn
numbers are darranged ds

follows
MOTION MODULE
JEFMC Co2 X-AXS SERVOPACK CACF-HRI IAA
STANDARD CABLE (4150}
JEFMC W500 raXS
Z-AXIS
| i ——|
6CN-1 |, | DATA | 1CN-1 |
6CN-20 [ | DATA |, | ICN-20 % 1| 20
6CN-2 T, 0,V | °T.I1CN-2
6CN-19 05V | T 1CN-19 T 2 19
6CN-3 CK [ ICN-3
6CN-18 °] CK ICN-18 3 | 18
6CN-4 T 0sV %:CN-:;
6CN-17 GV 1CN-17 ’ 4 | 17
6CN-5 '] SEL % 1CN-5 = | 16
SCN-16 °] SEL ‘I ICN-16
. ICN-6
6CN-6 |, 05V ;L 6 | 15
6CN-15 ], 0,V [ 1CR-15
BCN-7 T SVALM 1, ICN-7 2
6CN-10 CLKOFF '], 1ICN-10
6CN-11 05V [ 1CN-11 ps 3 13
SCN-14 | SKPON | 1CN-14 ,(, ;L
T L 1T [ 9 | 12
10111
FLAT CABLE (20-CORE) _—

Fig 712 Connection between Motion Module and SERVOPACK
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4

(2) Connectinig Absolute Encoder Battery

Connect the built-in battery of the’ motion module to the absolute-encoder via
the SERVOPACK . Foeoe g v

' oo f v
MOTION MODULE SERVOPACK

- - - * (N3
: R . ’ W1 —1. [ . oo i - Al
o . - ABSOLUTE ENCODER

¢3CN1(}_J_\“ Imﬁ\l

R
PINS
ITM-1 BAT = | 2CN 6 L3CN-12 [ BAT is
¢ . ? r —
2T™-2 _i QOnar i 2CN-7 3CN-13 J\ Qpar T B
- \g - Y
I [ b

N

_ I.:|g 713
7.43.? Connection bejweeh ﬁ?_l_btién Module and Spindle Drive

Connect the speed reference signal to connector 8CN of the motion module As D/A
output, * 10V (£5%)s output No power supply 1s necessary Cables must be shielded

AC VARIABLE SPEED
MOTION MODULE DRIVE - N -
JEFMC-C031 VS626MT I
- - —_—— - I — - ’ ) -
: D/A QUTPUT . )
10V N -
U Ik ) -
PR 2 e em S
| |, pAS 1 | ICN-31 &
- BCN-18 4md o R B
' w
v E ol 1ICN-4 [ "l — 3
| T 8CN-11 et — T -
— . S CT or
N v TTpe | toN-z ) WS -
;—T o=
n W=
- = ) -
- - - b .- .-

Fig 7 14 Connection between Motion Module and Spindle Drive

e

LI

e + . -
AL ST TR 'l 3 ¢ - I
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7.3.8 Connection between Manual Puise Generator and Motion Module

I1g 7 15 shows connection of the manual pulse generator and motion module For
the manual pulse generator which operates on 5 V, the power supply incorporated n
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 type PREH-2E5T/100M ranges from 5 VDC to 12 VDC

(1) 5V Manual Pulse Generator

WIRING DISTANCE 5mMAX I MOTION MODULE
!

I \L— | JEFMC-CO31
1 ' 7T |
(+Vuu) 1 ! . +5V 5CN 4 +5V
X AXIS : = (0 ‘
SIMULTANEOUS - i s SN (0sV)
L AXIS ONLY (A) 3 . XHA 5CN-10 (XHA)
! ! : . S5CN 11 (XBA)
! (B) 4 Lo XHB SCN-18 (XHB)
l ro . - 5CN-19 (XHRB)
N
' ! i
- ! '
| (
b ' '
1 ! i :
(+Vpp) 1 Lol +5V 5CN-5 {+5V)
ov) 2 I ov 5CN 2 (0sV)
Y AXIS T ~ YHA 5CN-12 (YHA}
b L SON-I5 T (VHA)
1 (B) 4 ! ‘ YHB - 5CN-20 {YHB)
. ’ ' i - & SCN-21 (YHB)
- ! 1
! ]
t I
—- P .
. H ;
(+Von) 1 | oo +5v 5CN-6 (+5V)
{ov) L oV [ 5CN-3 {(0.V)
Z-AXIS (A) 3 | i ZHA 5CN 14 {ZHA)
| [ BCN-15  (ZHA)
B) 4 ¢! ZHB 5CN-22 {ZHH)
; T & SCN 23 (ZHIB)
PREH 2BST/100M L -
{Made Yaskawa Control Co, Ltd) = # SCN-6 (FO) ﬁ
’ e
t S A ”8 ¥ — ]r! -
Notes

I Conrnect to the X axis termmal when manual handle (l axts) 15 used simultaneously The axis 15 changed
by axis change signals (HX HY HZ)

2 When manual handie (3 ax1s) 1s used simultaneously the axis change shignals HX HY and HZ must be turned
on See Par 6 2

3 To use 12 V power supply, connect external power supply 12 V and 0 V 10 pulse generator terminals 1
and 2, respectively

Fig 715 Connection between 5V Pulse Generator and
Motion Module (for 3 Axis)
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(2) 12V.Manual Pulse' Generator 2 -

L .

11 -

.

(AR

-

+12V. 1,

T

"' EXTERNAL POWER

PRI

SUPPLY .
—— WIRING DISTANCE 5mMAX | MOTION MODULE
| - JEFMC CO31
1 ,’“\
X-AXIS AL P LocN-a e
(SIMULTANEOUS fov) 2 e ov [ 5CN- 1 {0sV)
1 AXIS ONLY m (a) 3 : XHA [, 5CN-10 (XP'a)
| A SCN-11 {XHA)
. (B) 4 L XHB 5CN-18 (XHB)
v 5CN-19 (XHE)
| .
1 ]
- ' L
- - - m— b ovem ¢ -k - -
- e
. (+Voo) 1 I SCN- 5 (+5V)
- v 27T - N T SCN- 2 {0sV)
Y AXIS - < ) 3 T i YHA SCN 12 {YHA)
oo , 5(N-13 (YHA)
! (B) 4 L YHB 5CN 20 (VHB)
: i }‘ 5CN-21 (YHB)
- 1
N R
! 1
. | E |
1 1 -
{(+Vop} 1 ! . SCN-6 (+5V)
v}y 2 b ov 5CN- 3 (0.V)
Z AXIS X Ay 3 P ZHA T 5CN 14 (ZHA}
q j 5CN-15 (ZHA)
B) 4 o ZHR 5CN 22 (ZHB)
! ! 5CN-23 (ZHR)
MGX 10B [ |, 5CN-25 (FG)
(Made by SAMUTAKU) /T
. R I ] _
Naotes _

1 Gonnect to the X-axis termindl, when manual handle (1 axis) 15 used simultaneously The axis 1s changed
by axis change signals (HX HY HZ)

2 When manual handle (3 axis) s used simultaneously, the axis change signals HX HY, and HZ must be turned
on See Pr62 (1)

Fig 716 Connection between 12V Pulse Generator and
Motion Module (for 3 Axis) -
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(3) Example of Manual Pulse Generator ,

A manual pulse generator manufactured by YASKAWA Control Sales Co , Ltd 18 shown
in the following Any manufacturer’s product can be used provided that the specifica-
tions are satisfied

Table 7 9 gives the specifications Fig 7 17 shows an example A manual pulse
generator 1s used as the controller in the manual operation mode

+d

*

Table 7 9

Fig 717

- '

Manual Pulse Generator Specifications

Model

PREH-2E5T/100M1

Power Supply

4510132 VDC, 50 mA

Qutput Waveform and Type

Rectangular Voltage output, ogen colléctor

Output Level

1 power voltagé 1Vor greateri 0 05Vor below'

Tr Collector Current 20 mA
Output Impedance 2k
Pulse Duty 50+ 10% X .o
Output Phase Difference 25+10% oo {

Response Frequency 0 te 10 kHz ' '

Allowable Maximum Speed 500 r/min '
Starting Torque 150 to 600 g cm

Operating Ambient Temperature | 0°C to +60°C

Storage Ambient Temperature

-30°C to +70°C

Ambient Humidity

30% to 85% RH (non-condensing )

Withstand Vibration

. 2G 50Hz

Withstand Shock

30G/11ms

(R

Atmosphere

Must be free fram inflammable or COFrosive gases

Dimensions

77 mm (dia ) x 117 mm (D)

Approx Weight

540 g
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Manual Pulse Generator
Module PREH-2E5T/A100-M 5oL

i b NP FOR
SEE NOTE 1 295 65 _ RATINGS
X G
o3 I i _ 1 -
| ?‘ “ / R
. w | = 2
o~
B
- D
N
—p-
02oRLEs3|], .
" —-LT— 5 NOT USED NOT USED
NBR RUBBER 2 T D
3 Max07_ ) .
17kg cm o
I_|]_'!

2 1 Set the dial so that 1n the station

[ - Notes
- -
5] o T ary status the dial scale 1s kept w1 & N
0 Dooa®m WI.“_EI thin 1> the plate center mark depth '5*9 w &
55 2 Cut the panel as shown i the figure %Q
- - ' on the right A *
Fig 718 Structure of Manual Pulse Generator 3 5 DIA HOLES

-

7.3.9 SERVOPACK /O Signals. . ._ ]

-

/0O circutt for overtravel (OT) and servo alarm (ALM) signals consist of a contactless
circuit 1nsulated by a photocoupler Therefore, external circuits must be built 1n com-
pliance with specified voltage and current specifications

" Input Cireutt 24VDG % 1V, 20mA or greater (about 5mA/circu)

There are overtravel (OT) and home posi- . o oTOCOURLER

tioning deceleration hmit (DEC) input sig- T o

nals Use 24V power supply for the input | $3=E |

circmt (See Fig 7 19) Supply 24 V ‘L___Jr - C_
ov

power from external
Fig 719 Input Circuit

Output Circuit - Applied voltage (VMax) £ 30V,
- Conducting current (Ip) & 50mA
The servo alarm (ALM) requires an output
circult This 1s a contactless circuit SER'VOFA;K
PHOTOCOUPLER

using a transistor Supply 24 V power from | G

T FLY-WHEEL DIODE
(DIRECTION MUST
BE PROPER

Fig 720 OQutput Circurt
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24V
N . SERVOPACK (HR SCRIES)
COM
5T N1 |0 e e
MOTIONPACK 120 2N 10 | — -L: ' POSITIVE
JTIONPACK i + OVERTRAYEL
- 4
-oF a7kQ .
: o NEGATIVE
N9 : ~t_f OVERTRAVEL
HOME POSITIONING
DECEL LIMIT
P OPERATION
COMMAND
ALM
ABSOLUTE
ENCODER
2TM-1 | BAT 2CN § 3CN 12 BAT
7TM-2 | OBaT 2CN 7 3CN-13 OBAT
£ !
| 1 ]
1 2CN 201 ‘
Note For an incremental system, BAT and OBat need not be connected
Fig 721 Connection of /O Signals to 2CN and External Signal Processing
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7.3.10 Connection between SERVOPACK and Motor, Encoder

Refer to the SERVOPACK Bulletin for correct connection Cable size depends on the
motor capacity

7.3.11 Connector Pin Number and Signal Name

(1) Fig 7 22 shows assignment of the connector pin numbers and signals on the panel
of motion module JEFMC-C031- - - - -

3CN
ICN 5CN
9CN
2T™M
*4CN S
2CN
10CN 7CN
IT™M
5CN 8CN
- i ¢ - *
Note Pin numbers and signal names are mdicated as follows

| | |

Signal Name

Pin Number
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() 170 Allocation by Standard Ladder Program

9CN (MR-50 RMA) IN 1 CN (MR-50 RMA} IN
18| HB6 50 | HB7? 18 MLK 50 | ZPNT
17| HB4 49| HBS5 17 | ZRN 49 FIN
16| HB1 |[32| HB2 |48| HB3 16 ER [*32| STR [48| STP
15! ZRNB |31 | BSVOK |47 | HBO 15 GR2 31| SSTP- |47| SBK
14| ZPNB [30| +JB [46| —JB 14| MPLl [3]| MP2 |46 GRI
13| STRB 29 [INC/ABSB! 45| DIRB 13 HX 29 HY 45 HZ
12| HA5 |28| HAe 44| HA7 12| —JY |28| —JZ |44 RRN
Il| HA2 [27| HA3 43| HA4 11 +JZ |27| FRN [43] —JX
10| ASVOK | 26| HAO0 |42 HALI 10 | RESET 26| +JX |42 +JY
9 +JA | 25| —JA |41| ZRNA 9 25 | MRDY |41 | SVOK
8 |INC/ABSA; 24 | DIRA | 40| ZPNA 8| Jovz |24| JOV4 |40] JOVS
7 NEG |23| PMEM |30| STRA 7| ROV2 [23] ROV3 |39 | JOVI
6 | RSTB "|22! EINV |38| TBXON 6 OvVe |22 OVI6 |38 ROVI
5 | STOPA |21 | RSTA | 37| STOPB 5 OVl |21 OvVz |37 OV4
4 GRO |[20] SFIN |[36| SLPC 4 DNC |20 MEM |36 EDIT
3 19 35 | TBXON 3 | HANDLE | 19| STEP |35| MDI
2 | PRMP 34| PRGP 2 | RAPID" 34| JOG
1 0uV 33| +2av 1 0V . 33| +2av |

10 CN (MR-50 RFFA) OUT 2 CN (MR-50 RFA) IN/OUT
1 04V 33 +24V 1 OuV 33 +24V
2 34 MCRD 2 W1l 34 W12
3 | BATALM | 19 3B | G93M 3 Wi |19 WIS [35| W2l
4| SLPS |20 GRL |36| GRH 4 W22' |20 W24 36| W28
5 ACO 21| ACl 1[37| AC2 5 SK1 |21 SK2 37| SK3
6 AC3 22| AC4 38| ACS 6 SK4 |[22| SK5 |38| SK6
7 ACé6 23 AC7 39 ACS 7 SK 7 23 SK8 39 STL
8 ACY9 | 24 . 40 8 SPL | 24 OP 40| DEN -
9 25 41 9 MO0 | 25| SVON |41 | Moz ﬁ
10 26 | MOVA |42 | ALMA 10| M30 |26 MF 42 TF
11 ZPA | 27| SVONA | 43| MOVB 11 SF 27| RST |43| ZPX
12| ALMB | 28| ZPB | 44| SVONB 12| zZPY |28| zPZ 44 |  ALM
13 29 45 13| M1l |29 M1z [45| M4
14 30 46 14| MI18 |30 M2t |46] M22
15 31 47 15 M24 (31| M2 |47] T
16 32 48 16| Tiz |32 Ti4 148 TiI8
17 49 17| T2l 49| Te2
18 50 18| T2 50 | T28

Fig 722
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(2 /O Address for General-purpose [/0O
9 ON (MR-50 RMA) IN

1 CN (MR-50 RMA) IN

18 #42136 50 #42137 18 3 42056 50 # 42057
17 $#42134 45 #42135 17 #42054 49 #42055
16 #42131 | 32 $#42132 | 48 $#42133 16 $#42051 32 #42052 | 48 #42053
15 #42126 | 31 #42127 | 47 #42130 15 #42046 | 31 #42047 | 47 #42050
14 #42123 | 30 | “#42124 | 46 #42125 14 #42043 | 30 | #42044 | 46 #42045
13 $#42120 | 29 #42121 | 45 42122 13 #42040 | 29 #42041 | 45 #42042
12 #42115 | 28 #42116 | 44 #42117 12 42035 |28 #42036 | 44 #42037
11 #42112 | 27 #42113 | 43 | - #42114 11 #42032 | 27 #42033 | 43 #42034
10 #42107 | 26 #42110 [ 42 #42111 10 #42027 | 26 | #42030 | 42 #42031
9 #42104 | 25 #42105 | 41 #42106 9 #42024 | 25 #42025 | 41 #42026
8 #42101 | 24 #42102 | 40 #42103 8 #42021 | 24 #42022 | 40 #42023
7 #42096 | 23 #42097 | 39 #42100 7 #42016 | 23 #42017 | 39 $#42020
6 #42003 | 22 #42094 |[.38 #42095 6 #42013 | 22| #42014 | 38 $#42015
5 #42090 | 21 $#42091 | 37 #42092 5 #42010 | 21 #42011 | 37 #42012
4 #42085 | 20 | #42086 | 36 ' #42087 4| #42005 | 201 #42006 | 36 #42007
3 #42082 119 #42083 | 35 #42084 3 #42002 | 19 #42003 | 35 #42004
2 3#42080 34 #42081 2 # 42000 34 #42001
1 0V 33 +24V 1 0aV 33 +24V
10 CN (MR-50 RFA) OUT 2 CN (MR-50 RFA) IN/OUT
1 0aV 33 +-24V 1 0V 33 +24V
2 #43040 34 #43041 2 # 42060 34 #42061
3 #43042 |19 #43043 | 35 #43044 3 #42062 ;19 #42063 | 35 #42064
4 #43045 | 20 #43046 | 36 #43047 4 #42065 1 20 #42066 | 36 # 42067
) #43050 | 21 #43051 | 37 #43052 5 #42070 | 21 #42071 ¢ 37 #42072
6 #43053 | 22 #43054 | 38 # 43055 6 #42073 22 $#42074 | 38 #42075
7 #43056 | 23 $#43057 | 39 # 43060 7 #42076 | 23 #42077 | 39 # 43000
8 #43061 | 24 #43062 | 40 | " #43063 8 #43001 24 #43002 | 40 #43003
9 #43064 | 25 #43065 | 41 #43066 9 #43004 | 25 #43005 | 41 # 43006
10 | "#43067 | 26 #43070 | 42 #43071 10 #43007 | 26 #43010 | 42 #43011
11 #43072 | 27 $#43073 | 43 #43074 11 #43012 | 27 | . #43013 | 43 #43014
12 #43075 | 28 #43076 | 44 #43077 12 #43015 | 28 #43016 | 44 #43017
13 #43080 | 29 #43081 | 45 #43082 13 #43020 1 29 #43021 | 45 43022
14 #43083 | 30 #43084 | 46 #43085 14 #43023 | 30 #43024 1 46 # 43025
15 #43086 | 31 #43087 | 47 #43090 15 #43026 | 31 $43027 | 47 #43030
16 #43091 | 32 #43092 | 4871 #4309 16 #43031- | 32 #43032 | 48 #43033
17 # 43094 49 #43095 17 #43034 49 # 43035
18 # 43096 50 | “#43097 18 #43036 50 #43037
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(2) Others

3 CN (MR-20 RMA) -

i

7 CN (MR-20 RFA)

7 20 FG
6 +5V 13 19 B
5 +5V 12 18 PB
4 +5V 11 17 PA
3 ov 10 16 PA
2 ov 9 15 PC
i oV 8 14 PC
8 CN (MR-8RMA)

3 FG
2 5

1 ov 4 DAS

EAT

OBAT

MC1

MC2

ESP 1

(=r I Ao N IR O N

ESP2

7 207  FG
6 +5V 13 19
5 +5V | 12 18
4 +5v |11 CTS 17| CTS
3 ov 10 RTS 16 { "RTS
2 oV RXD |15] RXD
1 ov 8| TXD {14| TXD
4 CN (MR-16 RAM)
6 | +24V 16| FG
5 10 15 02V
4 IN 3 9 14| OUT3
3 IN2 8 13| OUTz
2 IN1 7 12| OUT!
1 SKIP 11| ALM
5CN (MR-25RMA)
9 25 FG
8 16 24
7 15| ZHA |23! ZHB
6 +5V | 14 ZHA 22| ZHB
5 +5V 13{ YHA |21| YHB
4 +5V  |12| YHA |20| YHR
3 oV (11| XHA |[19| XHB
2 OV |10 XHA |[18] XHB
1 ov 17
6CN (FRC2-C20L12-08)
20 ov 19 | CLKOFF
18 317
16 15
14| SKPON | 13| SVALM
12 oV 11 oV
10 SEL g SEL
8 oV 7 oV
6 CK 5 CK
4 oV 3 oV
2 | DATA | 1| DATA

ITM (M4 SCREW TERMINAL)

R

T

3 FG

—-249-
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(3) CRT Control Station (JEFMC-HO130)

Connector terminal numbers on the rear of CRT control station (JEFMC-H013) and s1g-
nal names are as shown below Power supply terminals for 100/110 VAC are also
provided - .ot

+

CONNECTOR CNB (MR-20RMA) GONNEGTOR.CNC (MR-20RMA)

1 2 3 4 5 6 7 ! 2 3 4 5 6 7
0V | OV | 0V | 45V | 45V | +5V | 0V | 0V -
8 9 10 11 12 , 13; 8 9 10 11 12 13
_ | TX2D|RX 2D| RTSz | CTS2 | DSR2 TXID |RXID ’
14 |15 | 16 | 17 | 18 | 19 [-20 1 |15 |Tae | 17 | 18 | 19 | 20
TX2D|RX2D| RTSZ | CTS2 | DSR2 FG TXID|RXID FG

585 187

POWER SUPPLY
100/ 110VAC

Fig 723 Connector Pins and Signal Names
of Rear of CRT Control Station
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7.3.12 Signal Cables S

(1) Last of Cables

Cables are listed in Table 7 10 Usually cables are to be prepared by the users, but the
YASKAWA can provide them if desired Shown in Fig 7 5 are the connections between

units with standard configuration and also cable names :

Table 7 10 List of Cables

Sz?:tlnzl Application Connector Cable Type Cable Specifications Supplied by Yaskawa
Cotr)ll'lfnunlc:anon ] L Type JEFMC | L
cable KOVV-SW % “W010 5m

J1-: -Control panel « MAP-20FMR-20L 1 3p x awGi26 S[I—CDN? M-3CN Wolt . 1 1om
Motion module ) ) Wot2 15m

Communicaticn

cable lm
Ja MRP-20F/MR-20L | KQVV-SW = Type
Personal computer | DB-25P/DB-Co-JG | 3P x AWG26 D]:‘ ':G] JEFMC W020

> Moton module! M-3CN
Micro PC meduie t

i

4 b

-

L] ? ‘
' 1oy lZl(}mmIZIOmml 210mm| 40mm‘
i F?A bus signal 20 | | E ! | —l
-core
J50 | Rack-mounted FRC2 AD20-10 Flat cable || j]
type c )
—

Type JEFMC-W500
(For 1- to 3-axs)

4

O signal Type JEFMC | L ﬁ
J51 Motion module MB-50M/MR-50L KQC\:/V'SB D:n::.:v— -W510 im
— Machine side 50Cx02 -W511 2m
H{e] -W512 5m
M-1CN
IY0 signal L Tyee JEFMC T
- -W52
Jso Mation module | MR-50F/MR-50L Kogv(?g D:—..———-u—-h W:2(1) ;m
— Machine side 500 x - m
He] -W522 5m
M-2CN
VO signal L Type JEFMC | L
- - 1
Js3 | Motion module | MR 50FMR-50L KQVV-SB (e WS530 m
«— Machine side 50Cx02 -W531 2m
/O -W532 5
M-GCN
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Table 710 List of Cables {(Cont’d)

S?/Erl:llil Application Connector Cable Type Cable Specuflcailons supplied by Yaskawa
f{e] Slgnal . - i Type JEFMC L
Jsa | Moton module | MR SOFMR-0L | how’ o2 1 - ws0 L im
— Machine side 50Cx02 -W541 2m
1vo : -W542 5m
M-10CN -
Specified "
- 1O signal L Type JEFMC L
J55 MRIBEMR-16L | (QAASB T WS50 1m
Motion module ’ ) 20C %02 = wss1 - | 2m
«— Machine sige - LT w552 5m
lfe} ’ M-4CN )
L
Motion madule KQVV-SB ] Typ;ViEGI;MC 1';”
J56 | for handie PG | MRP-25F/IMR-25L = =— o
o Handle PG 10PxQ 2 -WE5B1 2m
- - -WEB2 5m
M-5CN
Motion module L Type JEFMC L
for spindle PG KQVV-SB ﬂ3=’ R -W570 im
A Spindle MRP-25F/MR-25L 10Px0 2 -W5T71 om
posiion cader -W572 5m
- . M-7CN
Motion module L Type JEFMC L
for D/A output KQVV-SW -W580 im
958 | spindle MR 8F/MRSL 3P x WG26 O== -W581 2m
D/A mnput -wW582 5m
M 8CN
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(2) Cable Speaifications '

Signal lines of MOTIONPACK-120 should be connected with MR connectors Cables
should be selected 1n accordance with Tables 7 11 and 7 12 Twisted cable should be
KQVV-SB 10P x ( 2 mm?2 (or 3P x AWG26). shown in Table 7 13

Table 7 11- Cables

Connector MRP-50M/MR-50M MRP-16F/MR-16F
Cable MRP-50F/MR-50F MRP-20F/MR-20F MRP-25F/MR-25
Type Crimp type/solder type Crimp typefsolder type Crimp type/solder type
No of Cores 50 cores 20 cores 25 cores
Applicable Wire AWG #24 to #28 AWG #24 to #28 AWG #24 to #26
Cutter Diameter 16 mm dia max 10 mm dia max 13 mm dia max
Plastic mufti-core control cable

(Example) {Example} (Example)

KQWV50C %0 2 KQW20C x0 2 KQVWV25C x 0 2

{02 mm2, 50 cores) (02 mm?, 20 cores) {02 mm?, 25 cores)
Recommended manufactured by Fujikura Ltd | manufactured by Fupkura Ltd | namutactured by Fupikura Lid
Cable Cores 02 mm? tin-plated soft copper standard

wires, 16/0 12(cores/mm}

nsulating matenial Bridged vinyl

Thickness 03 mm

Furushed outer dia 1 1mm

Tabie 712 Dimensions of Cores

AWG Sectional Area of Conductor mm? Standard Outer Dia of Vinyl insulation mm
#24 021 15 + Recommended

#26 013 13

#28 008 12
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(2) Cable Specifications (Cont’d)

1

I V. PR R '
— : Table 713 Twisted Cables . . .
e by S Specifications '
ltem Unit
| KQVV-SB
No of Pairs . - - .- Pair -— ~-- -+ =~- 10 -~ - .- -~-
AR Matenial IR — -1 Tin-plated soft copper stranded wires .
’ ) Nommnal Sectional Area |  mm® N RS 02 e
Conductor :
Configuration = Nurmnbers/mm - : 16/Q0 12 ==
Outer Diameter * mm 055 f >
Material T T — - Bridged rnyl -
Insulation — S N
Thickness ~ mm 03,
Circuit Configuration - - e Parred: strands -with pitch of 18,22,25,32
Holding R :f— Wound wiih_paper lape_
éhlelalng ' ] L T]n-piated soft cor;per wire braid.
Matenal and Color — e Vinyl, black
Sheath
Thickness mm ) 12
Approx _leshec_l Q_uter Diameter . _omm _ ) 4 - 100 __ _
Approx Weight kg/km 130
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~

(3) Connector Co

(a) MR Connector (for Control Signal)
(@ Dimensions in mm

A
*LDT“
B
1 L v
E B
| i
r © Q@ i
C !
MR- L .
J HONDA ! H
|
No of Cores Type A Bx C D Ex
8 MR- 8L 310 19 398 11 (36 6)
16 MR-16L 367 18 398 g (45 3)
20 MR-20L 393 18 398 11 (47 9)
25 MR-25L 44 5 18 405 135 (53 1)
50 MR 50L 67 9 18 44 8 16 (76 5)
* Maximum value
Notes
1 Apphcable cable outer dia
MR-16L, MR 20L, MR 25L — 10mm dia max
MR 50L — 16mm dia max

2 Special tools are necessary for crimp type For detalled information contact Honda Tsushin Co

Ltd

3 Standard connector 1s soldering type

Fig 724 External Dimensions of Connector
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L.

-

¥
¥
Note Figure above 15 viewed from winng side of the connector

¢' 50 CORES
4

=442
Frart
k1 ?g
FY YR
=338

26x17
%
2613

= _IA_V '
] “ :
o - 0. )
n B
= 4
5 2 SO o
= _ & o
N ) - \ .
5 & _ )
& B (K221
— - Dol P O s
] Il T T el %
= S w, Tl % %-.
£ I R s S Y
mu, © t ..._-u_%n __ S _
= & T
.- & _
o Ll
D e -
£ i
e *
= =
S &
O e
&= |
@ .

r=n
1
b—d

« Type MR-

7 LG o
+n LT
P23
%u“ﬂ.‘%ﬂ
&utv»*u
L

o %u%ﬂ%«

s %.kva%n M
= o

h IHW ¥ nﬂ_u

o - I

,.vw $..Hm$w X

™ - PE ©

e ™~

.%n&yn%aﬁ
%s.&n%r.z
1 o *oﬁmm
Rl S‘"I
.f? L]

< H
£ €

]

i3}

o

(=

O

&

% ©
L 2__
ol - =3
o P T ]
i Aepr T
Rl o) Tpnl %
w) ™ $oy @
o~ x—‘nvx?%lrn
- e
e

£ €

=208

26x8

61

130

51 26X5

"

26

61 52

25 CORES

=156

26X6

Figure above 1s viewed from wiring side of the connector

Note
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(b) D-SUB Connector (for RS232C)

e=f ved @] g

PIN SIDF
BMAX

AN ]
\ -
243052017 10 107108
3 %
No of Tvoe A B B’ C D | o E F g | H-| K
Cores yP 05 +025(+025 +013(+025+025 +05 | +04 | +04! +04 |+005
25 DB-25P-N 530 | — |3901(4704] — | 840|126 | 413|107 | 15 | 323

(¢) Junction Shell

I1igure viewed from connection side

F (Rel)

Shell T AL B C]D ] elF
° ype £1 | £1 |£025 =1 (Ref )
DB DB-C2-0953 | 46 | 21 |4704| 55 | 10 | 20
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7.4 WIRING PRECAUTIONS ' o ;
7.4.1 Prevention of Interference between Wires

In the MOTIONPACK-120 system, various cables with different power ievels and si1g-
nal speeds are located in proxumity, 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,
1s located near high speed signal lines for PG or bus signals, noise might be induced
in the signal hines, resulting in an erroneous operation’

It 1s important to prevent mnterference between wires Wiring can be roughly
divided into three kinds as shown n Table 7 14

Table 7 14 Classification of Wiring

Classification | ., Category | Category 1l Category ill
* Wires' carrying large ‘cur- Wires which may be- 4 Wires for digital or analog
c rents or high speed signals adversely affected by noise signais which are refatively
ontents Nty .
which may induce rigise n - | —induclicn from ather wires stable - .- -
other wires R ~
‘| -winng between SERVO l - Wiring between PG, TG « I/ O signal
PACK and mator ang SERVOPACK
» Winng between SERVO » Wiring belween SERVO
PACK and input wires of PACK and motion
AC power supply modules
(ms) » Winng between CRT con-
«Wiring for regenerative trol staton and motion
resistance units madule
Applicable « Wiring for MOTIONPACK . Winng between personal
Wiring and input wires of AC computer and motion
power supply . , = |  module’ .
! - Winng between motion
' - module and position
- coder
¢ «Winng between manual )
pulse generator and mo-
tion modute
« Wirtng between motion
module and nverter drive

-t
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7.4.2 Insertion of Surge Suppressors into Coils -

Be sure to connect the surge suppressors to the coils of relays, contactors and
solenoids

[ P T L

Examples of suppressors : ! .
« For 200 VAC Surge Suppressor CR50500 (Okaya Denki Co )
» For 100 VAC Surge Suppressor AU1201 (Oa<aya Denki Co )
e For 24 VDC Diode 152462 (Toshiba) R

i

o '

7.4.3 Use of Insulating Transformers and Line.-FiIters

Be sure to connéct insulating transtormers 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
filters :

+ Ground the msulating transformer or line filter, using a large diameter wire running
the shortest possible distance

1

» Make wiring as short as possible to the input terminals of insulating transformer or
hne filter to prevent noise nduction '

7.4.4 Grounding Method

One-pomt grounding (1002 or less) should be made using wires larger than 3 5 mm?
If the servomotor 1s to be insulated from machine, be sure to ground the motor Fig
7 25 shows the grounding method Connect a single line from each unit or module to
the grounding point of the control panel, and then make one-point gro undimg (1000
or less) from there

CONTROL PANEL

“oc CRT CONTROL MOTION : Y
POWER STATION MODULE SERVOPACK SERVOPACK
; .

+

SERYOMOTOR FOR
FEED

FC FC FC_ E E
O F

= MONORLESS

Fig 725 Grounding Method
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7.4.4 Grounding Method (Cont'd) - - 7 - -

« Motor frame grounding - T

When the motor 1s grounded via the frame of the load machine, Cf dv/dt current flows
from the PWM power section through the motor stray capacitance (Cf) Be sure to ground
the motor E terminal (motor frame) to the grounding pmn (L)of the SERVOPACK to
prevent influence of this current (The groundmg pin () of the SERVOPACK must
be grounded directly ) - -

« SERVOPACK SG 0V : -

If noise inferferes with the mput signal line, ground SG 0V If the motor cables are run
in a metal conduit, be sure to ground the conduit and box =~ - -

. All the above grounding 1s accomplished by one-point grounding

7.4.5 Fastening Cables

Be sure to tighten the lock screws on the MR connectors for the signal cables Be sure
to use cable clamps to relieve the connector from weight and tension on

the cable Fig 7 26 shows a secure clamp To ground the shieldings to the frame ground
(FG) efficiently, remove the webbing of the shielded cable

Ii E GROUNDING PLATE
CABLE

CABLE CLAMP

CABLE

SHIELDED
WEBBING

SHIELDED

GROUNDING PLATE WEBBING

CABLE CLAMP

Note The cable webbing need not be removed to clamp an unshielded cable

Fig 726 Cable Clamp
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8. SETTING AND INDICATIONS FOR MODULES
8.1 ‘MOTION MODULE SYSTEM SETTING - -

Before using the MOTIONPACK, set the system switch (1SW) of the motion module
to 0 If the swtich 1s set to other than 0, the motion module enters the test mode and
does not function normally The switch 1s preset to 0 at the factory If the switch

ts-set to other than O, reset it - .7, (e D
Fig 8 1 shows the system switch setting Use a Phllllps screwdrlver through
the hole of 1SW on the front of the motlon module ol

SYSTEM SW (18W)

~ JeFmc-cos @
-5

. PRWER
-
e

STATUS INDICATIONS

~ " Metionpack’
=120

RATIERY N
FOm SYSTEM:

BATTEMYZ
IFOm ARSQO)

s
b
ZEMD
GAIN

] e
UL, S s

[ —

€ =
L3 ;Pﬂuzﬂ NG
: 7o 3-3

“ V& YASKAWA

Fig 81 Motion Module
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8.2 MOTION MODULE INDICATIONS

(1) Input Signal Monitor Indication

Whether input signals are incommg normally to the motion module mput connectors
(ICN, 2CN, and 9CN) can be checked by viewing the indications

Kitht lamps are provided above each of 2SW and 3SW

Combinations of the lamps and the mdication select switches (25W and 35W) al-
low the operator to check input signals at 112 points E;ach lamp goes on and off as
the corresponding input signal 1s turned on and off ’

Fig 8 2 shows the indication lamps and indication select switches Tables 8 1
and 8 2 Lst the indicated mnput signals

INPUT SIGNAL
MONITOR
INDICATION

INDICATION SELECT
SWITCHES
(25W AND 35W)

GBS 257

589 256

Fig 82 Indications on Motion Module ' Fig 83 Checking Input Signals

=

.,
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Table 81 Input Signal Indications

Indicator
ISW D7 D6 D5 D4 D3 D2 D1 Do
Select No

1CN 36 1CN-20 1CN-4 1CN-35 | 1CN-19 1CN-3 1CN-34 1CN-2

0 #42007 | #42006 | #42005 | #42004 | #42003 | #42002 | # 42001 | #42000

(EDIT) (MEM) (DNC) {(MDI) (STEP) |(HANDLE)| (JOG} | (RAPID)

1CN 23 1CN 7 1CN-38 1CN-22 1CN-6 1CN-37 1CN-21 1CN 5

1 £42017 | #42016 | #42015 | #42014 | #42013 | #42012 | #42011 | #42010
(ROV3) | (ROV2) | (ROV1) | (OV16) | (OV8) (OV4) (OV2) (OV1)
) 1CN10 | 1CN-41 | 1CN25 | 1CN9 | 1CN-40 | 1CN-24 | 1CN-8 1| 1CN39
2 £42027 | #42026 | 242025 | #42024 | #42023 | #42022 | #42021 | #42020
(RESET) | (SVOK) | (MRDY) — WOVg) | Wov4) | @Wov2) | (ovi)

1CN-44 1CN-28 1CN-12 1CN-43 1CN-27 1CN 11 1CN-42 1CN-26

3 £42037 -| #42036 | #42035 | #42034 | #42033 | #42032 | #42031 | #42030
BRN) | (—=J2) | (=0 | (=) | (FRN) | (+J2) | (+ JY) |+ I%
1CN-3t | 1CN-15 | 1CN46 | 1CN-30 | 1CN-14 | 1CN-45 |- 1CN29 | 1CN-13
4 #4047 | #42046 | #42045 | #42044 | #42043 | #42042 | #42041 | #42040
(SSTP) | (GR2) (GR1) (MP2) (MP1) (HZ) (HY) (HX)
{CN-50 | 1CN-18 | 1CN49 | 1CN-17 | 1CN-48 | 1CN32 | 1CN-16 | 1CN-47
5 440057 | #42056 | #42055 | #42054 | #42053 | #42052 | #420561 | #42050
@ZPNT) | (MLK) (FIN) (ZRN) (STP) (STR) (ER) (SBK)
oCN-36 | 2CN-20 | 2CN4- | 2CN-35 | 2CN-19 §-2CN-3 | 2CN-34 | 2CN-2
6 £42067 | #42066 | #42065 | #42064 | #42063 | #42062 | #42061 | #42060

was) (W24) {W22) (wa1) (W18} W14} (W12) (W11)

2CN-38 2CN7 2CN-38 2CN 22 2CN-6 2CN-37 20N 21 2CN 5

7 L | #42077 L. #42076 | #42075 | #42074 | #42073 | #42072 #42071 #42070

(SK8) (SK7) | (SK6) (SK5) (SKA4) (SK3) (SK2) (SK1)
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Table 82 Input Signal Indications (38W)

Indicator -
2SW D7 D6 D5 D4 D3 D2 D1 DO
Select No

9CN-36 9CN-20 9CN-4 9CN-35 9CN-19 9CN-3 9CN-34 9CN-2
0 #42087 | #42086 | #42085 | #42084 | #42083 | #42082 | #42081 #42080
(SLPC) {SFIN) (é RO) — — — (PRGP) (PRMP)

9CN 23 9CN7 9CN-38 9CN-22 9CN 6 9CN-37 9CN-21 9CN-5
1 #42097 | #42006 | #42095 | #42094 | #42003 | 242002 | 42001 #42090
(PMEM) (NEG) {TBXON) (EINV) {RSTB) (STOPB) (RSTA} (STOPA)

9CN-10 9CN-41 9CN-25 9CN-9 9CN-40 9CN-24 9CN-8 9CN-39
2 #42107 | #42106 #42105 | #42104 | #42103 | #42102 | #42101 #42100

(ASVOK) (ZRNA) (—JA) {+JA) (ZPNA) (DIRA) | (INC/ABSA) (STRA)

9CN-44 9CN-28 8CN-12 9CN-43 CN-27 9CN-11 9CN-42 9CN-26
3 #42117 | #42116 | #42115 | #4214 | #42113 | #42112 | #42111 #42110

(HAT) (HAB) {HAB) (HA4) (HA3) (HA2) (HAT1) (HAD)

9CN-31 9CN-15 9CN-46 9CN 30 9CN-14 9CN-45 9CN-29 9CN-13
4 #42127 | #42126 | #42125 | #42124 | 242123 | #42122 | #42121 #41210

(BSVOK) (ZRNB}) {-JB) (+JB) (ZPNB) (DIRB) (m/ABSB) (STRB}

9CN-50 9CN-18 9CN-49 9CN 17 9CN-48 9CN-32 9CN-16 9CN-47
5 #42137 | #42136 | #42135 | #42134 | #42133 | #£42132 | #42131 #42130

(HB7) {HB6) (HB5) (HB4) (HB3) (HB2) {HB1) (HBO)
Note  Description in column

«~ /O ADDRESS

« CONNECTOR PIN NG

— ALLOCATED SIGNAL NAME
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(2) Status Indications . : .

Motion module 15 provided with 6-status indication lamps on 1ts face plate

Table 83 Status Indications -

Signal aname .- . + Contents Lamp ON | Lamp OFF Corrective Actions
ALM Mation module Remove alarm
Alarm = Normal
(Alarm) @® | alarm See Alarm List
RDY Motion module Overat Troub! " Replace the motion
. eration rouble .
{(Ready) @ | ready P module
SEN During transmission in Replace the motian
Operation Troubie
. (Transmssion) © | FAbus . _+ module
” POWER ) Contraller power Replace the motion
. ON OFF
(Power) @ | ON modute
BALM1 Voltage drop of system
Alarm Normal Replace the batter
(Battery Alarm1) @) | backup battery : P Y
Voliage drop of ab-
BALM2 solute encoder back-up _ Alarm Normal Replace the battery
(Battery Alarm2) ® battery -

( Red lamp
@ Green lamp

Note
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8.3 SETTING ADDRESSES FOR SERVOPACKs (AXIS SETTING)

Data are transferyed between the motion m_odule and ﬁSERVOPACKS via the FA bus
The SERVOPACKS must be assigned to bus addresses so as to identify SERVOPACK-

related signals for individual axes

The axis select switch (SW1) 1s used for axis specification, that 1s, address specifi-
cation for a SERVOPACK Fig 8 4 shows the relationship between axis' names and

axis select switch (SW1) settings

(Do not set positions other than 1 to 3 )

8.4 SERVOPACK INDICATIONS »

Specified Axis SW1 Setting ‘
SERVOPACK X-axis e
SERVOPACK Y-axis e
SERVOPACK Z-axis 3" ' -
Fig 84

The SERVOPACK ndicates 1ts internal status and alarms with four LEDs and

an 8-segmen! LED

*

Table 84 LED Indications i

Type of indication Name Description
Alarm ALM Lights when an alarm occurs
Commumication RUN Lights when the FA bus communication s normal
MP Lights when main power 1s turned on normally
Power ]
MAIN. | Lights when capacitor 1s charged with voltage - '--. - -

—267-
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Table 85 SERVOPACK 8-Segment LEDs and MOTIONPACK Alarm Codes

Indication Contents - - . MOTIONPACK Alarm Codes
Base-block relased - ’ ¢ ) _
{Power supply to motor 15 ON )
. B, Base blocked -
ol {Power supply to motor 15 OFF) Alarm 51
— FA bus communication war .
o Absolute error Alarm 348, 448, 548
1 Overcurrent Alarm 349, 449, 549
2 Circuit protector tripped - Alarm 350, 450, 550
3 Regenerative trouble Alarm 351, 451, 551
4 Overvaoltage B Alarm 352, 452, 552
5 Overspeed Alarm 353, 453, 553
6 Undervoltage Alarm 354, 454, 554
7 Overload ) Alarm 355, 455, 555
8 Position errar Alarm 356, 456, 556
c PG Ine disconnection - Alarm 358, 459, 559
E Open pahse Alarm 363, 463, 563
H DSP troubie Alarm 361, 461, 561
J Servo tracking error Alarm 315, 415, 515
L Overrun prevention Alarm 360, 460, 560
P Paosttive overtravel - Alarm 310, 410, 510 -
n Negative overtravel Alarm 311, 411, 511
Alarm 302, 402, 502
Alarm 304, 404, 504
Alarm 307, 407, 507 N
E System error Alarm 308, 408, 508
Alarm 332, 432, 532
Alarm 333, 433, 533
Alarm 334, 434, 534
' CPU error, control power -
OFF defect

- 268 -



RESOR)

G e e Wﬁ%%%@g%ggggwi e

. 5 ¥ ok % £ e U

. SECTION 9
< i £ ){

rr 4 %, v
“r*i’z;gm%%%m%ﬁ@%@% L T S

CONTENTS

9.1 TEST RUN METHOD .......... coiiiecitiecerecees cvstieecesees cvsesiees sveteesmesnen eeoeene eeseo . 270
911 Winng Check ) 271
912 Resething Encoder 271
913 Turning Control Power ON 272
91 4 Voltage Check 272
915 Setting Parameters 273
916 input Signal Check 274
917 /O Diagnosis Number List 275
918 Turning Servo Main Power 284
9 19 Manual Operation and Configuration of Moving Direction 285
9110 Setting Machine Home Position 286
91 11 Checking Stroke Limit 288
9112 Confirmation of Memory Operation 291
9.2 ADJUSTING SERVO SYSTEM ... covrrrnn oonn. S iis meesiees reseseererasss sessses seeseesees 292
9.3 BATTERY MAINTENANCE .....cccvits coticeeinctiecseeec e s reeessme ettt 295
2

—269—



9. TEST RUN B ) I ’
9.1 TEST RUN METHOD - .

Outline of the test run method for the MOTIONPACK-120 15 as shown in the flow chart
of Fig 9 1 Contents of each item are explained below

Check a wiring

l

- Reset the absolute encoder ’ _
Turn on a control power
Check the voltage | -

|

- i Set the parameters . -
Check 1O signals

'

Turn on Servo main power

|

Execute a manual operation
and
check a moving direction

|

Set a machine home position

|

Set and check a stroke mit

&

Check a memory operation

o

Fig 91 Flow Chart of Test Run Method
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9.1.1 Wiring Check

Wiring check 1s very important and must be carefully made If checking of some items
15 overlooked during wiring check, abnormal operations may frequently occur 1n a late
stage of trial run adyustment = In this case, 1t 15 very tiume-consuming to locate the causes
of the abnormal operations Complete wiring check 1s the basis of carrying out the
tral run adjustment smoothly In the wiring check, 1t 1s necessary to confirm not only
the proper connections of circuits but also to check wiring route, size and kind of wires,
presence and polanty of surge suppressors, etc

9.1.2 Resetting Encoder

The absolute encoder must detect motor rotation even when power 15 off For this
purpose, the encoder 1s backed up by 1ts large built-in capacitor and the motion mod-
ule by a built-in battery To connect the battery, connect the battery output from ter-
minal (2TM) of the motion module to the encoder via the SERVOPACK

There may be an indeterminate level of residual voltage in the built-in capacitor
in the encoder that could disrupt the encoder operation Before trial run, to prevent
this, reset the encoder by the following procedure

1 Connect pins R and S of the encoder for 2 minutes or longer

2 Connect the cables properly, then connect the battery to the encoder

3 Start up the control power as explained in Par 9 1 3 If an alarm occurs 1n the
SERVOPACK, restart from step 1

¥

NOTE '

1 The number of motor revolution 1s reset to 0 when the encoder 1s reset

2 If the system needs to be set up with the motor installed in the load machine and not
In contact with the encoder connectors, set the PG cable as shown in Fig 9 2, discan-
nect 2CN of the SERVOPACK, and connect the wires on the end to the SERVOPACK
connector

KEY POSITION ,
ENCODER i SERVOPACK
A 7 — ; CN2-16
1 HE 13

5 ' - ' 2-13 )
T — % 2-12

R i - 2-10 .

A i
r PG CABLE
ADD THIS WIRE * REMOVE THE CONNECTOR AND

SHORTCIRCUIT THE WIRES

Fig 92

After resetting the encoder, be careful to remove or connect the connectors 50
as not to remove the battery when the capacitor 1s not charaged

-2 -
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9.1.3 Turning Control Power ON

Because parameters are not set by this time, turning on the servo main power together
with the control power rmay cause servo system error-such as motor vibration

After checking wiring and resetting the encoder, disconnect the emergency m-
put of 2TM of the motion module to block the servo main power, then turn on the con-
trol power

Fig 9 3 shows display on the Control Station after the control power 1s turned on

Oous2 Novpe

Fig 93 -

If nothing appears on the Control Station, check the wiring between the Control
Station and the modules Also check the power circuit of the Control Station Make
sure to turn on power to the Contro} Statlon and the motion module at the same time

[f alarm O 1s dlsplayed on the 8- segment LED of the SERVOPACK check the wir-
ing and reset’ the encoder 'again  In checking wiring, take extra care for the
SERVOPACK and encoder wiring

9.1.4 Voltage Check

After turning on the power for the system, make sure that the voltage 1s normal at
the following points

(1) Main power supply voltage 200/220 VAC +10 % or 100/110 VAC £10 %
(2) Control power supply voltage " 200/220 VAC *10 %, 100/110 VAC +10 %
(3) I/O power supply voltage 24 VDC-*10 % ‘3

(4) Servo power supply voltage Varies depending on the model of SERVOPACK
Refer to bulletins for SERVOPACK

LIS O oY » ¥



9.1.5 Setting Parameters

Parameters are important data that introduce system specifications into the controller
Therefore, parameters must be set before operation If there are mnvahd or onutted
parameters, the system fails to function normally Parameters are set on the Control
Station If already prepared parameter data are on a personal computer, the data can

be passed to the system by file transfer protocol parameters which are set from the

Control Station

Fig 9 4 shows procedure for setting parameters from the Control Station

After setting parameters, turn the control power to ON and OFF to set exact]

parameters

1]

Turn power on

]

Set to edit mode

!

Depress the key

(#1100 or more}

(#1000 to #1009)

-

Enter parameter numbers

Depress the key

!

f

Move the cursor

Depress the key

Key in the parameter valus to
be set and depress the[wR] key

!

For #1000 to #1008 dapress

the[WRJkey 1f “17 1s neadad
and depress the key agan
1If “07 15 needed

NOG

NO

o

|5 tha parameter last one?
Y

Prameter Writing Completsd

!

Turn power off

f

Turn power on

!

Completion of paramster Settig

-2713-

Fig 94 Parameter Setting Procedure Using CRT Control Station



9.1.6 Input Signal Check

Check whether normal input signal are present at the mput connectors (1CN, 2CN,
4CN, 9CN) of the motion module This checking can be made by one of the following
methods B . . -

(1) Check by input signal monitor lamps of motion module Refer to Par 8 2 ““MO-
" TION MODULE INDICATIONS ** ~ )

(2) Check on the CRT of control station -

To check nput signals on the CRT of the Control Station, observe the flowchart
in Fig 9 5 For the signal addfessés on the diagnostic screen, see Par 9 1 7 “‘I/O Diag-
nosis Number last’” To check the signals on the screen of the Control Station, servo-
pack input signals can also be checked at diagnostic screen addresses of #6000 Also
check the mput signals to the SERVOPACK, such as overtravel input

| Turn on the power J
| Set to edit mode |

Set to diagnosis display mode on
the CRT control station [depress

key)

Does display change to 1" or 0 NG
whert input signal 1%
turned ON or QFF 7

Check ana
rapair the
ralevant input
signal circuit

L

End of Input Signal Check

Fig 95 Checking of Input Signals
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9.1.7 1/0 Diagnosis Number List

(1) Control Fixed Input of Motion Module

ADDRESS D7 D6 Ds D4 D3 D2 Dl DO
#4000 EDIT MEM DNC MDI STEP | HANDLE | JOG RAPID
#4001 ROV 3 ROV 2 ROV 1 OV 16 oV OV 4 ov2 ov1
#4002 JOovs JOV 4 JOV2 JOv 1
#4003 +JZ +JY + JX
#4004 —JZ —JY - JX
#4005 HZ HY HX
#4006 PRGP PRMP MP 2 MP i ZRN STP STR
#4007 MLK ZPNT EINV NEG PMEM SBK
#4008 SK 8 SK7 SK 6 SK5 SK 4 SK 3 SK 2 SK 1
#4009 GR2 GR 1 GRO SLPC SSTP FRN RRN
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ADDRESS

#4010
#4011
#@m
#4013
#4014
#4015
#4016

#4017

D7 D6 D5 D4 DER .Dz - Di1 Do
SFIN FIN | TBXON RESET | (Wo9) - ~ MRDY
i T
ER  |BATALM3 SVOK
W28 W 24 W 22 W 21 W18 W 14 W12 W 11
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ADDRESS

#4020

#4021

#4022

#4023

#4024

#4025

#4026

#4027

#4028

#4029

Note Signal name in (

D7 D6 D5 D4 D3 D2 D1 Do
ASVOK | ZRNA | =—JA +JA | ZPNA | DIRA |INC/ABSA  STRA
HA7 HA 6 HA 5 HA 4 HA 3 HA 2 HA 1 HA 0
BSVOK | ZRNB | —JB +JB | ZPNB | DIRB |INC/ABSB| STRB
HB7 HB6 I—IBB- HB 4 HB3 HB 2 HB1 HB 0
RSTB | STOPB | RSTA | STOPA
|
—

—-271-
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(2) Control Fixed Output of Motionn Module

ADDRESS

#4500

#4501

#4502

#4503

#4504

#4505

#4506

#4507

#4508

#4509

Note Signal name 1mn (

D7

-~ = D4

D6 . D5 D3 D2 D1 - Do
M 30 M o2 M 00 DEN OP SPL“ STL
BATALM SVOiQ M(?RD (ESP} RST ALM
TF \ _SE r MF
] ] ZE:Z ZPY ZPX
__ - GRH _GRL SLPS_ G M
M 28 M 24 Mi22 ) I\;IZI I\;IIS M4 M12 ~ M1
T 28 T 24 T22 TZ{ T 18 T 14 _TlZ T'll
AC7 ACSH "ACS AC4 ” AC3 AC2 ACH ACO
J' ﬁ‘ ) ACH ACB (
SVONB ZPB AL;/IB I\/EOV‘B SVONA ZPA AI;MA MOVA
v - ¥ . a

) 15 not specified at standard 17O allocation
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(3) Input Signal of Motion Module 1CN, 2CN - to

. Indication n top:column -Signal name spectfied at standard I/Q allocatlon
Indication 1n bottom column  Connector pini‘No ' :

ADDRESS D7 D6 D5 D4 D3 Dz Di Do

#4200 EDIT MEM DNC MDI STEP HANDLE JOG RAPID

ICN-36 | LON-20 | 1ON-4 | 1CN-35 | ICN-19 | 1CN-3 | 10N-34 | 1oN-2

#4201 ROV 3 ROV 2 ROV ] OV 16 ovsg OV 4 ovz oV

ICN-23 | ICN-7 ICN-38 | ICN-22 1CN-6 ICN-37 | ICN-21 I1CN-5

#4202 | RESET | SVOK | MRDY Jovs | Jov4 | Jovez | Jovi

ICN-10 | 1CN-41 | 1CN-25 ICN-9 ICN-40 | ICN-24 ICN-8 ICN-%

L [l

#4203 RRN —JZ —-JY —JX FRN +JZ +JY + JX

ICN-44 | 1CN-28 | ICN-12 | 1CN-43 ICN-27 | 1CN-11 | 1CN-42 | 1CN-26

#4204 SSTP GR2 GR1 MP2 MP 1 HZ HY HX

ICN-31 | ICN-15 | 1CN-46 | 1CN-30 ICN-14 | ICN-45 | ICN-29 | 1CN-13

#4205 ZPNT MLK FIN ZRN STP STR ER SBK

ICN-50 | ECN-18 | 1CN-49 [ ICN-17 ICN-48 | ICN-32 | ICN-16 | ICN-47

#4206 W 28 W 24 W22 w2l W 18 W 14 W12 Wl

2CN-36 | 2CN-20 2CN-4 2CN-35 | 2CN-19 2CN-3 2CN-34 ZCN-2

#4207 SK 8 SK 7 5K 6 SK5 SK 4 SK 3 SK 2 SK i ’

2CN-23 | 2CN-7 | 2CN-38 | 2CN-22 | 2CN-6 2CN-37 | 2CN-21 2CN-54‘
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(4) Output Signal of Motion Module 2CN.

*
v

L &

Indication in_top column  Signal name specified at standard [/O allocation .
Indication n bottom colummn  Connector pin No ;

[ 3

ADDRESS D.7 D6 D5 D4 D3 D2 D1 Do
01 " 2 E

#4300 M 30 M 02 SVON M 00 DEN OP SPL - STL
2CN-10 | 2CN-41 | 2CN-25 | 2CN-9 | 2CN-40 | 2CN-24 | 2CN-8 | 2CN-39

#4301 ALM ZPZ ZPY ZPX RST SF TF MF
9CN-44 | 2CN-28 | 2CN-12 | 2CN-43 | 2CN-27 | 2CN-11 | 2CN-42 | 2CN-26

#4302 M28 M 24 M 22 M2l -M18 M 14 M1z M1l
5CN-31 | 2CN-15 | 2CN-46 | 2CN-30 | 2CN 14 | 2CN-45 | 2CN-29 | 2CN-13

#4303 T28 T24 T22 T 21 T18 T 14 T12 T 11
2CN-50 | 2CN-18 | 2CN-49 | 2CN 17 | 2CN-48 | 2CN-32 | 2CN-16 | 2CN-47
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(5) Output Signal of Motion Module 9CN

Indication 1n toptcolumn

Signal name specified at standard /O allocation
Indication 1n bottom column  Connector pin No

ADDRESS D7 De6 D5 D4 D3 D2 D1 - Do
#4208 SLPC S-FIN GRO PRGP: | PRMP
9CN-36 | 9CN-20 | 9CN-4 [ 9CN-35 | 9CN-19 | 9CN-3 | 9CN-34 | 9CN-2
#4209 PMEM NEG TBXON EINV RSTB STOPB RSTA STOPA
9CN-23 | 9CN-7 | 9CN-38 | 9CN-22 | 9CN-6 | 9CN-37 | 9CN-21 | 9CN-5
#4210 | ASVOK ZRNA —JA +JA ZPNA DIRA |INC/ABSA | STRA
9CN-10 | 9CN-41 | 9CN-25 | 9CN-9 | 9CN-40 | 9CN-24 | 9CN-8 | 9CN-39
#4211 HA7 HA®6 HAS HA 4 HA 3 HA 2 HA1 -HAQ
9CN-44 | 9CN-28 | 9CN-12 | 9CN-43 | 9CN-27 | 9CN-11 | 9CN-42 | 9ON-2
#4212 | BSVOK ZRNB —JB +JB ZPNB DIRB | INC/ABSB | STRB .
9CN-31 | 9CN-15 | 9CN-46 | SCN-30 | 9CN- 14 9CN-45 | 9CN-29 | 9CN-13
#4213 HB7 HB 6 HB5 HB 4 HB 3 HB2 HB1 HBO
9CN-50 [,9CN-18 | 9CN-49 | 9CN-17 | 9CN-48 | 9CN-232 | 9CN-16 | 9CN-47
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(6) Output Signal of Motion Module 10CN

Indication 1n top column Signal name specified at standard 1/0 allocation
Indication in bottom column Connector, pin No s T ’

ey fF

Lo

-

ADDRESS D7 D6 D5 D4 "' D3 D2 "' Dt Y DO
#4304 GRH | ' GRL SLPS G93M BATALM | MCRD
10CN-36 | I0CN-20| 10CN-4 | I0CN-35 [ 10CN-19| IOCN-3 | 10CN-34 | 10CN-2
#4305 '|* AC7 ACS “AC5 || AC4 ° AC3 *| 'ACZ AC1- ACO
10CN-23| 10CN-7 | 10CN-38 | 10CN-22 |" I0CN-6 |-10CN-37 { I0CN-21 | 10CN-5
#4306 : ! AC9 ACS
s I0CN-10 10CN-41 | 10CN-25 (-10CN-9 lOCN--d.O I0CN-24 | IOCN-8 | IOCN-39
#4307 | SVONB |* ZPB | ALMB |’ MOVB | SVONA ZPA | ALMA | MOVA:
10CN-44 | 1I0CN-28 | IOCN-12 | tOCN-43 | I0OCN-27 | 10CN-11 { 10CN-42 | I0CN-26
#4308 | k ' "
10CN-31 | IOCN-15 J0CN-46 | 10CN-30*| IOCN-14 | IOCN-45 [ I0CN-29 | I0CN-13
#4309 T el "
LOCN-50 | 10CN-18 | 10CN-49 |/10CN-17-| 10CN-48 | 10CN-32 |"T0CN -16 | 10CN -47
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SERVOPACK I/O Monitor

ADDRESS D7 D6 D5. D4 D3 D2 D1 Do
#6000.| SKIP | DEC | PCON OT-R | OT-F
R i ) s o , \ e
#6001 | ALM BRK, | T-LIM | S-LIM | PRDY PC PB PA
iy {1 EE ' i
R ! 1 3
#6002 | SKIP DEC PCON OT-R | OT-F
1 ¢ 1
S o . , (LT I '
#6003 ALM BRK, T-LIM, |, §-LIM PRDY . PC PB PA
#6004 | SKIP DEC PCON OT-R | OT-F
#6005 ALM BRK T.LIM S-LIM PRDY PC PB FA
#6006 DEC PCON OT-R | OT-F
#6007 ALM BRK T - LIM S-LIM PRDY PC PB PA
#6008 DEC PCON OT-R OT-F
#6009 ALM BRK T-LIM S-LIM PRDY PC PB PA
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» Improper setting of system parameters

9.1.8 Turning Servo Main Power

After setting parameters in comphance with the system spec1ﬁcat10ns turn on the ser-
vo main power Reset the emergency stop mput of 2TM of the motion modile that was
disconnected at control power-on and parameter setting, then turn on control power
Provided the I/0 input signals such as SVOK are properly connected, about, five se-
conds after turning on the control power, contact signals MC1 and MC2 of motion mod-
ule 2TM come on, and the servo main power 1s turned on

To turn on power to equdrpmer_lt, watch the machine carefully If the machine
overruns when the servo main power 1s turned on, immediately shut off the power
Overrun results from any of the following Check wiring and parameters again

. Improper wiring of motor

. Improper wiring in encoder

When no alarm occurs and the motor 1s servo-locked (or the machine stops) it
18 assumed that: wiring to the motor and the encoder 1s proper ~-
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9.1.9 Manual Operation and Confirmation of Moving Direction

Operate the system manually. and confirm the operation

Procedure of Manual Operatlon' (Jog Operation)

‘

Set to the jog operation mode

i

Set the jog feedrate to low speed(L}
! (JDVI signal ON JOVZ signal OFF )
JOV4 signal OFF, JOVS signal OFF

!

Perform the jog operation  For example,
turn "+JX " signal on the case of
+X-axis direction

¥
Confm that X-axis can move

i

Contirm the operation 1n (+) and (—)
divections 1or sach axis and all axes

Does system move in + dwaction
by + signal for each axs *

Confirm that jog feedrate changes

' - 3 ¢

Alter the paramaeter set for
the direction of motor
rotation

Is speed change possible ?
Has the predetermined speed
been obtaneds ?

Confirm the operation of stroka
ltrit switch See Par 1118

C Confirmation of Jog Operation Completed )

Recheck and alter the
seting of parameters

Fig 96 Procedure of Manual Operation {Jog Operation)
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9.1.10 Setting Machine Home Position . .- L . a2 T e

Even for a systerm with an absoluterencoder, a reference point for the load machine
position must be mnput to the controller once at, setup _Thus 1s performed 1n MOTTON-
PACK as follows The load machine 1s positioned to the home position, then the posi-
tion 1s mput to the system as absolute zero by 1/0 signals

Positioning the machine to the home position can be accomplished by two
methods I , ’ i

(1) Positioning using Limit Switch

- o ) l
If 2 limit switch for home positioning 1s provided on the load machine, positioning can
be made by manual operation In this method, the machine-reference pont 1s deter-
mined using the hmit switch, encoder zero-point pulse (C-phase pulse), and movements
set for parameters -7 ’ N

(Procedure) T
1 Setting necessary parameters to return to zZero . A

Set all parameters related to home positioning,-such as the home-positioning direc-
tion and home positioning length of travel Then turn on and off 'power to the
MOTIONPACK to make the parameters effective

2 Setiing return-to-home position mode
Turn on nput signal ZRN to set the return-tb—horhe position mode

3 Positioning to reference pomnt _
Turn on the jog signal in the home positioning direction 1n a manual feed mode,
either JOG or RAPID, and. place the, machine to the reference point
The above.steps position the machine to the origin and the position indication dis-
plays 0 Repeat the steps for all (X to Z) axes to be.used

4 Saving machine reference point dalta - -

After positioning the machine on all axes, turn on and off ZPNT, the machine zero
point set input signal, in the manual feed JOG or RAPID mode This sets up the
reference pomnt data on all axes At the same, the home position offset parameters
are automatically set up -

5 Exiting from the return-to-héme_p0§1tlon mode 3

Turn off input 31gnralkZRN— to clear the return-to-home position-mode The machine
home position has been set up - - 7

+ 1 - "~
T A T S A i Lot re -
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(2) Positioning using No-limut Switch

The machine reference point can set without using a hmit switch by marking the
machines for positioning 1n advance and positioning the machine using manual feed

functions

! . Y . , Y 1

{Procedure)

1

‘ Settmg parameters

Presetting parameters

. Set the backlash offset parameter to 0, then turn on and off power to MOTIONPACK

to make the .parameter effective

i §

P031t10nmg load machine to reference pomt

Position the machine to home position in.the JOG, RAPID, STEP or HANDLE mode,
on each axis Note the direction of the last travel n th;s positioning step because
1t must be set for a parameter in step 6

Setting return-to-home position mode: N ‘ . )
Turn on input signal ZRN to set the return-to-home position mode .

T

Saving machine reference point data R o

Turn on and off ZPNT, the machine zero point set input signal, in the manual feed
(JOG, RAPID, STEP, or HANDLE) mode This sets up the reference point data on
all axes and dlsplays 0 for the posttion indication At the same, the home position
offset parameters are automatlcally set up

‘)

Exiting from the return-to-home p051t10n mode
Turn off 1nput s1gnal ZRN to clear the return-to- home pos1t10n mode

For. setting the backlash offset, set backlash, offset amount and direction for
parameters 'Set the direction of the last movement of home posmomng m step 2
for the home positioming direction parameter (Set O for positive direction, 1 for nega-
tive direction ) If positioning was performed as shown n Fig 97, set 1 for the
parameter . L

[l oot P ,Li -
£y
- s ot
MOVEMENT IN POSITIVE DIRECTION
¥ 153 - . I } ¥
' i
ixr * H T 3 N l
» MOVEMENT IN NEGATIVE DIRECTION
t 1
! . §
NEGATIVE DIRECTION 3 < \J; n POSITIVE DIRECTION
rr 1 F ORIGiN * + LY ) r > % * ¥ k3 3
3 ¥ Pt ] t
¥ 1R ¥ L PR i 4 ! I
T R B N Fig 87... ..., '
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(3) Check . P

Conﬁrm that the machine zero pomt has .been set properly

¢ -
f. [ . ¥ < ~

(Procedure)
1 After setting machine home positioh, move all axes at random with manual operation
Stop the axes Check and note the position using the Control Station

2
3 Turn on and off power
4

Confirm that position indication of each axis'1s not changed before or after turning
power on and off (In a system supporting no brake, position” may change shightly

before and after turning power on and off ) . .

5 If position indication changed much, check the system setup parameters and repeat
setting of réference pomnt again* = BN

(4) Notes after Setting Machine Home Position - 1 i -

The following operations disrupt the setup data of machine home position Be careful
and avoid these operations If any of the following has occured, reset machmne home
posiion again

el 1

1 Removal of motor from- machine

:Resettmg of absolute encoder o ) tottien .
Change of parameter for feed axis motor rotation direction ' |
Change of encoder set parameters ‘ i .

Change of setting of parameters (B/A and A/B) for matching the pos1tzon nstruction
unit and position detection unit

) BT C N VLR W

6 Change of home posmon offset data or parameter data transfer from personal
"Computer "

[ 1 t L f

. -
- - v -
3 : 1 . - ) ' . e, ,

9.1.11 Checking Stroke Limit <

The MOTIONPACK-120 system supports two stroke limit detection functions the over-
travel detection function that uses a limit switch and the software limit switch that
checks machine position

(1) Checking Overtravel Detection Function

Overtravel 1s detected by the overtravel limit switch signal in the direction of the mo-
tion mstruction Limit switch s1gnals in positive and negative directions are connected
to the SERVOPACK on each axis

If 1t 15 detected that the overtravel mput signal went-off duringrexecution of mo-
tion mstruction, the zero speed nstruction orders 1immediate stop After the machine
stops, 1t 18 servo-locked at the position Correction of overtravel 1s made by motion in-
struction 1n the reverse direction after resetting

Whether the function 1s effective 15 determined by parameter setting
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Sel to low speed lead In jog operation mode *

Set the paramete for overtravel detection

Release the parameters of soft limit check
(#1414 X axis, #1714 Y axis #2014 Z axis)

Move the system in {+) direction and operate the
overtraval limit switch in (+)direction

Confirm that the system can be stopped by dynamic brake

Depress the | RESET | key :

GContirm that the system cannot move any further in (+)
direction

Can system move in (—)
direction by (—) direction command
{puliback cperation) ?

NO

i

YES Check and rearrange
the winng

Parform the same check for (—) direction

Repeat the check steps on all axes to ba used

Set the parameters of soft hmit check again




(2) Checking Software Limit Switch
Software limit switch detects a stroke limit using the target position of motion mnstruc-
tion and boundary position data set for parameters

If motion beyond the boundarﬂf 1s ordered, the machine 1s moved to the bound-
ary and slows down and stops on the-boundary Then an alarm occurs Necessary cor-
rection 1s made by motion mstruction n the reverse direction after resetting

Whether the function 1s effective 1s détermined_by parameter_setting

“; Table 91 . B . " T
Parameter |No b Contents
#1414 (X} ,
Software LS Check #1714 (V) 0 _ Software LS ‘check _disabled .
ON/OFF 1 * Software LS check enabled i
#2014 (2) L X . .
#1504 0§ | | i
Software LS Positive Range -99999999 to 99999999
#1804 (Y) - S T T :
Direction Boundary Data Setup unt 1 = 0001 mm
#2104 (2) - <. T
#1505 (X) | TR ST
Software LS Negatve Range -99999999 to 99995999
#1805 (Y)  —|— . : o .-
Direction Boundary Data Setup unit 1 = 0001 mm 1
#2105 () RS L

[ Set parameters related to software hmit switch |

' | Feed machine at low speed in the JOG mode J -

By

Move machine in the positive direction and -
- N confirm that the machine slow down and
- - | stops at the position set by the parameters

Dtd machine stop at
correct position?

Confirm that the machine can be returned by
a negative direction motion instruction after
resetting

5 [ Repeat the check steps n the negative dlred:tlon |

~ "—. l ) t

rRepeat the check steps on all axes to be used ‘

Fig 99

E— -
I ot
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9.1.12 Confirmation of Memory Operation

i

H

To check the memory operation, perform the single block operation

1
«

s

Store the program in motion module

B .

+ T

»
'

Perform the return-to-r

eference point operation
{Absolute system does

not require this step )

is program compieted ?

Set to mamory operation mode

Upon completion of program sxecute M30

]
Set lu‘smglo‘block (Turn on “SBK” signal)

-
i

£ 1)

+ - . ' 4
Turn off the single block and operate continuously

. -

Cesgnate the pi

rogram numbaer
Designate a program number and turn

4 on the start signal

Turn on the start signal and execute the program

Exscute one block of program and stop

Run the program 1o 1ts end

J
Turn on the start signal again
Completion of Mamory Operation

Fig 910 Confirmation of Memory Operation

-291-



9.2 ADJUSTING SERVO SYSTEM-

Adjust the servo system using parameters To set optunum servo'system parameters
such as the position loop gain for the load machine characteristics, 1t 1s useful to ob-
serve the servo characteristics as analog waveformes For this purpose,

use the special monitor, JUSP-HRM0OO1

(1) Connecting Monitor

1 Confirm that power 1s off Disconnect the cable from 3CN of the SERVOPACK of
the axis of which waveform 1s to be monitored

2 Connect the monitor to the SERVOPACK as shown i Fig 9 11

3 Connect the cable to be connected to SCN of the SERVOPACK to the connector un-
der the monitor Insert the cable securely Do not bend the pins at connecting

OSCILLOSCOPE - - -

3 ) SERVOPACK
O O CACR-HR SERIES

(POQO :

' A I JUSP HRMOO1 '7CN
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(2) Morutoring Waveform ‘
Check the voltage waveform at the check pin of, the momtor using an oscilloscope

(a) Motor response characteristic

Observe the voltage waveform between the F/V pin and 0 V pin of the monitor
to check motor speed :

Output voltage =12V x10%/+ 3000 r/run

{(b) Load characteristic and speed reference

Observe the voltage waveform between the D/A pin and 0 V pin of the monitor
Select waveform to be monitored by setting parameters

¥

Table 92
Parameter s
Qutput Voltage
#1458 (X), #1758 (Y), #2058 (Z) #1459 (X}, #1759 (), #2059 (2)
Load - 0 £30V +10%/
Characteristic % (300% of rated torque)
Speed 12V +10%/
41 2

Reference +3000r/min
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(3) Adjustment of Kp, Kv

Monitor the waveform explained in (2)(a) Follow the procedures in Table 9 3 to -
adjust parameter set values

.

Table 93

.

* i

B M "

tam

Monitored Speed Waveform

I:|ow-to Adjust

. Remarks

F/v
START COMMAND

vt ’ <

'|
t

oot - o

Optimum status with no overshoot or
oséillation, showing good servo
response

y e E

r
r

This waveform 1s not alwéys obtaina-
‘ble depending on the load machine
ngidiy

0

1 t

N

B ' Overshoot and oscillation are If a certain degree of Kp 1s required
START COMMAND d
T 7| observed T “ | and overshoot must be eliminated, set
Fam Y
0 a longer accel/decel time
* Reduce Kp (position loop gain)
gradually, or
* Reduce Kv’ (speed loop gain)
gradually
L
F/V

START COMMAND

Bad servo response 1s cbserved

(1) Increase Kp gradually

(2) If Kp cannot be increased for fear
of oscillation, increase Kv’
gradually

If oscillation occurs as Kv’ 1s in-
creased, it 1s the imit of the servo per-
formance of the system including the
load machine

(4) Saving Parameters

After adjusting the servo system, transfer the parameter data to the personal computer
and save 1t on a floppy disk, or prepare a parameter setting table so as to keep a record

of the setting data
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9.3 BATTERY MAINTENANCE

MOTIONPACK-120 uses two hithium batteries to back up the CMOS memory that con-
tams NC programs and the absolute encoder Although these batteries are connected
at the factory, check the batteries 1f a battery alarm occurs '

Also check battenies 1If voltage drop 1s observed at the end of life Replace bat
teries as shown in Fig 9 12 |

Table 94 Battery Specifications

Product Name Lithium thionyl chloride battery (manufactured by Toshiba Battery Co , Ltd )
Model ER6C-3 (YASKAWA code No BAS505)
Nominai Voltage ey e
Standards 2000 mAh {after continuous discharge at 1 k@ stop voltage 25 V, temperature 20°C
Allowable Max Current 3 mA
Standard Weight 170g
Materials for positve and negative pins
Pins PS 58D S4C2 (manufactured by Japan Aviation Electrics Industry Ltd ) for connector housing
031 50831 (manufactured by Japan Aviation Electrics Industry Ltd ) for connector contact

Standard Life (Year)
Name Application Remarks
Power Applied [No Power Applied
BATTERY 1 System backup 5 1 —
BATTERY 2 Absolute encoder backup 5 1 For 3-axis encoder

Note The standard hfe 1s at ambient temperature of 25°C
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To replace the batteries, observe the following steps

B
— i -~ i 3 %
i

The super capaciior |ncorporated—
. Turn on power to MOTIONPACK-120 and the aside from the battermes enables e

SERVOPACK, and wait for 30 mlnytes or more backup without the batteries

Turn off power N

~ _ The super capacitor assures back-_
Replace the batteres . up for about eight hours or longer

Turn on power to the system - -

= BATTERY BLOCK

- - -

Note that If the batteries are removed when the super capacitor in the absolute
encoder 1s not charged, data in the encoder are lost

NOTE

Replace the two batteries at the same time

Do not connect the positive and negative poles of the batteries

Avoid high temperature, high humidity, and condensation during storage
Do not expose batteries to direct sunhight or splash water on them

B by =
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Typical Connections

% g 61 {(X-AXIS)
POWER SUPPLY ~ emmesosmmee omooom- ool TTmmts smmmm
Yoo MCCB oo o vace . SERVOPACK !
; CACR HR' ', AAB SERVOMOTOR |
IFIL NOISE FILTER ; !_ E IOTOR '
I =4 :
< ; Ry ZZ :
| ! € '
bl R A T o ﬁS> - !
'—'1 T :l : o T :
i i r i
e : t F
]
- ! H i
- i 1
! . i
. i LEAD LENGTH .
i Y34 |20 METERS OR LESS |
! Y45 | CONNECTING CABLE |
: ALM YASKAWA DRAWING !
H PCON No DPg405123 OR !
E e No DEB400093 ]
' - Be sure to do terminal !
i OT (FWD) ' treatment of shielded ;
E OT thvs) Bﬁ[}'e
‘ 2CN-6 '
i OBAT '
i 2CN 7 '
i —— :T__ I J
A I s 27 1 R
1 R H
o R R T EER -5 : - BAT \
: T T SAME ASY OBat =—dt ;
I r T ABOVE - t
! t —t )
' , 1 ICN '
- H L oo em e oo e I
g CoefZeAxis) o Moo
: R R i
i -3 ----m--k—§ BAT !
T — T SAME ALY  OBAT ——4 ?
r N (ABOVE B, ,
t ¢ i
MOTIONPACK-120 :: 1CN . !
JEFMC G031 - [ e I
MC1 GC”[]J\
it r
i t BAT : )
= === - 2T™ lg‘EBAT '
! E:[] 4CN 21IM 2 r -
i ICN
i I MCl MC2
T e ] 208 2TM—3:LE_:&"U;\_U~ rr2)
VNI
200/100V ! 9CN .
onrs SLlooN e SO
| POINTS I 10eN ESP1 MANUAL PUI SF
| L M-I GENERATOR :
el 2l : ITM 6% RPEH 2E5T/100M
2 i i=| ¥CN scN . Note
i Iy
Lo J F= 11© 1 ADD S phase for darge capacity
CRT CONTROL STATION SERVOPACK (3 phasc)
— JEFMC-H013 2 }Jso specificd cable JEFMC Wh0?
CNC or auxilary axis connection
o oNe[]
t2
r{re
140 POWER SUPPLY ‘
T
r2 - 4 54V R POWER POO\‘EEH
2 s 0wy OFF o MC!
24VDC MCT
fi:( FG o SUpP
R T r2 t2

Fig s9.13 "Typical .Connection of AC:SERVOPACK Type CACR-HR-AAB and MOTIONPACK-120
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Typical Connections o A T

RS T ) = . -
I I POWER SUPPLY 200/220VAC

}- )} mcce .

— —— - - o
iFIL NOISE FILTER f?."f’fi_s_] __________________ I
‘ - - . SERVOPACK .
_ R ) g CACR-HR '
[ - H M ‘
. !
H T _ = ! MAN
: - . MC _ . ! TEAMINALS '
' 1} 5 R 1
beb e oo i+ - %5 '
—it : &T '
IMC = ] * i i
T r sacurely L
5 ' ¢ grounded !
)
- - { FABUS
T o 200/100V ~ r. CN ! '
LA . 8 Jf ] :
] ﬁ - = .
ol ene (D i '
E@Lm SoaTion SN i 2 2N yag | LEADLENGTK
t 2 JEFMC FOTD H 18 20 METERS OR LESS |
CNB 2MC ! 5 Y4 CONNECTING CABLE
r MC1 , i -11 ALM YASKAWA DRAWING '
@ { MC2 No DP2409123 CR i
|_¢,__ i s . No CE8400093 !
3 I_ ESP1 DEC Be sure to do termunal
AVR | ! (pC 98LY) JEFMC B OT (Fwpy | treatment ot shielded '
/0 |__ ESP2 €031 FT RS Bcﬂe
T T g B“}“:w AN 5 e
— Ozt
. 1CN
DC OaV - ] scN S —— HE :
v MACHINE — (Ll
N FG
SIDE 7 Jec 1 .
1/0 — . Y AXIS)
—__ 0
L N 3 SAME A5 ABOVE!
I : L—-J
R T 1Z-AXIS)
POWER —
POWER oN *|
OFF T IMC ! Note -

Add S phase tor large capscity
SERVGPACK (3 phase}

,_qJ_p_[: . % (SAME A5 ABOVE
IMC
. :ﬂLﬁ | ‘

-
[AUXILIARY AXIS}
ISAME AS ABOVE)
JEFMC WE0A T

TERMINAL CONNECTOR

Fig 914 Typical Connection of AC SERVOPACK Type CACR-HR-AB and MOTIONPACK-120

S
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RST

NS POWER SUPPLY
) MCCB o) rmaovac: AC SPINDLE
CONTROLLER OTCR
u ooomcn._n‘
U
IFIL NOISE FILTER VS BZ6MT Il v s
<= MC2 u u 1M
1 v
- R v
— | s w W
i — T E E ™
T ICN \l
ten e ; : |
1 v
READY —2 O0—— i oA m o y h |
EMERGENCY STOP (—8_o—————p—&¢ FCB Gy —
FORWARD (RUNNINC) — * Fon pacam P
REVERSE (RUNNING) ——— -t L s
TORQUE LIMIT (H) 00— . ‘ uw_ T
TORQUE LIMIT (L) Qo= TuL el o =
SOFT START CAMCEL & i 55C s i MCTOR
—_— 3 12 WINDING
ALARM RESET {2 _© m RST e o L SELECTION
SPEED CAMMAND SELECTION ¢ © s DAS CAL Ly = {OPTIONAL)
L GEAH SELECTION —5 6—— i caz ——
M GEAR SELECTION Fg—c— = MGR e |l
P/Pl SELECTION 35—, cH ICN  ETALARM SIGNAL
ORIENTATION (OPTIONAL) ° 5 ORT e
MOTOR WINDING SELECTION [—c__é TN AT AT
{OPTIONAL) ® o oo Z ALARM CODE
— 2CN ACH B 1
BCD 0.0 o = ¢
BIN - S aca
$DIGIT} 2 DIGIT] o & EN comz E2—e S IMMON GrOUND
1 | — T e o bt . 23 24 26 27)
2 —1"2 5 o 5 g o 10 VFS SPEEDMETER
LI S 4 [ S . a1 -
5 | — [ 5 o6—teTlm v
e SO R v " 10 VFS LOAD METER
20 2 22 —o—.._I:Ds O%EDNTAHON 3
;g ; 1:; o =T on  (OPTIONAL) ov
100 10 | 256 e :2, o2 ! I;E_E—F'.-“ —
200 | w0 | siz e ™ L o 2 _7],.. , MAGNETIC
400 | <0 | 1024 ZERO SPEED —m——a s ! (:;VA‘:,_.A 7 SENSCR
B0 | B0 [ 2048 | peng spech S T P i Pcsl“';:""—:l : @
SRR 00l ' s p e £ [B:EJ
SFEED DETECTING Siowal et . 4 Fe duriel e i
TORQUE DETECTING SICNAL TDET [ELIN: e
TORGUE LINIT SICNAL e IV 5 SPINDLE
SPINDLE, KOTATIVG SICNAL 1P i OV Te——p s,
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Fig 915 Typical Connection of AC Spindle Inverter VS-626MTII and MOTIONPACK-120
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1. ALARM CODE LIST ‘ ‘

Code © Contents™ " Cause” sl - Corrective Action -
000 ;4; =1 S € % H
. - - L . ».4 P ,
'ggOOl . " - R - “-Te T -
002
003
004
005
006
SOLID TAPP
007 FRROR Solid tap program error Correct the program
PROG ERROR Threading fized cycle program
008 (C 76./G 927G 93) error Correct the program
+ Tool diameter offset
PROG ERROR mstruction error
009 (C 41/G 42) . Tool offset cross-point Review and correct the program
calculation error
Parameter setting error
0lo NOTCH ERROR Offset number specification Check function set parameters

error

+ Correct the program
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Code Contents Cause Corrective Action:
PROG ERROR * Internally processed M-code - .
o1l (M 90} with number M%0-M97 are used Correct the program .
012 OVER FLOW * More than 128 characters were | * Correct the program '
(128 ch) used 1 a single block (the number of characters)
i
+ No data follow the code :
013 PROG ERRCR (address) R . | . Correct th e‘_ t coram i
(NO ADDRESS) .| - No code (address) 1s placed ek Prog .
before data
* Invalid usage of munus sign, 0,
PROG ERROR or decimal point Correct the program :
014 v Check the decimal point set
(+#" ;#“0" ,**"¢) | - The decimal pomt 1s placed 1n : ;
parameter v
mcorrect position
015 PROG ERROR f:‘lntll'zv:lzliﬂc"?carximft:f;in? S:don - Correct the program
(UNUSABLE CH) gritica at orr Prog
section *
016 PROG EjRROR + Invalid number of cl:l1g'1ts were + Correct the program
(DIGITS) used 1n nput data L. (the number of digits 1n data)
, . Unavailable G -code 15 used
' - An option 1s used 1n a module | - Correct the program (G)
ot7 PROG ERROR (G) where the optional function 1s | Check the option
not supported
M
018 |PROG ERROR (G)| ~Conflicting G-codes are used o 0o ootdn (@)
m a single block * *
+ No F-instruction 1s .
019 PROG ERROR (F)| - programmed for interpolation + Correct the program (F or G)
operation ’ '
PROG ERROR * Radius for the crcular - : :
020 (R = 0) - Instruction 15 set to 0 ° Correct the program ‘(R,;I, or J)
021 PROG ERROR | - Qut-of-area specification’ error | - Correct the program ~

(G02/G03)

in the circular nstruction

(X, Y, or R)-
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Code . « Contents _ Cause _.. Corrective Act1on‘ -
¥
. for P- D
022 |PROG ERROR (P) f::;}; value for Peis out of Correct the program (P)
023 T ‘ - s
024 PROG ERROR Axial daté are programmed in | - Corréct the program |
(G 10) block 10O . (Delete the axial data )
* j - - 1 - - .
oA v
- Cycle start was input.after _+ Restart from the top of ‘the
025 M0z RESTART machine stops with code MO02 program after resetting
026 h - ’ ! - i } qi s 3
1
» Interpolation instruction error .
FG ERROR » Place instructton error - Correct the program

027

G0,.G02 G03) .|,

L
End point imstruction error

-

+ No skip 1nput S1g-n'a1 1s mput _

» Check the skip signal

(28 PROG EREOR n block' G31 ° ‘ "Check parameters related to
(G31) - - , .
+ Parameter setting error alarm detection
+ G43 and G44 are used 1n the ;
GO02 or G03 mode : )
029 OFFSE}T ERROR |-- G5 to G48 are used 1 the Correct the program {(G43-G48)
mode except GO0 to GO3
H
PROG ERROR - P 15 not specified 1n' block ' -
030 (MOg) MO8 O Corrgct the program (P) !
- | PROG ERROR « The program number called by Lo -
031 (M 985/ M 99)~ M98 or M99 was not found Check the related programs
032 PROG ERROR ., | - Level of nesting subprogram ' i?;n{ei i};zt?;q«grﬁ)n ri)o?ri;hrit ;};f
(M 98 NEST) call 15 five or greater | - ¢ € .subbrogram ¢

becomes four or less
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Code Contents Cause Corrective Action
033 PROG ERROR Axial specification 1s m block * Correct the program

(AXIS) G04 {(Delete the axial specification )
034 |PROG ERROR™ | ° I\Jr‘; ﬁr;;‘ifi f;t’ f}?:‘:fd pe » Add ending M - code

M02/M 03,/ Mgg) | Prog (M02, M30, or M99)

the program

035
036
037
038 PROG ERROR - The axis to be used 15 not « Correct the program ,

(NO AXIS) effective + Check system setup parameters

- Offset of X-or Y-axis (G40-

o35 | PROG ERROR G42 or G45-G48) was specified gojrea;iﬁlf‘;fret}t‘;e%i?ss,f_';‘;”;‘:g

(G80./G34) while combined operation - P a

nstruction
wnstruction was executed

040 ‘ ‘ ,
041
042 e
043
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Code Contents Cause Corrective 'Action
044 g S
; - - T
045 - : ‘
* '
046 : ‘
047 s
048 L
13
049 EXTERNAL - External error mput signal + Check the external error input
ERROR " {ER) 1s input sigral (ER)
: . ‘| " The machine ready 1nput Check the machine ready mnput
050 |MACH UNREADY | o001 (MRDY) 1s off signal (MRDY)
- Another alarm occurred - Check the wput signals such as SVON
051 SERVO POWER s Servo on-conditions are not satisfied Check the servo main power and
NOT- SUPPLIED Servo main power 15 off sequencer .
- Parameter setting error - Check system setup parameters
;
!
052 I
: !
EMERGENCY + Reset emergéncy stop
053 STOP Emergency stop Check emergency stop mput
'
1
054
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Code

Contents

Cause

Corrective Action

055

T

056

057

058

059

060

061

062

063

064

065
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Code Contents Cause Correctaive Action ;
} Check FA bus cable connection
COMN ERROR FA bus communication error + Check SERVOPACK 15W setting
066 () . p ¢ - Check system setup parameters
arameter setting error . Examine countermeasures against
noise N
- Check FA bus cable connection
COMN ERROR « FA bus communication error - Check SERVOPACK ISW setting
067 () P ¢ Check system setup parameters
arameter setting error - Examine countermeasures against
noise -
+ Check FA bus cable connection
COMN ERROR + FA bus communication error - Check SERVOPACK 1SW setting
068 @) P ¢ it - Check system setup parameters
arameter setting error . Examine countermeasures against
noise
069 - .
!
070
¥
071 i :
1
072 .
H
073 P
;
074
075
§
076 ;
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Code Contents Cause Corrective Action

077

078

079

080

081

082

083

084

085

086

087

—-309 -



Code Contents Cause Corrective Action !
088 ’
. !
089 t
1
090 ;
i
i
091 . :
i
092 ! -
093
094
L
095
t hal « Check the machine position and ndicated
Axial’ movement while power position, then reset the system
096 ABSO POS 15 off Check the system setup and alarm
CHECK ERROR (X)}| Parameter setting error detection parameters
. Encoder defect Check wiring to the encoder
ncoger dete Reset the encoder
Axial bl Check the machine position and indicated
xial movement while power position, then reset the system
097 ABSO POS 15 off « Check the system setup and alarm
CHECK ERROR (Y)| - Parameter seit:ng error detection parameters .
Encod " Check winng to the encoder *
- Encoder defect Reset the encoder
| bl Check the machine position and indicated
Axial movement while power position, then reset the system
098 ABSO POS 15 off Check the system setup and alarm
CHECK ERROR {(Z)| - Parameter setting error detection parameters h
E def Check wirmg to the encoder
» Encoder defect - Reset the encoder
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Code +» *Contents Cause - Corrective Action .

99

> More than 128 characters were ¢
used 1n a single block on DNC + Check the communication circuit
operation (The end of block code + Check the way of data conversion
1s lacking, etc) '

100§ DNC ERROR

101

“

102

103

104

105

106

- -

107

108: s T .

109 )
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Code

_ Contents

Cause

Corrective Action .

110

111 . C ‘ :
112 ' . :r
113 N
4
114 )
115 ) .
)
116
‘ 1
i
117
1
118 :
) + Examine spindle load !
SPINDLE RPM + Large spindle load fluctuation + Check spindle PG wiring |
118 ALARM - Spindle PG counter malfunction | -+ Examme countermeasure agamst noise '
. Parameter settlng error M Check p&rameters related ic
spindle fluctuation check
120

- =32-



Code

Contents

r

Cause

Corrective Action

121

122

123

124

- o o

125

126

127

128

129

130

131
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Code

Contents -,

Cause - -

Corrective Action

132 ;
\
133 i
5
134 ;
Y
1
t i
135 v
i
i
_ * ;
¥ ¢
136 i
i
H
1 o
137 :
4
138 o
139 ;o
%
1
140 !
t
141 .
14
142
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Code

- Contents

Cause

Corrective Action .

143

144

145

146

147

148

149

150

151

152

153
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Code

15

Contents

Cause

Corrective Action

154

155

156

157

158

159

160

161

162

163

164
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Code Contents Cause Corrective Action

165

166

167

168

169 :

170

171 T

172

173

174

175
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Code Contents Cause Corrective Action
H
176 !
177 )
i
178 ;
;
§
179 !
150 |RAM ERROR (1) | - MOTIONPACK defect - Contact your YASKAWA
representative .
- i
181 | RAM ERROR (2) | - MOTIONPACK defect - Contact your YASKAWA
representative
182 | RAM ERROR (3) | - MOTIONPACK defect Contact your YASKAWA
representative |
183 | RAM ERROR (4) | MOTIONPACK defect + Contact your YASKAWA
representative
i
184 | RAM ERROR (5) | MOTIONPACK defect Contact your YASKAWA
representative ,
. i
185 RAM ERROR MOTIONPACK defect Contact your YASKAWA ;
{1/70) representative
i
186 RAM ERROR MOTIONPACK defect Contact your YASKAWA
(CRT) representative :
£
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Code ‘- Contents Cause - Corrective Action

187 N
188
+ Check the MOTIONPACK built-in batteries
PARAMETER + Backup battery s disconnected Check power supply
189 SUM ERROR + Power supply fault Reset the parameters, program® and
MOTIONPACK fault offset values If the error persists,
i contact your YASKAWA representative
190 ROM ERROR MOTIONPACK defect Contact your YASKAWA
(MM) representative

- Contact your YASKAWA
representative

191 | ROM ERROR (1) | + MOTIONPACK defect

Contact your YASKAWA

192 ROM ERRCR (2) MOTIONPACK defect
representative

+ Contact your YASKAWA

153 ROM ERROR (3) | « MOTIONPACK defect
representative

194 |ROM ERROR (4) | - MOTIONPACK defect - Contact your YASKAWA

representative
195 ROM ERROR MOTIONPACK defect Contact your YASKAWA .
(IL/70) representative
196 EOM ERROR - MOTIONPACK defect * Contact your YASKAWA
(CRT) representative :
197 ' I
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Code

Contents

Cause

Corrective Action

198

199

200

201

202

203

204

205

206

207

208
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Code Contents Cause Corrective Action ,

209

210

211

212

213

214

215

AL

217

218

219
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Code

Contents

Cause

Corrective Action

220

221

-

222

223

224

225

226

.

227

228

229

230

AT
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Code

Contents .

Cause

Corrective Action !

231
232 %
1
!
i
233 -
;
234 ;
!
1
235 .
236 ;
{
i
237 ;
t
238 ~
i
239
240 .
1
i}
241 .
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Code

Contents

Cause

, t
Corrective Action

242

243

244

" 245

246

247

248

249

250

251

252

F
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Code

Contents

Cause

Corrective Action

253

254

255

256

257

258

259

260

261

262

263
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Code

Contents

Cause -

Corrective Action

264

265

266

e ramy

267

P

268

269

270

R

ey

271

272

273

274
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|

Corrective Action

W

e e

o et m————

v e e Y

yE

o ke ey ppnrn =

ik

A iy A

.

L o e

= | ——

Cause

Contents

Code

275

276

277

278

279

280

281

282

283

284

285
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Code

Contents

Cause

Corre_ctlve Action

286

287

288

289

.

290

291

292

293

294

295

296
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T

Code Contents Cause Corrective Action

297

298

299

300

301

401

501 .

302 | TIMING ERR (X) - Check connection of the FA bus
402 (Y) cahle ‘
502 (Z) | - FA bus communication error Check setting of SERVOPACK 1SW
702 (A) + Examine countermeasure against
802 (B) neise

303

403

503

304 | ANS MISS (X), » Check connection of the FA bus
404 (Y) L. cable ) :
504 ) (Z) - FA bus communication error - Check setting of SERVOPACK 1SW
704 (A) + Examine countermeasure against
804 (B) noise

305 k

405

505 .

306

406 !

506

307 | RX MISS (X) - Check connection of the FA bus
407 (Y) cable

507 (Z) - FA bus communication error » Check setting of SERVOPACK 1SW
707 v o(A) + Examine countermeasure against
807 - (B) - noise
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Code Contents Cause . Corrective Action
308 |P COUNT ERR (X) + Check connection of the FA bus
408 {Y) cable
508 {Z)| + FA bus communication error - Check setting of SERVOPACK 1SW
708 ((A% - Examine countermeasure against
808 B noise '
309 .
409 )
509
310 _F ERR (X . . - Check the overtravel LS, reset,
410 ot R EYg Positive direction overtravel and move m the reverse direction
510 () signal input Clheck Iéarameters related to OT
+ Operation or program error alarm_detection :
e ) - Parameter setting error * Check"the SERVOPACK
810 {B) € g overtravel input signal ¢
R E . - Check-the overtravel LS, reset,
2}} OT-R ERR %%g Negative direction overtravel and move n the reverse direction
511 (Z) signal mput . Clheck parameters related to OT
- Operation or program err alarm detection
711 (a) | T PorAROn O e " | - Check the SERVOPACK
81l (B) arameter seiting error overtravel input signal |
i
312 { 3
412 !
512
H - y Ty 1 .
313 I
413 ot w L Y :
513" L . .
§
314
414 !
514 :

15 | SERVO . wa Check, connection between the
2 I EACRING SERVOPACK and the motor
515 ERROR (X) (Y) - Servo system servo dev1!at1c§n . C}ieckdsettmg of parameters

i eXCEssIve related to system setup and
;ig El%:g (A) ?:eﬁ"vokcharicterllstug,

- ack machine loa

316 |SOT-F ERR (X) | . Positive direction software * Check program and operation, reset,
gig gg himit switch move 1n the reverse direction
716 (A) Operation or program error Check setting of parameters _
216 (B) » Parameter setting error related to software himit switch
317 SOT-R ERR (X) - Negative direction overtravel - Check program and operation, reset,
éi; g% signal 1nput move in the reverse direction
717 (A) Operation or program error Check setting of parameters
817 (B) + Parameter setting error related to software limit ;sw1tch
318 |PSET-ERR (X)-. £ + Check connection between the
418 (Y3 - SERVOPACK and the moter
518 ' (Z) + Positioning error s Y Check setting of parameters
718 S (A) P related to servo characteristics
818 (B) Check machme load ‘
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Code

Contents

Cause s

Corrective Action

319
419
519

320
420
520

-

321
421
521

322
422
522

323
423
523

324
424
524

325
425
525

326
426
526

327
427
527

328
428
528

329
429
529

- -
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Code Contents Cause Corrective Action
330

430 ;
530 ]
331 {CMD ERR (X)

ég% g; - FA bus communication error + Check FA bus cable connection
731 (A) + Wrong operation . Operate according to manual
831 (B) )
332 RAM-ERR1 (X}

432 () .

532 (z) | SERVOPACK defect Contact your YASKAWA
732 (A) representative

832 (B)

333 |RAM-ERR2 (X)

433 (Y) _

533 (7) . SERVOPACK defect Contact your YASKAWA
733 (A) representative

833 (B)

334 |ROM ERR (X)

aa (¥) - Contact your YASKAWA -
534 (2 - SERVOPACK defect

734 (A) representative

834 (B)

335
435 :
535

336

436

536

337

437

537

338

438

538

339

439

539 .
340 ¢
440 ! )
540 :
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Code

Contents

Cause

Corrective Action

341
441
541

342
442
542

343
443
543

344
444
544

345
445
545

346
446
546

ABSOLUTE
ENCODER
ERROR

(X) (Y} (2) (A) (B)

_* Parameter setting error
+ Absolute encoder defect

- Check system setup parameters

Check connection between the

encoder and the SERVOPACK ]

* Check the batteries
- Reset the encoder

OVER CURRENT
(X) (¥)
(Z) (A)
(B)

* System setting error .
+ Improper wiring to the motor
+ SERVOPACK defect

* Check the system setup parameters
* Check connectrons of the motor

and servo system
Contact your YASKAWA
representative

MCB TRIPPED (X)
(Y)
(Z)
(a)
(B)

+ SERVOPACK cireuit protector

18 1n the trip status from
start-up

- SERVOPACK defect

- Turn on the circuit protector

Contact your YASKAWA
representative

REGENERATIVE
TROUBLE
(X) (Y) () () (B)

* Break 1 wire in the

regenerative resistor

+ SERVOPACK defect

- Check and replace the

regenerative resistor
Contact your YASKAWA”
representative
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Code Contents . Cause - . Corrective_Action !

352 | OVER VOLTAGE . Check load machine inertia
‘ég% (X) {Y) Excessive load nertia converted into motor axes
759 (Z) (A) - SERVOPACK defect - Contact your YASKAWA
852 (B) representative ;
353 | OVER SPEED (X) . Check the system setup and
453 (Y) | *lmproper wirmg 1o the motor

servo characteristic parameters

553 (Z) | - Improper wiring to the encoder
753 (A) | . Parameter setting error - Check wiring to the motor
853 (B : Check wiring to the encoder

354 | VOLTAGE DROP

454 .
soq (X) (Y) . SERVOPACK defect Contact your YASKAWA
754 (Z) (&) representative
854 (B) .
355 |OVER LOAD (X) - - )
455 (Y) Parameter setting error + Check the system setup and
555 {Z) SERVOPACK overload servo characteristic parméters
756 (A) | .+ Improper wiring to the motor - Review load i
855 (B) o
356 A - Im r(; er w1r1n-'to the encoder | * Check w1r'1ng to the encoder
456 | POSITIONING ) IntzrnI;l pulse cgounter . Examine countermeasure against
556 ERROR malfunction noise
756 (X} (Y) (Z) (A) (B - Contact your YASKAWA
856 + SERVOPACK defect representative
357 : ;
457 i 3
557
i

358 i
458
558 .

- i
359 * 3
459 PG LINE » Improper wiring or break 1n - Check waring to the encoder
559 DISCONNECTION |- wire to the encoder ~ - Contact your YASKAWA

;gg (X) (YY) (Z) (A) (B) . Encoder or SERVOPACK defect representative

4

+ Check systemselup parameters

360 OVER RUN - Parameler setting error « Check wiring to the motor and encoder

ggg PREVENTION i LTP;;%%?e:ang to the motor Ren;ilefw the serv? sys}i;em, for instance,
5 modify setting for the servo

760 | (X)(Y) (Z) (A) (B) | - SERVOPACK overrun detected | charactenstic pargmeters ,

860 - SERVOPACK defect Contact your YASKAWA representative

361 |DSP ERROR (X% . , R -

461 S - ) e KAWA

561 . {Z) | -SERVOPACK defect ontact your YAS

761 (A) . representative .

861 (B)

362 .

462 o "

562 R !
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Code

Contents

Cause

Corrective Action

363

263
763
863

OPEN PHASE (X)

{Y)
(Z)
(A)
(B)

Parameter setting error

+ Open phase 1n three-phase

power supply
Improper wiring to three-phase
power supply

+ Check the system setup

parameters

Check wiring to SERVOPACK

power supply

s

364
464
564

365
465
565

366
466
566

367
467
967

368
468
568

369
469
569

370
470
570

371
471
571

372
472
572

373
473
573
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Code

Contents

Cause

Corrective Action

374
474
574

+

-

375
475
975

376
476
576

377
477
577

378
478
578

379
479
579

380
480
580

381
481
581

382
482
582

383
483
583

384
484
584
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Code

Contents

Cause

Corrective Action

385
485
585

386
486
586

387
487
587

388
488
588

389
489
589

390
450
590

391
491
591

392
492
592

393
493
593

394
494
594

395
495
595

—-331-



Code Contents. Cause Corrective Action |

i

396
496
596 ‘

397
457
597 ‘

398
498
598

399 Vs
499
599 )
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2. SERVOPACK ALARM CODE LIST

SERVOPACK alarms are indicated on the 7—'se'gment indicator on the SERVOPACK as

shown 1n the following table

Apart from the causes hsted in the table, alarm may

result from settirig-.errors in parameters such as motor selection, controller selection,
and encoder pulse number Parameters must be checked especially at test run

.t

4

Lighting Condition

Probabite Cause

Corrective Action

[o]

Absolute

Encoder Error

Comes on when onl
contrel power 1sapplied

Control board defect

Replace the SERVOPACK

Comes on after several
seconds after control
power 1s turned on

Absolute encoder malfunction
[nternal element malfunction

* Turn off power once,
then turn 1t on

Absolute encoder malfunciion
* Batteries not connected

Set up the absolute
encoder again

i
+ Improper wiring'to the absolute encoder

Connect cables correctly

Absolute encoder defect

* Replace the motor

Overcurrent

Comes on when only
control power 1s applied

Control hoard defect

Replace the SERVOPACK

Comes on when servo 1s
turned off after main
power 1s turned on

(a) MCCB does not trip

Current feedback circurt fault
Main ciremtt transistor
module deffect

Replace the SERVOPACK

+

Comes on when servo
and main power are
turned on

{b) MCCB also trips

Motor grounding
Mam creutt transistor
module defect+ -+

Replace the motor
Replace th‘e SERVOPACK

1
b

Comes on when only
main power 1s turned
on

Main creunt transistor
module defect

the SERVOPACK

t

* Replace

H

Circuit
Protector .

Tripped

+ Comes on when only
control power is applied

Control board defect

Replace the SERVOPACK

Il
H
«

Comes on when main
power 1s turned on

Mam crewt diode bridge
defecy

Replace the SERVOPACK

MCCB doss not trip

Check for break in wire

m lead to the SERVOPACK
Also check conductiity

al joints

H

2
Regenerative

Circuil Error

Comes on when only
control power 1s applied

Conirol board defect

* Replace the SERVOPACK

Comes on after about
05 to | second after

power 1s applied to th
main clrcuilt -

Regenerative transistor defect

Replace the SERVOPACK

Break 1n wire 1n regenerative
resisior

Check and replace the
regenerative resistor
{Replace the SERVOPACK )

L

H
v

Overvoltage

Comes on when the
motor starts or slows
down

Excessive load mertia

Check load 1inertia con-
verted 1nto motor axes

Regenerative processing :
circmt defect

Replace the SERVOPACK

I

Overspeed

Comes on after fast
. operation when a
' reference 15 input

Improper wiring 1o the motor
[mproper wiring to the
oplical encoder

Correct motor wiring
Check and correct pulses
of phases A, B, C, U, V,
and W on 2CN

|

Voltage Drop

Comes on when power
15 applied to the main
circult

Main cireurt thynistor/ diode
mixed module defect

- -

Replace the SERVOPACK
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P it

Lighting Condition ¢

Probable

Corrective Action

H

Overload

Comes on when only
control power is applied

+ Control board defective

+ Replace the SERVOPACK

- Comes on during opera-
tion When control power
1s turned off and then" .
again on, operation 18
restarted

+ More than the rated load 1s
applied

Review and examine
the load (Overload)

+ Although the motor
rotates, necessary torgque
18 not obtained After a
while, the alarm lamp
comes on When control
power 1s turned off and
then again on, torque 1s
insufficient as before

-~

Motor circuit wiring error
such as U—V, VW, or -
W—-U

Single phase connection (one
phase missing because of
break 1n wire) o

Correct connection .

i

Position
Error

Comes on when only
control power 1s applied

+ Control board defective

Replace the SERVOPAC(TI{

Comes on during
operation '
Comes on frequently

+ Improper wiring to the
absolute encoder

Check and correct phase
-A, -B, and -C pulses
of 2CN

+ Internal PG pulse counter
malfunction

Examine* countermiea-
sure against noise

I

s

PG
Disconnection

- Comes on when only
cofntrol power i1s applied

Improper wiring to the
absolute encoder

.

-~
Correct wiring

Absolute encoder defective

Replace the motor

H

Open PHase_

Comes on when only
control power 1s apphied

Control board defective

- Replace the SERVOPACK

- Comes on when power 18
applied to the mam circuil

- Connection omission 1n
3-phase power supply

* Check connection

H

D

[45]

P Error

Comes on when only
control power 15 applied

Control board defective

Replace the SERVOPACK

¥

I

Excessive
Servo Deviation
a3

Comes on during
operation

- Same as system alarm of
MOTIONPACK-120

- Same as system alarm
of MOTIONPACK-120

I

Overrun
Prevention

Comes on when only
control power 1s applied

Control board defective

+

Replace the SERVOPACK

- Comes on after slight
maove at starting

+ Improper wiring to the motor

Correct motor connection

- Improper wiring to the
absolute encoder

Check and correct phase
-A and -B pulsesof 2CN*

sh

r

+Overtravel

g

Comes on when only
control power 15 applied

« Wiring error, L3 defective

Check at ;the
corresponding position

Comes on during
operation

+0T LS was mput

Move the!machine 1n
reverse direction

I

—Overtravel

.

Comes on when only
control-power 18 applied

Wiring error, LS defective

- Check at the
corresponding position

Comes on durning
operation

+ =0T LS was nput

Move the machine 1n
reverse direction

Pl ]
o =
Q @ '
=B

Comes on when only
control power 1s applied

Control board defective

+ Replace the SERVOPACK

Comes on during
operailon

If the alarm occurs frequently,
+ Control board defective

Replace the SERVOPACK
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Fe
Lighting Condition ’ Probable Cause Corrective Action
No Lighting, Comes on during Control board defective * Replace the SERVOPACK
CPU Error operation Control power defective
{Power 1s not applied to the moior) )
Base Blocked PP

i

Wail for FA Bus
Communication

[ ]

Normal

Indication in normal status (Power 1s applied to the motor )
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3. 1/0 DIAGNOSIS NUMBER LIST
(1) Control Fixed Input of Motion Module

ADDRESS

#4000

#4001

#4002

#4003

#4004

#4005

#4006

#4007

#4008

#4009

D1

D7 D6 D5 D4 D3 D2 Do
EDIT MEM DNC MDI STEP |HANDLE| JOG | RAPID
ROV3 | ROV2 | ROVI OV 16 ovse ov4 ov2 ov1
) JOV 8 JOV 4 Jov 2 JovV 1
Lz +JY + JX

- Jz —JY —JX

HZ HY HX

PRGP PRMP MP 2 MP1 ZRN STP STR

MLK ZPNT EINV NEG PMEM SBK

SK 8 SK7 SK 6 SK 5 SK 4 SK 3 SK 2 SK 1
GR2 GR 1 GRO SLPC SSTP FRN RRN
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ADDRESS

#4010

#4011

#4012

#4013

#4014

#4015

#4016

#4017

D7 D6 D5 D4 D3 D2 Dl Do
SFIN FIN TBXON RESET MRDY
ER  |BATALM3J SVOK

W 28 W 24 W22 W2l W 18 W 14 W12 W 11

- 343 -




ADDRESS

#4020

#4021

#4022

#4023

#4024

#4025

#4026

#4027

#4028

#4029

D7 D6 D5 D4 D3 Dz D1 Do
ASVOK | ZRNA | —JA-| +JA | ZPNA | DIRA |INC/ABSA| STRA
HA7 HA 6 HAS HA 4 HA3 HA 2 HA 1 HA 0
BSVOK | ZRNB | —JB +JB | ZPNB | DIRB |INC/ABSB| STRB
HB7 HB 6 HB 5 HB 4 HB 3 HB 2 HB 1 HB 0
RSTB | STOPB | RSTA | STOPA

Note Signal 1n (

) 1s not for standard 170 allocation
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(2) Control Fixed Output of Motion Module ' "

ADDRESS

#4500

#4501

#4502

#4503

#4504 -

#4505

#4506

#4507

#4508

#4509

Note Signal name in {

D7 D6 D5 D4 D3 D2 D1 Do

M 30 M0z M 00 DEN QF SPL STL
BATALM SVON..| MCRD (ESP) RST ALM
i N TF SF MF

~ ZP7 ZPY ° ZPX

GRH GRL SLPS G93IM
M 28 M 24 M 22 M2l Mis M 14 M 12 M1t
T28 . Tz24 T 22 T21 T18 T4 T12 T11
| ;
AC7 AC6H ACS ACH4 AC3 AC2 AC1 ACQO
ACO ACS
SVONB | ZPB | ALMB | MOVB | SVONA | 7ZPA | ALMA | MOVA

) 1s not specified at standard [0 allocation
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- ‘e A3 -3

(3) Input Signal of Motion Module 1CN, 2CN .
Indication in top column Signal name specified at standard 17O allocation

Indication 1n bottom column Connector‘pm No

ADDRESS D7 D6 D5 = D4 D3 D2 D1 D0

#4200 EDIT MEM - DNC MD1 STEP HANDLE JOG RAPID

LEN-36 | 1CN-20 | 1CN-4 | 1CN-35 | 1CN-19 | 1CN-3 | 1CN-34 | 1CN-2

#4201 ROV 3 ROV 2 ROV 1 ovie |- OvVs ov4 ov2 oV 1

ICN-23 | ICN-7 ICN-38 | 1ICN-22 | 1CN-6 ICN-37 | ICN-21 | ICN-5

#4202 RESET SVOK |- MRDY JOV 38 JOV 4 JOV2 JOV 1

ICN-10 | ICN-41 | ICN-25 | 1CN-9 ICN-40 | LCN-24 | 1CN-8 1CN -39

#4203 REN —JZ —JY —JX FRN +JZ +JY +JX

I1CN-44 | 1CN-28 | 1CN-12 | 1CN-43 | ICN-27 | 1CN-11 | 1CN-42 | 1CN-26

#4204 SSTP GR2 GR1i MP2 MP 1 HZ HY HX

! ICN-31 | 1CN-15 | 1CN-46 | 1CN-30 | 1CN-14 | 1CN-45 | 1CN-29 | 1CN-13°

#4205 ZPNT MLK FIN ZRN STP STR ER SBK

ICN-50 | 1CN-18 | 1CN-49 iCN-l? 1CN-48 | ICN-32 | 1CN-16 | 1CN-47

#4206 |- W28 W 24 w22 W21 W18 W 14 W12 Wil

2CN-36 | 2CN-20 | 2CN-4 2CN-35 | 2CN-19 | 2CN-3 | 2CN-34 | 2CN-2

#4207 SK 8 SK7 SK 6 SK5 SK 4 SK 3 SK 2 SK 1

' 2CN-23 | 2CN-7 | 2CN-38 | 2CN-22 | 2CN-6 | 2CN-37 | 2CN-21 | 2CN-5
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(4} Output Signal of Motion Module 2CN

Indication 1n top column

Indication in bottom column

ADDRESS

#4300

#4301

#4302

#4303

Connector pin No

Signal name specified at standard 17O allocation

D7 D6 D5 D4 D3 D2 Dt Do

M 30 Moz SVON M 00 DEN oP SPL STL
2CN-10 | 2CN-41 | 2CN-25 | 2CN-9 | 2CN-40 | 2C0N-24 2CN-8 | 2CN-39

ALM ZP7, ZPY ZPX RST SF TF MF
2CN-44 | 2CN-28 | 2CN-12 | 2CN-43 | 2CN-27 | 2CN-11 | 2CN-42 2CN-26

M 28 M24 M2z M21 M 18 M i4 M12 M 11 1
2CN-3L | 2CN-15 | 2CN-46 2CN-30 | 2CN-14 | 2CN-45 2CN-26 | 2CN-13

T 28 T 24 T22 T21 T18 . T 14 T12 T
2CN-50 | 2CN-18 | 2CN-49 | 2CN-17 | 2CN-48 | 2CN-32 2CN-16 | 2CN-47
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(5) Input Signal of Motion Module 9CN-~

Indication 1n top column

Indication 1in bottom column

ADDRESS

#4208

#4209

#4210

#4211

#4212

#4213

Connector pin No

Signal name specified at standard 170 allocation

D7 D6 D5 D4 D3 D2 DI DO

SLPC S-FIN GRO PRGP PRMP
9CN-36 | 9CN-20 | 9CN-4 | 9CN-35 | 9CN-19 | 9CN-3 | 9CN-34 | 9CN-2
PMEM NEG TBXON EINV RSTB STOPB RSTA STOPA
9CN-23 | 9CN-7 | 9CN-38 | 9CN-22 | 9CN-6-| 9CN-37 | 9CN-21 | 9CN-5
ASVOK ZRNA —-JA +JA ZPNA DIRA | INC/ABSA | STRA-
9CN-10 | 9CN-41-| 9CN-25 | 9CN-9 | 9CN-40 | 9CN-24 | 9CN-8 | 9CN-39
_ HA7? HA6 HAS5" HA 4 LA 3 HA 2 HA1 HA D
9CN-44 | 9CN-28 | 9CN-12 | 9CN-43 | 9CN-27 | 9CN-11 | 9CN-42 | 9CN-26
BSVCOK ZRNB —JB +JB ZPNB DIRB | INC/ABSB | STRB
9CN-31 | 9CN-15 | 9CN-46 | 9CN-30 | 9CN-14 | 9CN-45 | 9CN-29 | 9CN-13

HB7 HB 6 HBS HB 4 HB 3 HB?2 HB1 HB 0
9CN-50 | 9CN-18 | 9CN-49 | 9CN-17 | 9CN-48 | 9CN-32 | 9CN-16 | 9CN-47
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(6) Output Signal of Motion Module 10CN -
Indication mn top column Signal name s‘,pe‘afled at standard [0 allqcatlon

Indication mn bottom column Connector pin No

"ADDRESS D7 D6 D5 D4 D3 D2 DI Do

#4304 GRH GRL SLPS G93M BATALM | MCRD

10CN-36 | IOCN-20 | 10CN-4 |10CN-35 | 10CN-19| 10CN-3 | IOCN-34 | 10CN-2

#4305 | AC7 ACS ACS AC4 AC3 AC2 ACI ACO

I6CN-23 | 10CN-7 | I0CN-38 | 10CN-22 | I0CN-6 | I0CN-37 | IOCN-21 | 10CN-5

#4306 ACH ACS8

I0CN-10 | I0CN-41 | IOCN-25| 10CN-9 [ 10CN-40 | IDCN-24 { I0CN-8 | I0CN-39

#4307 SVONB ZPB ALMB MOVB SVONA ZPA ALMA MOVA

I0CN-44 | IOCN-28 | IOCN-12 | 10CN-43 [ I0CN-27 | I0OCN-11 | I0CN-42 | 10CN-26

#4308

10CN-31 | I0CN-15 | 1I0CN-46 | lOCN-30 | IOCN-14 | IOCN-45 | IOCN-29 | I0CN-13

#4309

I0CN-50 | 10CN-18 | IOCN-49 | I0CN-17 | IOCN-48 | JOCN-32 | IOCN-16 | 10CN-47
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SERVOPACK I/0 Monitor

ADDRESS

#6000

#6001

#6002 -

#6003

#6004

#6005

#6006

#6007

#6008

#6009

D7 D6 D5 'D4 D3 D2 iDl‘ D0:
SKIP DEC PCON OT-R | OT-F
ALM BRK - T-LIM s: LIM | PRDY PC PB - PA
SKIP * DEC PCON OT-R |° OT-F
ALM BRK T-LIM | S-LIM | PRDY ._Pc PB PA
“SKIP ‘ DEC PCON OT-R | OT-F

ALM BRK T-LIM | S$*LIM | PRDY | PC PB PA
' DEC PCO_N OT-R | OT-F

ALM BRK T-LIM | S§-LIM | PRDY PC PB PA
DEC PCON OT-R OT-F

ALM BRK T-LIM | $-LIM | PRDY PC PB PA
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MOTIONPACK-120
DESCRIPTIVE INFORMATION

f

TOKYO OFFICE  Ohtemach: Bidg 1 6 1 Onhtemachi Chiyoda ku Tokyo 100 Japan

Phone (03} 3284 9111 Telex YASKAWA J33530 Fax {03) 3284 9034

YASKAWA ELECTRIC AMERICA INC

Chicage-Corporate Headquarters 2242 MacArthur Bivd Northbrook 1L 60062 2028 US A
Phone (708) 291 2340 Fax (708) 498 2430

Chicago-Technical Center 3160 MacArthur Blvd Northbrook L 60062 1917 USA

Phone (708) 291 G411 Fax (708) 291 1018

MOTOMAN INC

805 Liberty Lane west Carroliton OH 45449 US A

Phone (513} 847 6200 Fax (513) 847 6277

YASKAWA ELETRICO DO BRASIL COMERGIO LTDA

Rua Conge Do Pinhal 8 5 Andar Sala 51 CEP 01501 Sao Paulo SP Brasi|

Phone (011} 351811 Fax (G11) 37 7375

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2 65824 Schwalbach Germany

Phone 149y 6706 569 300 Fax (49) 5196 888 301

Moteman Robotics AB

Box 130 S 38500 Torsas Sweden

Phone 0486 10575 Fax 0486 11410

Motoman Rebotec GmbH

Kammerfeldstrafe 1 85391 Allershausen Germany

Phone 0B166 800 Fax 08166 9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchargton Woods Cumbernauid Scotland G68 8LD UK

Phone (1236)735000 Fax [12361458182

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Bldg 901 188 3 | Ga Eulyro Joong Gu Seoul Korea

Phone {02)778 7844 Fax (02)753 2639

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

Head Dftce CPF Bidg 79 Robinson Road # 14 05 Singapore 0106 SINGAPORE

Phone 221 7530 Telex (87) 24890 YASKAWA RS Fax 224 5854

Service Center 221 Henderson Road # 07 20 Henderson Bulding Singapore 0315 SINGAPORE
Phone 276 7407 Fax 276 7406

YATEC ENGINEERING CORPORATION

Shen Haiang Tang Sung Chiang Bunding 10F 148 Sung Chiang Road Taipen Tamnwvan

Phone (02) 563 0010 Fax (02) 567 4677

SHANGHAI OFFICE  Room No 8B wan Znong Building 1303 Yan An Road (West) Shangha 200050 CHIMNA
Phone (88) 212 1015 Fax {86} 212 1015 *
TAIPEI OFFICE  Shen Hsiang Tang Sung Chiang Builging 10F 146 Sung Chiang Road Taper Tawan
Phone (02) 563 0010 Fax (02) 567 4677

YASKAWA ELECTRIC CORPORATION

YASKAWA
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