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INTRODUCTION

Motionpack-34 enables a high accuracy. high resolution and high speed positioning
system by employing a servomotor with an absolute encoder and Servopack with
Motionpack-34 interface.

Motionpack-34 can be used as a controller for the absolute positioning system
combined with Yaskawa’s absolute encoder. Therefore, there is no return to home
operation when the power is turned on.  Because, Motionpack-34 has zane-signal
outputs, the user can reducc the number of limit-swiltche’s required for the home
position. At the same time Motionpack-34 is provided with functions of variable speed
positioning, passing signal output, and angular index detection added to the present
functions of Motionpaclk-33. )

Motionpack-34 can supply a system superior in economy, maintenance and effi-
ciency to adjust wide-range automation.

The table below is given for your convenience; € shows the sections for urgent
reference and ) shows the related sections.
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1. SYSTEM CONFIGURATION

This section shows absolute value system Motionpack-34
configuration. For system configuration, use Servomaotor with
absolute encoder and Servopack with Motionpack-34 inter-
face (Type CACR-SR | :TZ8S | ).

St

530285

PROGRAMMER CONTROLLER AC SERVOMOTOR  Servopack

9 —
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1.1 ABSOLUTE SYSTEM CONFIGURATION

QPERATICH
PANFL.

1 SIOMENCE
<o

1
1 a0,
.
I
I
I

e |

Iz ,fwxwmﬁf CONTRGLLER
TWPE CMPC-CM34C

Servapack
TYPE CACR-SRI (TZES: |

A |

SPINDLF  FFFFF

Ll WMOTOH Lk WORKPIEZE
{
PROGRAMMER i
TYPE CMPT-PM3IF
{COMMON WITH
FEEDE
“Mohionpock 33 ) SIRVOMOTOR ﬁ

PG

1,575 A -
o Dt et BALLSCRW
MANLIAL

PULSE GEMERATOR
{OFTIONAL)
TYPE-MGZ-1 0B o QUICK MEED

IR5T MG
EEEJD CUT NG SECOND

CUTTING FEED

1\
s

1230 1250 psrance

mrn

QUICK RETURN

N040 01 X1200 F10000 1200——Positioning command at 1200 mm peint at quick

feed of 10m,”min with current limitation of 200%

NO41 (01 X1230 F300 ————— Positioning command at 1230 mm point at first
cutting feed of 0.3 m,~min

NM2 GO1 X1250 F100 150 -~—— Positioning command at 1250 mm point at second
cutting feed of 0.1m.-"min wilh current limitation of
509

N(43 G04 D10 Dwell 1.08 command

N044 GO1 X0 F10000 1200 — Positioning cotnmand at quick feed of 10m,min
with currenl limitation of 200% !

K045 M30 — Command end
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2. SYSTEM

This section describes the features of Motionpack-34 and
each component. By combining with YASKAWA servomotor
with absolute encoder and its controller Servopack,
Motionpack-34 provides a high accuracy, high revolution
(8192p.“rev max. + 99999 rev,} and high speed positioning
system. This positioning system does not need return to
home operation; omitting the limit switch and shortening the
cycle time are available.

Motionpack-34 CONTROLLER
TYPE CMPC-CM34C

- 11 —
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21 FEATURES

Motionpack-34 is 1-axis feeder, motion controller for positioning as a further developement
of the existing Motionpack-33. Servo drive unit is provided with AC servomotor with
absolute encoder and its controller Servopack, By using absolute encoder, Motionpack-34
does not need a return to home position when power supply is switched on. Motionpack-
34 is provided with variable functions as follows for effective and high technic feeder control

or flexible and cxtendable system configuration.

However, relative operations with other axes such as synchronizing or interpolation are

not available. It does not contain a scquencer for machine logic control function.

A desired positioning program is executed by being stored in non-volatile semi-
conductor memory inside the controller input. by key from program panel or input from a

tape device. Tape operation during reading-in tape can not be performed.

(1) Absclute Value Mathod
Position detection is possible becausc of absolute encoder even if the power is off.

Accordingly, return (o home position is not needed when power is switched on.

(2) Torqgue Control Function

All mation commands can control torque devices. This function enables the following.

(a} 1f a tool has broken, the machine is protected from additional trouble caused by

reaction to the broken tool.

(b} Machining with dwell or machine stop at the end of the siroke by reducing torquc has

enhanced machining accuracy and simplified drive system.

{c) Programmable “soft” positioning and “soft” prasping which are capabilities required

for robots assembly are possible.

(d) Acceleration is controlled in proportional to torque so that the machine and workpiece

are protected from shock caused by acceleralion and deceleration.

(e) It is possible to get a signal indicating excessive reaction (eurrent limited). That signal

permits to detect lailure of the drive system.
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(3) Selectable Positioning Command Unit
Since the unit of positioning command must correspond to detecting pulses, {e.g. | mm
command output 1 pulse), in ordinary NC systems, there are limitalions to the feeder and

speed reducer mechanisms by pesition detecting pulses.

In Motionpack-34, the unit of positioning command and Lhe unit of detecting position
can be changed by parameters and limitations to the feeder and speed reducer mechanisms
are reduced,

It is possible to organize a system with a machine tool having an accuracy of 0.001 mm

or a feeder unit of I-mm accuracy.

{4 Salectable Coordinate Systems
It is passible (o either designate coordinales or 1o sclect a coordinate system separately.

This facilitates repetitive operatioms for a fixed array and combinations of fixed cycle

Programs.

{(5) Subprograms Facilitating Program Repetitive Operations
Provided are subprograms which definc the number of repetitions and an end point.

They facilitate programming repetitive operations.

(6) Feed Command Controllable by External Signals
A skip signal externally input can stop positioning operation and transfer to the next block.

Thus flow of cantrol may be changed by external signals and a kind of adaptable control

is possible,

{7} FRange Signal Output
Since programmable range signals are provided, range signal corresponding to the present

position can he moved 1o upper-digit sequencer immediately after power 15 turned on.

(8) Additional New Functions
Motionpack-34 is the successor to Motionpack-33 and is provided with additional new
functions as follows [or wider applications ;

+ Variable speed positioning

» Zone signal output

- Index detector

« Clamp free function

+ Infinite length cperation

+ Extensive M [unction

» Program sclection code

_.13_
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{8) Trouble-free Programming with Individual Function Keys and Guiding LEDs.
The special Programmer (CMPF-PM33F) permites programming through a language-based

keyboard. Programming is made even easier with function keys and guidance with LEDs.

(10) Separation between the Sequence Control Area and the Motion Coantral Area for Use as
FMS Control Elements,
Accordingly, flexible and extensive system is provided by total control of Motionpack-34 by

programmabhile controller.
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2.2 Motionpack-34 SYSTEM CONFIGURATION

Fig. 2.1 shows Motionpack-34 drive system for one-axis [eeder and positioning servomaiors.

CONTROL PANEL

Motionpack 34 Servepack
CONTROLLER

SPEED-
TORQUE
OPERATION COMMANL
r ~ SIGNAL
DPFERATION ezl P

@ 1 SEQUENCE

587218

. PCSITION
y  FECDBAGK

MANLLAL 3
PULSE GENERATOR 589-90
{QPTIONALY Mahonpack-33
TYPE-MGZ-10B SE0GERAMMER

Fig. 2.1 Motionpack-34 System Configuration

FECDER
Servumotor

SPINDLE  FEEDER
MOTOR  UNIT WORKPIECE
f P

BALL SCREW

Mcechanical Driver for Feeding and Positioning

» The renovwned YASKAWA AC servomaotor with

cations.
3581

muode.

ler

absolute encoder offers mwtors of optimum

performance for 2 wide range of specified appli-

Servomolor Specd Control Amplifier

- Wide speed control range by the PWM control

« Stable feed control and accurate positioning at

speed commands from Molionpack-34 control-

» Controls armature current of the servomotor

thru input torque commands from Motionpack-

Fig. 2. 3 34 controller,
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Fig. 2. 4

Mot

NS CON EROL PRy

of abzolute system.

stored.

controller, etc.
5a0.285

ICHDACk oI ROG RN ER)

System States

systern.

* Unused during servomotor operation.

of Motionpack-34 system states.

Fig. 2.6 shows block diagram of basic svstem configuration.

,  ComTROL
FAME]

L

‘ SEQUFNCE |

' CONTRO_LER

R

[0 sower

r SUPRLY —

LT

——

I MACHIMNELS L—

L.

PMANLUIAL
FULSE —
GENERATOH

[P

Mohwrpack-34 Servopoek
CONTROLLER CACH-SH
CMPC-CM3AC LTSS

Muolionpack I

‘ PROGRAMMER ‘—Iﬁ?é:,',s%ﬁ AT2O0/ 220V
CMPF-PM33F 50/60kz

=1
{ TAE DEVICE

Fig. 2. 6 Basic System Configuration

|

The: “Brain” of the Motion Control System

* Return to home position is not needed because

+ Up to 200 blocks (100 hlocks are extra hlocks*

of feeding and positioning commands can be

* Operated by control signals from programmable

* For extra blocks, refer to par. 4.1.4.1 (5){a).

Editing Opcration Programs and Displaying

*Easy program editing process by the LED guide

+ Convenience in maintenance with the display

srreomotar
Usa ED

|
|
|

BRAKEZ
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2.3 SYSTEM CONFIGURATION DEVICE LIST

Tuble 2.1 shows system configuration device list. For details, refer to par. 3 and onward.

Table 2.1 System Configuration Device List (Related to Motionpack)

Nams Type i Supply Svurce
H |
Mot ionpack-34 CMPC-CM3AC YE
Controller | AR
Motionpack CMPF-PM33FE YE
Programmer
For specifications. refer Lo par. 3.4, _ s
. ’ Example of recommended type:
IS:/Q]?];E?:{.] Power Type: BY242R5 made by Shin Dengen Llectric Manufacturing Co., Available
Supply Lmit Ltd. from YL
Capacity: 24VDC 2.5A
Tape Device RS-252C Interface built-in cs
p For recommended tvpe example, refer to par. 3.5. '
Manual Pulse PREH-2EST . 100-M1 made by Yaskawa Cantrols Salese Co ., Ltd. YE
Generator _ o
Prepare cables equivalent to recommended ones far installation. Cs
Motionpack-34 + Recommended cable {without connector) Availahle
Siennl Cabl 20-pin KQVV-SB 20C x 0.2mm from YF
lgnai Laple Ai.pin KOYV-SE 50C » 0.2mm Both conductors are 0 hnm?
For detailed specifications, refer Lo par. 8 2.1 (8).
Prepare cables equivalent v recommended ones for installation, Ccs
{Cunnectours are allached Lo botk: Motionpack and Servomotor.)
Motionpack-34 - Recommended cable (withoul conncclor) Avallable
PG Signal Cable KQVV-SB 0P x 0.2mm Twisted shietded, separate specifica- from YE
lions provided fur moving poriion
For detailed specifications, refer o par. 6.2,1 (6).
Prepare cables equivalent to recommended ones for installation. S
. (Connectors are attached to both Motionpack and Servemotor)
Motionpack-34 R ded cabl “th | Availabl
Servo Signal Cable » Recommended cable (wit out'connect‘or) vailable
KQVV-58 10F % §.2mim? Twisted shielded from YL
IFar detaited zpecifications. refer to par. €. 2.1 (6).
Servopack CACR-SR: I IT765 YE
Servamator USA; (ETY | 1 82480 (AAshows shalft specifications) YE

YE: Supplied by YASKAWA
CS5: Supplied hv customer
Available from YE: Available to be supplied by YASKAWA on vour order.

17
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3. UNIT SPECIFICATIONS

This section describes performances and functions of the
fallowing units needed for system configuration:

(1) Motionpack-34 Controller

(2) Motionpack Programmer

(3} Servopack and Servomotor

{4y 170 Signal Power Supply Unit

(8) Tape Device

(6} Manual Pulse Generator

Motionpack PROGRAMMER
TYPE CMPF-PM33FE
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3.1 Motionpack-34 CONTROLLER TYPE CMPC-CM34C

b -2EG

Fig. 3.1 Motionpack-14 CONTROLLER
TYPE CMPC-CM34C

Table 3. 2 Atftachment

Table 31 Motionpack-34 Controller Specifications

Controlled

Axis I axis _

Torgue 10 - 200% of rated torque

Limiting

Setting 0.00. mm.” T 3001 inch )

Muax _

Cormmand s.pn - decimal 7 diaits

Value .
Max 600 kpos at 4-multiplier {36 m."min for detection unit
Feedrate af D001 m=n i

Speed

Coarmmand

Drecimal 5 digits

Aulomalic .
Linear accel < decel

Aczcel ~ Dacel
Feed cni

, Avzilabla
Override
E‘[?&_E?lr:dand aput from Programmer Kevboard
Program 400 Blocks + 108
Czpzcily
‘.’y’ork Ne. AG Work Nos , cuach voesisting of fixed 10 blocks
Control

Fositonng
Commanid

Ahsolute,/ [ecremental, hoth vsable

Posilioning
bv External

Avalahle

K
Y i
&
Schemati
\\ Miaine Qiy . matie Tyoe
Y Magram
M=
1 . 2
Lnnectar
M R -30F
L B k}
VR o (With ME-201..
2 i 1 ] Made by
Connector )
P llanda
- Tsushin Co.
M
I R 2
Coanector
Erace
1 | FPlate i | st O be attacaed to
- Connectors
Connecior

Signal _ )
Fenztion Rdit~]OGSTEP,/AUTO, HANDLE
Mode

B"?‘ Inpu. Signa.: 45 {24V

Uperation Cutput Signal 1% (Open Collector’
Signdls

atored Stroke Available

l.imi- .

Freedholc Availahle

Autoraatic Not used

I lame Keturn ’

Position YASKAWA absolute ercoder
Detector

MAoplicable
Conditions

Power Supply

Amhient te-m]:u: U010 33%C

Slorage temy
Humic:ity
Vibration

Installztiaon
ENVITONTMENT

Grouncing

D -20 to BEC
1 2b - 83% IRH {Non-condensing!
“1n campliance with JIS C0910 1B

(Class 3 for 3% mir)

: Avoid atmosaoheres of carrosive gas,

large amounts of dust or metallic
flicgs, and locations witk high tem-
perature and humidity.

[f imposaihle, provide cavntermeas
ares in use af conlrol pacel w be
routid

: Less thar class 3

(Grounding -esistance 100 0 max )

Single phase, 1O0VAC (R-120V) 0760 Hz, 25V A

Tape L70

R5-232C interiace, 180 code by connecting tape
device and programmer.

Weight

25 ke

715, JTzpanese [edoslria’ Standsrd
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3.2 Motionpack PROGRAMMER TYPE CMPF-PM33FE

Fig. 3.2 Metionpack PROGRAMMER
TYPE CMPFPM3I3FE

{Common with Motionpack-33})

Table 3. 3 Motionpack Programmer Spacifications

FFuncrion

Connection
with Tape
Deovice

(1) Program writing and edition

(%) Parameter writing and changing

(3} Operation state display

{4) Controller error display

{(5) 170 state display

{(6) Position errorZcurrent position display
{7} D'rogram.“parameter display

(3) Commanded pousition display

(3) Controller communicatian

(10) Tape L7C

R&52:EC interface

Baud rale sctting of 11073007 1200~
by parameter,

Code: IS0

Environmental
Conditions

The same as Molionpack-34 controller

Exceplivn:  Operation temperature
0 ta 50°C

Power Supply

IOOVAC (85 - 120V), 30,760Hz, 20VA

Weight

2.3ky

Table 3. 4 Attachment

~ Name

Quy

Schematic Diagram Remarks

] Sienal Cahle

@

YASKAWA

d}D: o:[]]] make

, | Power Swply Cable 1 %———' YASKAWA
@ quuzﬂtj make
- 21
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3.3 Servopack AND SERVOMOTOR

Rating and specifications combined with motors are as follows :

Table 3. 5 Rating and Specifications List (Example of M Series)

Applicable Capzcity kw| o3 | o8 0.9 12 2.0 3.0 4.4 £.0
Controller Servopack Type CACR- SROITZ | SRTZ : | SRWTL ! | SICZTZ | SRATZ || SR : | SIMTZ | | SRUTE ]
'Motor Type USAMED"- GMSZ P OGMS2 | OOMSH | I2MSZ: | AMSE' | aMSi | MMSZ | AwSh.
Laput Power Supply AC Z-phase 200220V - 10%, ~ 15%. 50,60 Hz ' N
Applicadle iemp. Ot 1 53 Applicable temp. € o + 40°C
Eavironmental Condit:ons EISJEZL:rcmzwn;ﬁEJﬂu:nﬁjC Molot seeo ig;?ii:bul;er.n]sj:.cra;'ezilf{:ni;ii):n%l w H%
9% or less (non-condenzing) (nan-randensirg)
_"Ccnstructl;:m Base moaount
Weigll {Control Device) ke 80 [ so [ vo [ ve [us [ o [ e | 1o
| Reting Specd rum | 1000 )
e Max. Revnlutions rom | 1500
2% Rated Carrent Arms | a0 58 7.6 11.7 18.8 26.0 0 A5.0
‘i% Ruated Torgue Zg'Ccm 28 58 .-.‘}T f 117 163 200 425 falo 1] B
ﬂr':E Momentary Max. Current Arms 7.2 126 I8 28.0 42.0 b b 0.0 8C.6
C P Marentary Max. Torque  xgrem 71 144 197.0 288 149 R0 930 Ty
| Allowable  GD’ (GD®/4) kgeem® | €8 171 33 334 550 B0 | 1315 | s
Control Method _ Transistor PWM
3’{_{ Feadhack Absoluze encoder (8192 o revl
_U; = Overvoltage . Overloac  « Overcorrent » Overspeed
| Protective Function | Flh avarhont+ Open phiase » Dofeccive oeemorsuo s CoU failuee
g = A/D crror - Absolute error  * PPositior error
¥t Condition Disalay - gzleiitfo;lfiscﬂlsz;iay- Spced cemmand inpus display
o Speec .Coanl I2ange 13000
E Eé Load Fluctu:':ltion 0to 100-.% : U.[}G‘% or less '.at_]l}.“()rpn_l, 1 0_15!1:}.% or ‘zss lat Ou rpm) % chows Lie atio o
w ‘g-g Velage Flucwaion Rated +10% £ 213 or less fas 1000 -pra), 2606 % or less lat 05w ]  taganst the
E J:EJ Temp. TFluctiration O to 30°C —05% or less Tat 00 mm,, i[),E_E’-E or less (at 0.4 :me'_ raced speed.
;§ Frequency Characteristics 200 Mz (GDE=0) 100 He (GD%. GD%) )
E _UE Rated Reference Volage e £6V at 1003 rpm -~
t L‘%E Input Impedance Apprux. 30k
5 Cireuit Time Constart Approx. 20 ps
E Bruke Power Supﬁly Output L8] VDC, 05 A Max output
58 Servo Alarm C-contact outpat '[1(56'\', Obh Al
g“'% Speed Maritor Output £ 4.0V 5%, 1000rpm, Load resistor. 3k .m- maore
3 Torgue Monitar Output IOV = 103,100 % Torque. load resistor., 5k.§-l or more
Rotor lnertia (GD*/4)  zgeem®| 135 | 243 BT | 68 120 143 200 | o
% Power Rate W5 | 6.l 13.3 70.3 19.7 332 57,0 7.0 238
E Toque Canstant kg-am A 0.3 10.¢ 2.3 13,4 139 118 174 36
S Induced Voltage ConstantmV.”rpr | 52 | 36.3 RN T 7.3 40.5 B¢ ¢ 467
g Elecirical Tiine Constant ms 4.2 5.-_4_ 6.5 -10_4 126 15.3 18.2 5.2
‘é Mechanical Time Coastant ms 23 5.9 4.6 50 b2 1.1 4.0 4.5
% Insulatian ¢ [Resistor JCH00V, 10MO or more  « Duelectric strength 1500 VAC for o1e min -+ Class-F
Weight o ke | 100 | wo | 20 [ 240 2o [ wo [ o | wma
‘GEW motar type is USAMKD-{7777 ]
— 29 _—
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Table 3.6 Combination of Servapack and Servomaotor

Seriex Servopack Type Servomotor Type
CACR-SR 03 TZ 6 SM USAMED-03 MS |
" CACR-SR 06 °1Z 6 SM USAMED-06 MS 1
CACR-SR 0v TZ 6 SM USAMED-09 MS 2
M Serice CACR-SR 12 T7 6 SM USAMED-12 MS 2
s CACR-SR 20 TZ 6 SM USAMED-20 MS 2
CACR-SR 30 TZ 6 SM USAMED-30 MS 2
CACR-SR 44 TZ 6 SM USAMED-44 MS 2
| CACR-SR 60 TZ 6 SM USAMED-60 MS 2
CACR-3R 03 TZ 6 SF USAFED02 FS 1, -03 FS 1
CACR-SR 05 TZ 6 SF USAFED-05 FS 1 L
CACR-SR 09 TZ 6 SF USAFED-09 FS 1
F Series CACR-SR 12 TZ 6 SF USAFED 13 FS 2
CACR-SR 20 1% 6 ST USATED-20 FS 2
CACR-SR 30 TZ 6 SF USAFED-30 FS 2
CACR-SR 44 TZ 5 SF USAFED-44 FS 2
CACR-SR 03 TZ 6 S8°Y 41 USASEM«2 AS 2 B
CACR-SR 03 TZ 6 S§ USASEM-03 AS 2
e CACR-SR 05 TZ 6 S5 USASEM-05 AS ¥
5 Series

CACR-5R 09 TZ § 35

USASEM-08 AS |

~ CACRSR 12 TZ 6 S8

USASEM-15 AS 1

CACR-SR 30 I'Z 6 S8

USASEM-30 A5 1
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34 POWER SUPPLY FOR INPUT.”OUTPUT SIGNALS

DC power supply is needed for input. output signals of the Motionpack. The user should

provide power having the specifications in I'able 3.7.

The same power supply can be used for input,” output signals of the Motionpack multiaxis

system. Current capacity is 2A axis.

Model :
Maker :
Input :

Qutput :

RY242R5

Shin Dengen Electric Manufacturing Co., Ltd.

100VAC, 50.760Hz
24VDC, 254

For dimensions, see par, 10.6.

Table 3.7 DC Power Supply

[tem Specifications
Input Voltage [00/11¢ VAC+£109, 50/60H 2
Rated Voltage 24V
Rated Current* 2 A/axis

Qutput Stahility

+ 1% max

Ripple Noise

3 mV pp max

Lecak Voltage

0.5 mA max

Output

12 msec (min)

Overcurrent Proteclion Provided
Overvoltage Protection J0V max
Temperalure Range Storage > to 60°C

Operating 20 to BUFC
Humidity 30 to 83% Relative
{:.E]ul[:;:m ;EEE: Z:g gﬁgz 1500 ¥ AC for I minute

500 VD, 100 MO

ACTOSS Owtput and Frame
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3.5 TAPE DEVICE

Programs and paramecters can be input and output through tape reader “punch , if connected,
to B5232C interface.

EXAMPLE

Name: PRO-TYPER High-speed ASR type L0 terminal
Model :  MODEL 7852
Maker ; Citizen Watch KK,

Name :  Hand-held Computer
Maodel - EPSON HC-40
Maker ; EPSON Corporation

Name : Mbotionpack Data Recoder
Model :  DP-1000
Maker :  [lokuetsu Denken Co.
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3.6 MANUAL PULSE GENERATOR

Use the manual pulse generator described helow or the equivalent :

Table 3. & Manual Pulse Generator Spec. List (1)

Type
Manufacrurer

MGX-10 B

Output. Pulse

Sumtack Cu.

Rectangular wavelorm A/B phase
100 p/rev

Qutput Signal

Ver=8 YV

Var=la 'V

r, <10 g8

Qutlpul impedance 2k{
Output current Max. 20 mA

Output Circuit

Output Waveform

+12v
2k _
51452
_E h/—um'
v

T

LT
' : aT -
|

$ ¢ g# $

Pulse dytu cycle %= 50% =109

Flutter %35% p-p Max.
Phase difference ?fi =25% £ 109

Input Power Supply
Response Freguency
Allowable Revalution
Required Torque

DC+12 V£10% [M0mA
3 kHz Max.

300 rpm Max.

Vibration Resistance

130 o 1000 g+cm

1 5 in the direction of X, ¥ and 7
axes and no failure for two hours

Allowahle Load

Thrust 1 kg
Radial 2 kg

W atér-and__ GHil-proof

Water., oil-prevention

Applicable 'emp. Range

Storage Temp. Hange

0 to 30°C

=30 to +70°C

Humidity

20 to 0% RH

Approx. Weight

o0l g

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



Table. 3.9 Manual Pulse Generator Spec. List (2)

Type PREH-2 E 5T/100-01 1
Manufacturer Yaskawa Controls Sales Ca., Lid.
Rectangular waveform A/B phase

Output Pulse 100 p/rev

Vo 267% V of power supply voltage
Vo =205V

Qutput Signal tr, ti=1,0 w2

Qutput impedance 2.2 ki

Output current Max. 20 mA

+12%
i sekd .
k- EEF4

Qulput Circuit --~r “s ouT
R
"
T L
.
o
e e T T

Output Waveform
Pulse duty cycle %—50%110%

Dial position stopped with click :
Hatched section {phase A=phaze BE—0V)

Phase difference —,é.-=25% 1-109%;
1

Input Power Supply DC+4.5 Vo 12.3 V 100mA or less.
Respanse Frequency 10 kHz Max.
Allowable Revolution 500 rpm Max.
__ Required Torque 430 1o 650 g-cm
Vibration Resistance 2G50 Hz

Allowahle Load Thrust 1 kg

Radial £ kg
Water-and (il-prool dustproot B
~ Applicable Temp. Range ¢ to 50°C
Storage Temp. Range —30 to 1 70°C
Humidity ' 20 to 80% RH
Approx. Weight 500 g
— 27 —
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4. UNIT

This saction describes details of each unit comprising the
system. When designing the system, read this section thor-
oughly. Par.4.1 describes Motionpack-34 controller functions
and parameters. Par.4.2 describes program specifications
used for the system or operation methods. Performances,
functions or details for use of Servopack and Servomotor are
described in Pars.4.3 and 4.4, respectively,

HAT-0

AC Servomotor with Servopack
Absolute Encoder TYPE CACR-SR44 TZ6S
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41

411 Specifications

Motionpack-34 CONTROLLER (CMPC-CM34C)

No. ltem Specifications Remarks
1 No. of Control Axcs One
z Min, Command Unit Axls system unit is scl Lo the value computed | M: No. of
from the following formula by parameter. puises
Min. command unit — L X M,/D [}: Distance
M.1>: Set by parameter
Setting rarnge: 1 to 9999993
I.: machine transmitted capacity per pulse.
3 Min, Detected tnit Min. detected unil * machine moving capacity
per pulse
When min. command unit is smaller than min.
detected unit in movement command, the 2mount
of mavement command which does notl fill up min.
commane unit wiil be located at the nearest mov-
able position to the meovement command valye,
4 Comrmand Input Method Key input by the Motionpack programmer.
3 I'rogram Capacity 400 blocks: 000 o 399
100 blocks: extra blocks
[+] Automatic Accel.“ Decel Linear accel ~'devel both in AUTO system  and
JOG system, S-curve accel/decel as extented function.
7 Input Binary Point Binary point position in cemmand Inpul can be
s¢t by the parameter.
8 Absolute,”Incremental (1) Absolute command
Command From X 12:4.5G, the command valuc is sel at
i234.5% of coordinate value.
(2) Incremental command
From Ul12.34, the command value is set at the
position 1234 away from the present pousition.
9 Operation Mode Motionpack-34 controller has the following five
operation modes
(1Y EDIT moda
Perforus program edition and displavs each state.
(2) JOG operation mode
JOG feed
(3) STEP cperation mode
STEP feed
{11 AUTO operation mode
Program operation, block operation
. (5 HANDLE opcration mode
Performs operation by handle PG.
INeted In {23 to (5), states can be displayed by Mationpaea-54,
10 110G Feed This is a manual continuous feed of which speed
can he selected from highmid.”low. Each speed
(high. mid, low) is set by the parameter.
11 STEF Feed This manual step by-step feed of which speed
can he selected from highmid"low. Each spead
(high/inid /low) is set by the parameler.
12 Speed Limit When speed limit inpul signal is turned on, feed | Effective only

speed is set at a valuc specified by the parameter.

in AUTQ

operation mode
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No.

Item

Specilications

Remarks

13 Program Operation (1) This operation is performed in AUTQ opera- | "EDIT, JOG or
tian maode. STEP mode
(23 Program can be started at ary required time
by the signals of PGSLO0 to PPGSL 0 and PGSO
Lo PGSS.
{3) When the mode is switched to an upper-level
made”, deceleration and program execution are
stapperd.
14 Handle Feed Movement by handle 'S (s perfnrmed. Movahle !
amount per pulse of hancdie MG can bhe selected
from x1, ®1Q or =100
13 ITeed Haold (1) Inlerrupts the program during execution hy
aceeleration stop to obtain feed hold state.
(2) Program will he executed again by start signal.
16 Single-Block Onperation {1} When single-block input is QN in AUTD op-
cration mode, bHlock-by-block execution is per-
[ormed by inputting single starl signal.
{2) When single-block input is ON during pro-
gram operation, the gperation is stopped afier
exaciiting ane block.
IV Stored Stroke Limil (1) Setsadesired movable range by the parameter.
(2) Does not start moving by movemenl command
out of specified range to generate MP alarm.
18 Program Reference The following are provided as program references.
G : Preparation funciion
M  Auxiliary function
¥ Absolute position reference
U: lIncremental position reference
F: Speed reference
I . Torque referense
D Dwell time
T : Coordinzte system select
1. Number of subprogram repetitions
I'*: Subprogram start block Mo.
19 Command Range Command range for each reference is shown below: '
(r: 01,04, 05, 06, 07, 27, 54, bZ. b3, 67, 68, 69
M: 30, 51, b2, 35, 94, b3, 56
X —0899999 to +9999090
U™ -—4690%990 1o -+ 9995996
E*: 1 to £0000
I 10 tn 250 (%)
'Ii") ((:.(:'l 1_90 60,00 (c‘.:l + 1gnored
I : | tg g decimal
15: 0 ta 499 point.
20 Program {1} [DProgram is stored in BLUCK_ PRUG- A “End of block
A0 blocks of block Nos. 000 T BLOCK PROGRAM
o 999, 001 WORE _I_ 400
N O
{2) Anyof work Nos. 00 to g o -
39 1s selected by program Toe T [ Buocks
. : ol ) 2
slarl signal to allocate each oK 29
| work No. to every 10 blocks. 4 ma 0 g2,
(i1} FEach dlock is specified %tz“ - . T
by one of the following £
formats: san WCIRK 499 |
281 NO 29 -
1 Extra blocks can
a5 o« not be program
selected, however
WORK can be used as
O 34 program arza by
196 ju[‘ﬂ_p_

— 31 —
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4.1

Specifications (Cont’'d)

Na.

ftemn

Specifications

Remarks

20

Program

*

GOLX  Frortoon
or GOA, GO, GO7,

(Cort'd)

G2i, G

GHD-- *

or G044 #

G 52X ...... T ...... *

G 53']" ...... *

GGSX ...... P ...... *

or GESL-Preere +

Ge7P- *

GEar.--- *

or (69 *
{4; By connecting tape device with Motionnack
programmer, the program can be input. outpur
or checked by the tape.

21 Coordinale System (1) 'Fhere are ten systems from ¢ lo 3. Any
coordinate ¢an he selected for the preogram.
{However. coordinate system 0 is a meachine
coordinate syszem; it cannot he selectsd. )

(2) As for coordinate systems 8 and ¢, offset
capacity can be zltered by exlernal signal; They
are regarded as tool compensatior functions.

22 Positioning Far positioning, the following special positionings
other than GOl for normal use are available:
{1} External positioning for serting coordinate
Syslum o G
(2) Signal skip positioning used for applicahle
coniral - (=04, GO&. GO7.

Use them according to application Lo cnable
frther high-technic operation.

23 Auxiliary Jfunction (1} Cuntains six external decode outpnt sigrals

(M Function} of "M30" indicating the end of program and
"M3IT to “MB6™ used by machine-side sequencer.
{2, Decode output of “M5I" to “MBE" is reset
Lo srart executing the next block when M-FIN
thplt signal 1a ON.

24 Torque Limit {1) Uy specifving ‘[ " in [eed reference pro-
erammahle (eed torque limilt (current Dmit) is
given,

(2) The specified range will he 10 to 250 % of
raled {urque.

25 Standard Function For standerd functions, the [ollowing arc avail-

{G Function)

able:
G0l: Positioning
GCod: Dwel
GU5: Signal skip positioning
G 06: Sigrnal skip positioning
G 07: Sigral skip pesitioning
G 27: Home position check
:34: External positioning
G 52: Cuordinale system select
G 53: Coordinale system change
G67: Desired position arrival check
G 62: Repetitive specificd subprogram call
end position specified subprogram call
GAY9: Jump
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Mo. Item Specificalions Remarks
26 Extended Function For extended functiens, the {ollowing are avail- Functions with
able: the same G Mo,
G06: Variable spred positioning and with dlf'
G 07: I*assing signal output ferent Junctions
G 05: Angle computing function are selected by
G06: Angie computing function the parameter.
(:07: Angie computing function
Gus:  S-curve accel/decel posilioning*
GO06: S-curve accel/decel positioning*
G07: S-curve accel/decel positioning™
G0b: Clamp free function
GO06: Clamp [ree [unction
G U7 Clamp free function
G 34: Infinitive length action
(67: G677 jump prohibit funciion
M : KExtended M function
: Signal extended function during
activating
Program selection encode
External data setting function!
lixternal offset function'
External zone signal output’
27 Range Signal Quiput After power is on and SV-RDY is ready, range
signal is aurput in the range set by the parameter
{Pr 30 to Pr 35), which has nething to do with
contents of programs,  [For range signals. “home
nosition return complete signal  (ZPM }" and
“home position nearby " signal “"ZNP™ are used. This
function woarks only for absolute value method.
24 PG Disconnection Detection When PG output is of line driver tvype, either A-,
B- or C- phase with disconnection may be de-
tected to prevenl runaway wilh the alarm.
29 ADBS PG Automatic Tlome Automatic home position setup is excculed when the

Position Sclup System

push torgue has reached the torque limir value after the
unit arrives at the stopper position

*Available from Type CMPC-CM34C2 version on.
*Available from Type CMPC-CM34B4 version on.

— 33_

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



4.1.2 Operation of Controller Type CMPC-CM34C

Motionpack-34 controller Type CMPC-CM34C (CM34C) is the central unit of the

Motionpack-34 system. It incorporates an 8-bit microcomputer. It reads in motion signals

and program select signals. decodes therm, and delivers speed and torgue references 1o

Servapack, to perform motion control.

(1} Circuitry of CM34C

Fig. 4.1 shows a block diagram of CM34C.

All inpul oulput signals are isolated

photoelectrically to assure performance under adverse operating conditions.

{FR0OM PM)H_KD
AxXD

RECEIVER

EXTERNAL

ke

cRu

FOSITIONING
DRIGIN LS SIGNAL

SIGNAL
PROCE

il

-

ENCODER OUTRUI

}’ PULSC
E}{STHIBUTuNG

ARCUN

LATCH
SIGNAL

AlNAL

PHASES A BAND

¥: r;

BATTCRY|

—_

+

&Y

TXD 15 Py
TXAC I ]

SPEED REFERENCE

|
(9 TORQUE REFERENCE |
i :[:f?ATORQUF REFFRENCF |

TQ Servopack

JCUTPUT SIGNAL
d

PG POWER SUPPLY

ORIGIN PULSE |
|
4 SMe POWER FALURE |
HANTLE PG 1 DETECTION f_?l-H(:I.JITi
SIGNAL i '
1 ;
'— —
! 1 }"‘:—
gy
INPLT . P 5
SIGNAL — < }‘K :) j MODULATION LR
CIRCT
SWITCHING BUS | |
INFUT BUFFER [ [
INPUT . | [
i —t S B \ y
| =
BUS 7 ! } K
BUFFER QuT=UT ouTeLT
La™CH DRIVER
. | o INPUT/OUTPYS
24 VBET = pcuir 5Y oV
' ' 5
100 VAC LN .
EE;GDHZ FILTER POWER UM T Jl ov
]
Fig. 4.1 Functional Block of Motionpack-34 Controller
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{2} Control of CM34C

Fig. 4.2 shows the control block of CM34C. Hardware is shown by double boxes and
software with single boxes. The CM34C is a control unit which delivers speed reference
voltage and torque reference voltage ((D.7(0) to the servopack, under the control of the

program stored in it

{a) Speed reference voltage

The Speed reference voltage is rated at 6Vaccording to the ratings of Servopack. The
stored program generates an auntomatic acceleration deceleration curve and date of the
curve are entlered in a deviation counter. The dividing ratio of paramcters Pril and
Prbl is multiplied. The signal of {PG) is fed back to the deviation counter, and it
contains the current deviation of position. PWM converts the deviation of position to
a pulse width and the low pass filter converes it to anailog voltage. VR shawn al the
output expresses a function of software. Prd42 sets number of lag pulses at rated output
of +6V.

When a desired position is reached, the deviation counter contains zero and the
speed reference becomes 0V, The contents of the deviation counter are checked for
exressive deviation or inposttion.

The control process described above is the same during manual operalion and
during return to origin. The only difference is in the acceleration,” deecleration curve

generated internally.

Mokionpack- 34

CONTREOLIFH
AUTOMATIC
AGGELOECE. IN-POSITION
Pran Prdb

] SYNCHRONIZEC

L E ERROA
P’ COUNTER P
___I&ﬁ_ —

ms

SPEED =
REFERENCE[™~~_] ( >
PEFERENCE -
COLHIZH ()——-@I Pr4z
PULSE LAG

ALLOWARLE Al 8Y OUIPUT
DEVIATICN Prdd

MULTIPLICATION PG
FACTOR CIRCUIT
Prs3 = I
HOME POSITION

LU
PASS
FILTER]

200 % MUL [IFLYER ?gég““
¢ CIRCUIT
STEP -
TORAUE
lin - MULTIPLYER | o W g v ggg REFERENCE
PEOYaMA X CIRCUIT AUTD FILTER
L MULTIELYER FUTTING
Pr75 MuLTIL HOMF POSITION
RETURN

Fig. 4. 2 Control Block of Motionpack-34 Controlter
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41.2 Operation of Controller Type CMPC CM34C {Cont’d)

i) Torgue reference voltage
Torque reference voltage is positive or negative, depending on the direction, The
torgue reference is set automatically at 20095 during JOG & STEP. I is the value of
“T" programmed during automatic operation. Actually the value multiplied by a torqgue
ratio (F'r33,77100) is output as the torque reference. When AC serve drive is applied, set
it at Pr53 = 100.

Torque refrence data undergoes pulzewidith modulation (PWM) and low pass filter
before becoming analog signals of U to 2210V, The rotary switch, drawn at the input
of PWM, means that software switches torque reference as operating mode changes to
JOG and automatic operation.

Fig. 4.3 shows the flow in the program of the CM34C. When power comes on,
irrespective of machine condition, an INITIAL program executes in the CM34C to
convert parameters, initialize internal data, and preset counters. When SAL signal is
on, ABS will start to be formed. SEQUEN executes after INITIAL. SEQUEN will
execute repeatedly excepl during interrupt described helow. CLOCK runs, interrupted
by pulses of 1.25-msec intervals which are generated by dividing the clock pulse of the
CM34C. The programs of TIMER through DRIVE, shown in Fig. 4.3, execute as
triggered by an interrupt occurring every 10 msec once every 8 times. SEQUEN starts
when execution (started by interrupt) comes to an END.

Table 4.1 summarizes major functions of the programs.

Table 4.1 Major Functions of Programs

Program Fanetion
Converls parzmeters,
INITIAL Initializes intercal data.
Pressts counters
CLOCK lteads sigaal
L .
Dulpuls signul.
TMER Times irgansmission and sequence.
- Checks for changes of external signa’s
SCAN ; o
OUT aad. If 4 changs 1= detected, penerates
) IMCerrupt.
[teads SMC errnr ~egister and autauls
SERVO :
? PWHM resulr.
DRIVE Pulze dist=1hurion for mavament.
COMMUN | Used to tranamit CM and PM.
ABS Farms ADS data

— 36 —
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



HOWER ON

g AB:_ END
— g
ON

MITIAL

¥ 78 INTERRUPT CIHOCK

== [ND
HKGH
SEAVO - DRIVE - END
2E5ms INTLARUPT & 25 ms
LEVEL

| ! e — —m

]_ 10ms INTERRU=T i

LOW TRANSMISSION —em  COMMUN END
COMPLETION . N

INTERSLIPT
- I STOUEN

Fig. 4. 3 Software Flow

== END

(c) Absoiute value method position data process

Absolute encoder output contains PAO. PBO and PCO as shown in Fig. 4.4

Sarvoparck

[ SERIAL DATA ""i ——SEN
ARSI UTE . :
ENCODER P 5£ |
= F o | DIVIDING PAO
PG CIRSUIT B0
\\ ' SW2
- PG

Fig. 4. 4 Absolute Encodar Output

Ahsolute value data is first output fram PAQO as serial data by inputting SEN signal

(I.—H)}. Next, the data is oulpul as “initial incremental puise” PAQ and PBO (90 phase
difference 2-phase pulse). (See Fig. 4.5.)

After that, it will become the same output operation (90 phase diflference 2-phasc
pulse) as the normal incremental encoder.

— 37 —
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41.2 Qperation of Controller Type CMPC CM34C (Cont'd)

SEN

SIGHAL
PAO T UNDEEINED | [ 1 [ b G
‘ |
PBO  _ LNDEFINED [ |
SERIAL | TORMAL
anin ; INCAZME AL FLLSE
INITIAL
INCREMENTAI
PULSE
ABSOLUTE vALUE DATA

Fig. 4.5 Absclute Value Data Dutput

Contents of absolute value data
- Serial data : Indicates at which time of the rotation of the motor shaft is located
from reference position (set at set up time).

= [nitial incremental pulse © Qututs pulse at the same speed as that of rotation with
2747 rpmt from motor shafl original position to the pres-
ent motor shaft position.

After power is on, CM34C outputs “SEN" signal and turns absolute cncoder power
supply on. At the same, CMJ4C is kept waiting to receive absolute encoder serial data
output.

Tablc 4.2 shows the specilications of serial data.

Table 4. 2 Seriai Data Specifications

Jzta transm’sstan methad A synchrenous (ASYNC)

Baad rate - 900 Baud :

Start it 1 bit

Stap ot . " L bt

Porily . Even numbers

Character code ASCIL T Eite

Data format 8 characters I I
10 to 81 % & digit (CR)

-
e OB R -

00 CC01 G130

. - 21014
g?m DATA EVEN
PARITY

Fig. 4.6 Serial Data
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(D Serial data feed 8 bytes (8 characters ).

The formatis [P £ X X X X x CR |( % means 4 number of § (v 9, CR mcans

carriage return code.)
@ Abhove-mentioned value shows revolutions to the reference point sel at set-up time.

@ Zero rotation will be either I | 00000 (CR) ‘ori P — 00000 {CR)

@ Even when revolution data are zerc at = 100000 revolutions, CM34C maintains
normal operation.
CM34C will receive initial incremental pulse.

After receiving serial data and initial incremental pulse, CM34C forms position data (
/]

from|P =M X R + Po |.

M (revoutions): Serial data value

Po (pulse):  Number of iritial incremental pulses

R (pulse mev): Number of culpul nulses per ane revolntion of the motar,
defined in Pric.

41.3 Controller CM34C Parameter Setting

Motionpack-34 controller adjusts contrel specifications to a mating machine by setting
parameters shown in Table 4.3, Accordingly, the parameter must be estublished at the stage
of designing the Maotionpack-34 system ; sel it correctly 1o the controller upon starting

operalion.
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Table 4.3

Mctionpack-34 Parameter List

Parameser

Mo Name Range Luit Remarks
: | JOG _ow speed (v b I
2 | JOG medinm speed 0} to 600 Zoeed] wil
1 JOG Mgl el i to BX00
1 STEF speed @ to €0000 Speed unit B
3 STED distance. moved shart (] 10 §498HE . -
S 7 - " — Mg reicrence
8 STED distance. maved medium 1 T DUDLYS X
7 STEP distance, Toved long 1] Lo B4iRY it
3 JOL/STEPR torque limit 0t 2h %
a Moo used .
1 Croep speed 0 tn BIDCD) Specd anit
11 ta 19 ot used .
20 One time wodification capacily of axis systom § it to 358
21 Max. modification rapcizy of axis system: 2 {+ to 9459999 Min. reference
22 Ore time modificat’on capacity of 2xis systam 0 {i to 255 unit
23 Max. modification capacity of a2xis system 9 ! Lo 9999909
74 1o 24 Not vsed
a0 Range 1 definition — Q996559 (o +99%3499
K Range 1 dﬁl’i_rliliun YODEI99 tn + GISRY99
32 Range £ definition —0936999 to & 8999999 L. refersace
33 Range 2 definitinn — 3599999 to + $399999 | unit
M Range 1 definition = 4909094549 to +5003340
35 Range 1 definition = H999u540 1o +0999999
36 to 39 Nat used
40 Max. speed {0 Lo 82000 Speed unit
47 Acceleretion Qi b RO ey
42 Position leop gain 200 v 30004 Mo, of pulses )
45 Extended funciion designasion
44 Serve error deviation S0000 Max. No., of pulzes
43 In-position range 11 2655 Nooof pulses
45 G27 allawalle devialion 0 to D92599 Na. nf prses B
47 Laterded function seiection h
18 10 46 Not used
50 Puise -azic (M) JUDU Max, Neo. of pulses
. al Pulse ratic (IO 099359 M_alx. Min reference unic
&t Liocimal poirt position Dic ) ' No. et digits
53 Thrust ratio 10 to 2 %
04 Axis Moo desinacicn Dic 9
i Nod used
o Aceel time 5 o W00 T8
37 S.curve arcel/decel tims 30 to 500 TS
53 to 5D Not uged
60 - Direction stored stroke lmit — 093499 1o +49YULUD | Min. reference unil
61 —Direction stored stroke Hmit —3GIG09% 1o +9999549 | Min raference it
Bt B Met uzed
L Reference point coordinaze svatemn .-
7l Dilsel of TO coordinate 3999499 to +9999069 | No. of pulses i
72 Waiting posilion {1 rapid traverse) — 0095900 1o 9998399 | Min. reference unit ‘1—
73 Rapid return =peert 0 1o GO0 Speed unit
74 Home position setting speec G Lo BOYUD speed unit .
75 Puzh torque 10 10 200 %
76 No. of enceder pulses Pulsefrev 1
o Wl Allowable deviation 1to 205 Nu. of nulses _ *1
(i | Encoder altowable deviation 0 to--9996599 Mg selzrence ol *1
79 Pushing tirm: 0 to 3000 16 g ' !
RN Hoamre pusizien setup comriand 01
£1 Reference point coordinute —0909999 to --0590899  Min. veference uni:
&2 ADS-PG alarm reset commansd -
33w %6 Not uzed |
a7 Baud rate LI, 300, 120, 2400 aps !
98 to 110 | Not uzed
111 ta 145 Zore definition setting —99999%3 tn + 9399999 | Vi relerence unit
L49 to 200 Not used
201 e 296 External sctting data

= [ The name and contents in absolute vulue melhod differ from those of incremertal metaod.
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41.31 Parameters related to machinery

(1) Pasition command unit determination (Pr50, Pri1)

Selection of driving system and position detector determines position detection unit (dis-
tance per pulse). Relations between position cormmmnand unit and position detection unit can
be set as required by paramater Nos. Pr50 or Pr3l. Specified range contains | to 3999999,

W
However, it must be with %‘i g;f';(l}

Moving capacity depends on position detection unit; “rounding errar’” may oceur when

<50,

command value is changed to detection value.

Pr30 ___ No.of pulses (pulse) _
Pr31 = Position command value
(Position command unit)

Motionpack-34 reads-in PG pulse via Servapack.

Scrvopack divides PG pulse attached to AC Servomotor. This dividing ratio is set
according to SW2 on Servopack. (See par. 4.3.3.1 (5) “Setting switch.”) Then, set the value
of SW? to determine the number of Motionpack-34 input pulses.

In this case, the upper limit frequency of Motionpack-34 PG signal read-in circuit is 604
kpps (% 4) ; dividing ratio to be set must meet these conditions :

. . Motor max.rev.(rpm)
P (p/Tovk X 4 X =

(Example 1) Determine Pr50 and Prh1 in positioning device as shown in Fig 4.7

< B0 kpps

Ball screw pitch : 6 mm."rev

Reduction ratio : TI(" = - PG dividing ratio : 3000 p.rev

U:|-~J —_

PG dividing ratio © 5000 p./rev

Pogilion reference unit : 171000 mm

Pr50 = 5000 x 4 = 20000 (pulse)

Pr5] = Ball screw pitch (mm.~rev) _ 6 (mmrev) _ 6000 X 2
' Position refrence unit ¥ Reduction ratio (R) 0.001 % i 7
' 5

Pri0 20000 _ 14

L, =~ [ Pro0 = 14, Pr5l — 3|

~a]e
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4.1.31 Parameters related to machinery (Cont'd)

RFMUCT 0N

1

. o -
292w RATID 7
b

;pc oron 4\—]5
r

FIICH
Sram/rev

Lo PG .
DIVIDER j L
. Sen';pqck ) Moﬁon—pu(k-ﬁ‘d
Fig. 4. 7
NOTE

Seiect the number of detector pulses to result in Prs0 = Pr51. In case of Pi5) < Prol,
command unit accuracy ¢an not be compuled because of the rough min. detection unil.

{Setting at rcverse rotation connectiony
As described in par.5.2.5.2 “Motor Rotating Direction”, when the miotor is used for reverse
rotation connection, set Pr50 at negative.
Prad = (2 number of pulscs

Also, in that case, Servopack DIR signal must be turned to L. Refer to par.5.2.5.2 description

for designing.
(2) Speed reference unit determination {Pr52)

Pr52 is a parameter determining at which digit of position command valuc expressed in
position command unit the decimal point should be lncated. In Motionpack-34, the distance
unit of this decimal point position is speed unit per minute.
{(Example 1)
Pozition command unit = 1gm, Pra2 = 3 ;
X Ui PRSI

rnmj 1' L.u.m
3-DIGIT

Therefore, command speed unit is mm_~“min.
(Example 2)
Position command unit = 1xm, Pr52 = 4 ;
KUY FE T i T

LT —
4 -DIGIT
Therefore, speed command unit is cm - min.

il [:

J5 1

i
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(Example 3)
Poszilion command unit = 10um, Pr52 = 2 ;
XUy g g il il
niy I — 0 em
2-D1GIT
Therefore, speed reference unit is mm.~min.
The values of Pr52 vary from 0 to 5 and are located by digit, i. e. :

speed commaned unit = position command value X 10 min, (Pr52).

As shown in (Example 1), when position cemmand value is lgm and Pr52 = 3, speed reference

unit is mm.~min ; if a program | GO1 XR000.000 F13000 1200 iz execuled, movemenl speed

will he :
F = 10000mn,- min

= 10m, min,

(3) Thrust determinatiaon {Pr53)

This parameter is for setting the ratio of the programmed motor shaft torque (taken as 10083)

to the rated torque limit of Servopack and servomotor,

FProgrammed 100% motor shaft torque

T —
Pr3 Motor rated tarque

Motor rated current
Servopack 100% limited current

— {Rated thrust,~Servo rating) X 100(%)

* 1000%)

(Example)

Programmed 100% motor shaft torque = 60kg = em
Servomotor : USAMED-06MS2, rated for H8.0kg » cm,/5.8A
Servopack : CACR-SRO6TZ6, with 5.8A (100% limited current)

_ 60kg+em  58A ,
Pr53 = cokgvem X 5a X 1000%)

= 103(%)

The setting range of Prb3 is between 1 and 200. However, since the torque restriction
accuracy is only around — 109, detailed calculation is meaningless. To limit torque at high
accuracy, measure the motor current with the machine slide butting against the stop and
calculate the parameter from the measured current.

designation of movement command torque command is not necessary, set Pri3 to 100,
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41.31 Parameters related to machinery (Cont'd)
(4) Stored stroke limit (Pré0, Prii)

This parameter is for sctting the maximum motion range. Parameter Pré0 is for the minimum
value in the - direction, and parameter Pr61 is for the maximum value in the — direction. The
setting range is between 9999999 and | 9999999 in minimum position command units. The

coordinale values indicate positions on the T coordinale sys=lem.

If a feed command over the stored stroke limit is given in the AUTO mode, the command
remains ineffective, and the control enters the stored limit error (MI* alarm) state. In the JOG
maoxle, the slide decelerates and stops at the stored stroke limit. If further jogging is started

heyond the limil, the control enters a stored limil errar (MP alarm) state.

When stored stroke limit function is not needed, set Pro0 = Prél — 0.
Where no using angular index function {option), do not set “Pra0 = Prél + (" to prevent

any error of A0 display.

4132 Servo-related parameters

(1} Acceleration determination (Prg0, Prdt}

Prdd) specifies a speed and Pr4l specifies the time in which this speed is to be reached. Set the
maximum speed that can be programmed by parameter Pr40.  Acceleralion.< deceleralion
time should be larger than that of machine including servo-drive. Acccleration. decelcration
time can be calculated referring to par. 1.1 (6] "Setting acceleration deceleration time.”
When torque is limited by feed command 1, acceleration.”deceleration command becomes

slower according to limited torque.

Prac _PULSE
CISTRISUTION
. . _Prav
Acceleration — — deceleration = p_ 1  ACCELERAT'ON DECELERATION )
Fraa - I Pr41
Fig. 4.8

Prd0 is sct in speed command units. and its setting range is 1 to 0000 without a sign. Prdl
is sct in msec, and its setting range is 50 to 60000 (I minute). The 1 msec digit of Prdl iy

ineffective.
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(Example)
With a drilling machine
If the unit of speed command is mm_~min and the maximum speed of 10m,” min is reached in

300 msec, set as follows.

Prd0 = 10000
Pr4l = 300
&40 10,000
Ardi=
mrmmaou PULSE DISTRIBUTION
10
> AGC SERVOMOTOR

_300_| 300
—=— ME&

Fig. 4. 9

(2} Paosition loop gain (Prd42)

This parameter determines the AL Servomotor response accuracy for pulse distribution, The

accuracy is specified by type of AC Servamotor and rapid traverse rate.

Pra2
Freqe FLL3E CISTRIBUTION
;}" AC SERVOMOTOR
r
Prd- Frai [ e -

I

' REFEREMLE L~
t POS TION~
X

. I~ AC SERVOMOTOR
| Praz POSITION

Pra 1
! [Pt | e TIME

Fig. 4. 10

Fig. 4.10 shows time-speed curve, The hashed area shows Prd2 setiing which is follow-up
deviation {distance). [t indicatcs the motar delay for reference positions at the constant speed

maotion shown by time-position curve in [Fig. 4,10,

This parameter is for setting the follow-up deviation pulse {error counter} in motion at the
rated speed to determine the position loop gain, (The rated speed is one 4l o Servopack

command input voltage of 6V.)
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41.3.2 Servo-related parameters

Pr42 = PPS at rated spoed X —1_—;
kp scc
“kp” means position loop gain and is determined by tvpe of AC servomotor.
The loop gain of ordinarvy machine tools range hetween approximately 40 sec™ for rigid

machines and 20 sec™! for {lexible machines.

(Example)
AC Servomotor (rating 1000rpm} divides PG pulse and provides Motionpack-34 with 5000
pulses,/rev. Motionpack reads=in this value for four times, Now try to set kp at 30s™':

5000 p.rev X 4 X 1000 rpm 1
60s J0s™?

11111 pulse — 11000 pulse

Pr4i =

Pr4?2 is set in number of pulses, and it’s setting range is 200 to 30000 withour a sign. The
relalion belween Prd2 and the number of error pulses is as follows :

Pril
Pral

(d0 is the valuc at rated rotation.)

Prdzx = do £ 10%

To obtain the actual value of kp, measure error pulse when the speed is fixed and divided
PPS of feedrate by the error pulse. To determine Prd2 actually, substitute the value of the
actual motor for the value of kp aml calculaie Prd2. Then, readjust Prd2 by measuring error
pulse during trial when the motor is actually operated. [For adjustment, refer to sect. 7
SINSTALLATION AND TEST RUN ADJUSTMENT.”

(3) Servo error (Pr44)

It is to detect defects of the servo mechanism. Set an error pulse count within a2 normal
range when the servo mechanism works properly. Normally set the parameter Prd2
determining the loop gain about twice the value. If error (48) excerds Prdd, (he

Motionpack gives an alarm of excessive error (df,-Guf )

— 46 —
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{4) In-position range (Pr45)

Sct allowable lag pulses to perform in-position check with G04. For G04, see Par, 4.1.4.3,
inposition wail. command. Ideally allowable lag pulsc value is zero, but it cannot become
zero because of drift of DA, error of adjustment (ZERO) of the Servopuck, etc. As lag
pulses are reduced, speed is lower and more time is taken until they coincide. Set it 10 the
maximum within the range of percision the systemn requires. It is set at 30- to 60-pulse count

for ordinary machine toagls,
(5) Allowable emor amount by G27 (Pr46)

This parameter designates the range to looking for home position pulse with & hume position
check command (G27)*.

The unit is pulse count and 1 to 999999 can be designated.

HOME POSITION 1 |
PULSE

- |

1
PrF7RT7
Fig. 4. 11

Select Pr46 to be greater than Pr45 and smaller than the pulse count of half rotation of the
motor shaft. If Prd46 is set at 0, the home position pulsc coordinale is not checked during

execution of the G27 command.

NOTE
For informalion of parameters 56 and 57 for S-curve accel / decel positioning. refer 1o par.
11.1.
- 47 —
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4.1.3.3 Operation parameters

{1} JOG feedrate (Pri, Pr2, Pr3)

These parameters determine the JOG feedrate. The input signals JLE and JMF determine the

feedrate as given in Table 4.4. The unit is that of the speed command and the range of feedrate

is ) ta 60000.

{Example)
Make Pr3 = 10000 to set JOG high speed = 10m,~ min when the unit of speed command is

T~ i,
Table 4. 4 JOG Parameter

Speed Parameter JLI IMF
Low Fr: ON Qe
Medium Pr2 OFF ON
High I’'r3l (N ON

(2) STEP feedrate (Prd)

This parameter determines the S TEFP feedrate,

The unit is that of the speed command and the range of feedrate is 1 to 60000,

Set 0 for it when not used.
(3) STEP feed {(Pr5, Prg, Pr7)

These parameters determine the unit distance of feed. The input signals JLF and JMF
determine the unil feed as given in Table 4.5, The unit is that of the position command and

the range of unit fced is 1 to 9989998 unsigned.

(Example)
If STED is executed with Pr3 — [0 when the unit of position command is 0,001 mm, the

distance of feed is 0.001mm % 10 =0.01mm,

Table 4. 5 STEP Parameter

T I'arameter JLF TMF
Short I'rh (N OFF
Medium Pré OFF QN
Long Pr7 ON ON
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(4) JOG.STEP torque limit {Pr8)
This parameter determines torque limit value at JOG and STEP (JLF — ON, ILM = OFF).
In the range of 0 1o 250 %, the setting is available using the unit of % per rated torque. When
U 9% is set in Pr8, rorque reference of 200 %, is automatically outpul.
{3) Creep Speed (PriQ)
When the speed limit signal (OVR) is ON during AUTO mode, the F command of program
command is limited to the speed designated by Pr10. The F command, il it is smaller than
Pr10, remains unchanged.

Frit is given in the unit of speed command and the value is 0 to 60000,
4.1.3.4 Offset parameters

(1} 8th coordinate correction amount at a rise (Pr20)

This parameter determines the amount of correction made at a rise of + INC8 or — INCR.

The value is 1 to 2356 without a sign in the minimum command unit. Set 0 for it when not used.

(2) 8th coordinate maximum correction amount (Pr21)

This parameter determines the maximum of the total correction made with + INCS

or— INC8. A correction signal exceeding this maximum value will not be accepted. The

value is I to 9999999 without a sign in the minimum command unit. Set §) for it when not used.

(3) 9th coordinate carrection amount at a rise (Pr22)

This parameter determines the amount of correction made at a time with +INC 9 or —INCS.

The value is 1 to 255 in the minimum command unit. Set O for it when not uscd.

{4) 9th coordinate correction amount {Pra23)

This parameter determines the maximum of total correction made in the No. 9 coordinate

system. The value is 1 to 9999999 in the minimum command unit. Set 0 for it when not used.

NCTE

1. The amoumt of correction made at one titne is converted to a pulse count. If the ratic
of the minimum command unit to the pulse count is nol an integer in the drive system,
take the pulse counl into consideration to set the paramcter. (Rounding is made in
conversion from the amount of cerrection to pulse count.}

2. Offset is correctahle during feed hold and after the end of autematic operation.
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4.1.3.5 Home position related paramster
{1) Home position coordinate methad (PrrQ)

Pr70 is & parameter which defines the setting method for home position coordinate and is

composed of a 6-digit numerical value.

P7TO=A B C D E F
T Setup method
F = {t0 2 Setup in use of incremental encoder
! F—3: Use of absolute encoder
F=4: Auromatic houne pusition selup

Return-to-homr 2 position direction
E=1: Minus
E=1: Plus

. Moving direction specified at return-to-home
; posilion slart
Always sel 0 nt use of absolute encoder.

Home position LS

C=1: LS for return to-home position nat provided
C = tto3: How tw install the LS
C=1: Limit-point pushing met>od

Checking home position related signals
B—-0i(—4]
Clicck neither home postlion pulse nor home position LS.
B-1(—5)
Checl: home position pulse but not home position LS,
BH=2(=a)
Check hoth home position pulse and home nosition LS,
When B is shown as a number in {4 ), PG =signal cable
disconnection check is effective.

Presence of holding position
A=1
No halding position.  In G27 command, T0 coordinate
haomme pasition 15 commancded.
A=1
Holding position exisis.  [n G2Y, holding position { The
position defined hy Pr721 is commanded.
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Motionpack-34 controls absolute encoder at “Pr70F = 3 or 4” and “ABS ID” = 1 of Servopack

input signal. For the absolute encoder home position sctup procedure, refer to Par. 11.2,
{2) TO coordinate oftset (Pr71)

By sctting up at installation of absolute encoder machine, data of cncoder revelutions (output

data by serial data when the power is on) can be 0.

However, rotation angie data, (which are output by imitial incremental pulse when the
power is on) are determined by installation of motor and machine shaft. DBy setting home
position offset to Pr71. Motionpack-34 can define the relation between T0 coordinate home
position and encoder home position ; which can match the installation angle deflection of

absolute encader and machine shaft,

Pr71 means the distance from TO coordinale system home position to absolute encoder

home position. The numerical value is — 9999899 to + 9999993 in pulse unit.

At set-up, Pr7l may be set at following temporary values :
- At set-up of coordinate home position
Set Pr7l at 0, display absolute value encoder output data in A0 display and determine the
coordinate of fset.
» Set-up of Motionpack position counter
At set-up, set Pr7l at 9999999 once and turn the controller power off and then on again, and

the counter can be reset.

U MACHIMNE HOME POSITION

| ;BSET HUME POSITIDN
~ OFFSET AFTER SET-UP
AOTATION /T’/f//i/jk//? i
ANGIF . —w ke e S
*—

ENCODER |PATA

T0O COORC-MATE

REVOLLUTION —
DATA | :

|
SCT ACVOLUTION DATA AT O 3
SET-UP GF ENCOUEN

*—10
] |

Fig. 4. 12
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41.3.5 Home position related parameters {Cont’d)
{3) Holding pasition (Pr72)

Iolding position parameter (Pr72) in absolute value method difines quick-return position.

If home position return signal (ZRN) is input, Motionpack 34 operates “quick return” and
returns Lo the holding position, which can be accomplished without any relation to the content
of the program being exccuted. At this time, the speed can be defined by Pr73. Holding
position is set on T0 coordinate. The numerical value ranges from — 9989999 to + 9999999

in unit.
(4) Quick-return speed (Pr73)

Pr73 can define quick-return speed. (For “quick-return™, refer to {2} about Pr72.) The numeri-

cal data range from 0 teo 60000 in speed reference unit.

(5} No. of encoder pulses (Pr7e)

When the power is on, Motionpack 34 forms the present position, based on the data oulput

by the absolute encader.

The present position P is computed as follows,

P-MXR4+P,

M : Revolutions {serial data)
P, : Rotation angle (No. of initial incremental pulses)

R : No. of cutput pulses per one rotation of motor

Hcre, Pr76 sets the number of output pulses per one rotation of the molor. The absolute
encoder has 8192 pulses.-'rev which are divided according to Servopack SW2 setting. (The

standard setting value of Servopack, prior to shipping from the factory, is 2000 pulses.- rov.)

Motionpack always reads-in pulses multiplied by 4. Set Pr76 as follows :
Pr7é = 8192 (P.~rev) % (Servopack divided ratio) X 4
= {No. of pulses after divided in Servopack) * 4
Number of pulses of Servopack at dividing setting and after dividing are as shown in

Table 4.23 an page 140,
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{8 Allowable deviation capacity (Pr77)

When home position pulse coordinate is checked by G27 command, allowable crror range is
defined. When (27 command is executed ; il home position coordinate is located within
+Pr77. it is normal. However, il it is out of the range, G27 error alarm occurs (setting range

1 to 255 pulses).
{7) Encoder allowable error capacity (Pr78)

In absolute value method, position data are stored in the memory even if the power supply is
cut off. Simultanecously, change of positions is being read-in when the pawer supply is cut off.
Moationpack-34 checls the allocation of the positions at lurning on and off by monitoring. By

this checking, it can be detected if the machine has worked during the power cutoff for some

reason : also an allocation occurring in absolure encoder position detection can be detected.

As a result, if the allocation is over Pr78, the alarm occurs. The numerical values of Prid
arc 0 to 9999994 in pulse units ; set 500 or more for normal use. When a vertical shaft makes

coasting longer at power on, extend the value. (If Pr78 is set at 0, there is no data check.)

(8) Precauticns

Absolute value method and incremental method have different functions of home position

coordinate-related parameters. Table 4. 6 shows their comparison.

Table 4.6 Comparison of Parameter Functions

Parameter Ahsolute Value Incremental

No. Method Method

71 Haome position coordinate setting Return to home position method
method

71 T coordinate offset “Home position coordinate i

72 Haolding position Holding position
{at quick-return) {at return to home)

7 Quick-return speed Return to home speed

74 Home nposition setting speed * Return to home creep speed

75 Push torque* Recturn {o home torque speed

% No. of encoder pulscs Coasting allowance

7 Allowable deviation capacity Allowable deviation capacity

H Encoder allowahle errar capacity Pushing time

79 Pushing time~

Rl Haome [1{}:-‘.1t_1().n selup L:.mrlmand* Not used

81 Reference point coordinatc*

R2 ABS - PG alarm reset conunand®

* For more information. sce par. 11.2.
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41.3.6 Basic zone signal definition parameter {Pr30 to Pr35)

Parameters Pr30 to Pr35 define sections in which zone signals are ON. As shown in Fig. 4.13,
3 sete of paramelers, (Pr30 & Pr3l), (Pr32 & Pr33) and (I'r34 & 35) define zone 1 (o #zone 3,

respectively.

ITowever, in this case, the following relations must be kept :
Pr30 < Pr3l, Pri2 < Pr33, Pri4 < Prid
For example, if Pr30 = Pr31 or Pr30 > Pr31 is set, the zone 1 can not be defined.

The unit of Pr30 to Pr35 is minimum specd reference and the value range is within
9999999 to + 9999999, If two zones overlap or one includes the other, a wrong combina-

tion of signal cutput occurs.

Zones 1 to 3 are defined by the combination of ZPM and ZNP. However, when each of
ZPM and ZNP is used as an individual signal cable, set Prd4 = I’r35 and zone 3 is not

defined so as to prevent malfunction by disconnection, etc,

ltern Zane 1 Zaone Zone 3 _\Ton-de_ﬁned
Zomne
ZPM State ON OFF oW OFF
ZNP State OrF ON ON OFF
Zone Prig, Pril Pr32, Pri3 Pr34, Pris i No paramcter
Definition Prin<Pril Pr32<Pri3 Pr3d<Pris !
ZONE 2 ZONE 3

I o | OFF ON

FIAT I
| |
r oy I
Zvp = | oNo
I I I o I
P30 31 Rl w33 P32 Pi35
Fig. 4. 13
NOTE

For zone signal definition parameters (Prlll to Pr1d&), refer to Pars. 115 and 11.6.
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41.3.7 Extended function selection designation parameter (Pr43.”Prd7)

Extended function is selected by Prd3, Prd7 setting value, which differs depending on the

extended funclion. (See Table 4.7}

Table 4.7
Extended Function T'r 43 Pr 47

Variable speed positioning 20000
Passing signal output 4000
Angular index 2000000, Pr6é0—Pr61 -0
Clamp free _ 100, 200, 306, 406, 500, 500, 706
S-letter accel/dacel positioning 1000
No-limit length 1000040
(G 67 jump prohibit Naot necessary
Signal extension during operation 20000
Auxiliary 1to 99
Encode of program select signal 40000

. 20 {(No checksum
External data setting 10 Echecksum] )

40 (No parity check)

External offset 20 Epa‘rl}t}y leeck]
Extended zong signal outpul (A) 1000048
Extended zone signal output (B} 200000

41.3.8 Tape read-in and input related parameters

(1) Shaft No. specified (Pr54)

Pri4 can be specified at ( to . When program is output on the tape, Pr54 is added to the head
of the tape. When inputting tape, tape shaft No. is referred to Pr54 stored in the Motionpack
-34 1o detect 2 wrong tape. However, when Prbd is set at 0 ; the program is output on rhe

tape al lape outputting but Motivnpack-34 with Prid = 0 set will rcad-in the tape without

reference.

(2) Tape device baud rate setting (Pra7}

When tape punch or tape read-in is performed with tape device, specify the transmission baud
rate between Motionpack programmer and tape device by Pr37. Transmittable values are 110,

300, 1200 and 2400 ; set any of them according (o ape device baud rate.

This parameter is stored in the memory of Motionpack programmer but is lost when the
Motionpack programmer power supply fails. Accordingly, set a parameter whenever tape
device transmission is performed.

NOTE
For external data storage parameters (Pr201 to Pr296), refer to par.11.3
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414 Functions of Motionpack-34 Controller
4.1.41 QOperation mode

Motionpack-34 has the following five operalion modes.

(O EDIT mode

@) JOG operation mode

@ STED operation mode
@ HANDL operation made
& AUTO operation modc

The Motionpack systerm is seleclively set to one of the five operation modes with external
input signals. i.e., EDIT, PLAY, JOG, STEP, and SBK. The five operation modes are given
priority ranks as shown below.

(1> EDIT mode
@ JOG operation mode, STEFP operation mode, HANDLE operation modc
@ AUTO operation mode

H
E 5 A A
O J T N U
| O EpD T
Mahonpuck _! TsP1 O
e A LEDIT 0
Chb-11 |ED i i
A2lPeave L L Lk
€, r T
NPT ALY Welcly ' ;
CIRouUT -2FASTER. L,
28 SBK. L/
57 SBK
48T 0 zaV
-9
Fig. 4. 14

No two modes can be set simultanecusly. When the modes are switched over during
operation, the earlier mode remains effective untl the operation ends, or the mation is

decelerated and stopped.

The selection conditions of each of the five modes arc given below. (The EDIT, PLLAY,

JOG and STEP signals are operation level signals.)

_56 -
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Table 4. 8 Operation Modes Selection Conditions

Mode ~—~—2Signal! |EDIT PLAY| JOG |[STEP | SBK
EDIT ON - - - -
106 ON | OFF -
STEP Ore | ON -
HANDLLE ON ON -
Block OFF — ON .
. ON
operation _
AUTO o OFF | OFF
rogram
operation OFF
Note: “-" means invalid {regardless of ON

or OFF) condition.

) EDIT mode

This mode is for writing and editing programs and parameters with the Motionpack program-
mer. This mode takes priority over the JOG, STEP, HANDLE and AUTO modes.

In the EDIT made, MP ready signal (connector CN1-3} is OFF, but servo clamp control

continues.

(2) JOG operation mode

This mode is for JOG {eeding and returning to no HOME position. In the JOG operation mode,
while the + JOG & STEP (+ ]8) signal in ON, the machine is jogzed in the plus (+) direction.
While the — JOG & STEP (—]S) signal is ON, jogging motion takes place in the minus (—)

direction,
—_—
Motionpack h
+J5 _L’TRWARD
_J8 _._FIEVEHSE
-4
INFUT ' HIGH MIDCLE LOW
CRCUIT F i

Fig. 4.15

The feedrate of jog motion is selected by combinations of the JOG middle feedrate signal
(JMF) and the JOG low leedrate signal {(JLF) among the three feedrates set by threc parame-
ters.

Torque limiter is activated for JOG low feedrate. For torque limit setting. use Pr8 in
units of %. Pr8= Torque limit value (10 to 250%) when Pr8=1{, torque limit is disregarded.

At torgue Hmit, aceel ~“decel time is in proportion to torque limit. and accel.”decel is
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4141 OQperation mode (Cont'd)

decreased. (Acccl,”decel time is extended.} The torque limit must he less than the rated

torque. Use the limit range so as not to damage the machinc and its peripherals.

Table 4. 9
Feedrate | JI.LT  JMFE Operazion
Stop OFF OFF | No moation
Low ON OFF | Fesdrale sel by patameter Frl

Middle OFF ON | Fescrate set by parameter Pr2

High 0N ON | Fezcrate set by perameler Frd

The relalionship between program operations and JOG operations is as follows. When a
JOG made is sclected during a program operation, the mation stops after deceleration, and the

JOG operation mode is turned on. At this time. Motionpack is in the following state.

{I) The block No. of the program block under execution is cleared, and is reset to the
top block No. of the program.

@ The following output signals arc turned off.

«  In-operation (ST1.)

- M decodes (M31-Mb6)

= External positioning alarm (ETPAL)

+  External positioning completion ((G34)

s Automatic operation completion (M30}

(3 The following output signals maintain their state.

+  Motionpack ready (RDY)

< Battery alarm (ALM2)

JOG 4‘

(3} STEP operation mode

This mode is for STEP feeding. STEP feeding means motion by one step at a time with the
distance of a single step being selected from among three set distances, long, medium and

short.

When the + JOG & STEP (I JS) signal is switched rom OFF to ON, the machine slide
moves in the plus (+) direction, through the dislance set by the parameter which corresponds
to the combination of the two JOG feedrate select signals (JLIF and JMI).

— 58 —
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In this case, the STEP feedrate is the one set by Prd. STEP (short) torque limit is
available. Set the limit in Pré.

]

rJds

) Mustance moved o
+Lwrsctor SE Ly pacameer

mator. 1

Fig. 4. 17
Table 4. 10
."‘\_‘\ Hignel
Feed ™ JLF & IMI Uperation
Dastances.,
Stup OFF | OFF | No motion
Shart M OFF | Distence moved set by perameter Frd
Mediumw OrT (ON | D:stznce mover sel by pzrameter Pro
Long ON ON | Distarce moved set hy parametar I'r7
T.On.lw ON | OFF | Set in parameter Tri (20
Limit

The change of the signals when program operation is switched to STEP operation, is the same

a= with the JOG operation mode,
(4) HANDLE operation mode

In the HANDLE opcration mode, operation proceeds according to the pulse input generated
from manual pulse generator. Multiplication factor of feed distance can he selected from
w1, %10, X100 by combining JI.F and JMF sipnals.

Table 4. 11
H\-x-‘x““x.‘h Saral LT | MT | e
Multiplizana i J J Matinn
Factor T
Stop OFF OFF Mo aot.on
] ON OFF Ifa“'l-ave ammmt per nulse
Commanc unit x 1
v 10 OFF ON h:‘[c:-ve arioun. per ",JLllL:it'
Commané wnit x 10
" . ' Move amouns per pulse
1 ) . ! U
10 UN : ON Command unit = 100

Maximum speed during HANDLE operation is controlled by parameter Prd. 1f the manual
pulse generator is rotated rapidly or multiplication factor x10, or X100 is selected, when
maximum speed set by Pr4 is lower than that set by manual pulse generator, feed may he

continued after pulse generator is stopped.

Maximum accel.decel speed in the HANDILE operalion mode is hall the value (lwo

times the aceel,”decel time) set by parameters Prd), Prdl,
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4141 QOperation mode {Cont’d)

The current limit is 200 9;. HOME return operation cannot be performed in the HAN-
DLE operation mode. The signal change when PROGRAM operation mode is changed to
HANDLE operation mode is the same as JOG operation mode. Changing to HANDLE

operalion mode cancels the program.

In HANDLE moade, the current position is up-dated according to the movement of the
manual puise generator. If an incremental command (like GO Uno ---) comes after HANDLE
mode has been changed to AUTO mode, the current position moves as much as the
increment. With an absolute command (like G01 Xxo -++), the goal is the designated position

regardless of Lthe current position.

In ITANDLE and other modces, acceleration and deceleraiion are linearly performed. Soft

stroke limit is alzo effective. Quick return signal (ZRN) is ignored.

NOTE

When stupping the machine in the HANDLE operation moede, turn off the JLF and JMEF
gigmale to insure safety. If multiplication factor of =< 100 is set, even tor one pulse input, the

machine can he eperated by the distance corresponding to 100 pulzes.

(HANDLE operation in AUTO maode>

HANDLE PG feed is possibe even in AUTO mode if the fcedrate (F) of a skip posttioning
command (305, (306, or GOT) is 0. The pulse magnification factor and the direction of move

are the same as those of movement in ITANDLE mode.

Execution advances to the next block il a skip signal of Fig. 4.18 or a command when

distribution of command pulse by HANDLE PG has come to a designated position.

Paosgiticn
Sat

Dhstance

EXECUTION
OF NEXT BLOUK

Time
Fig. 4. 18 Reference Pulse and Position Set
by HANDLE PG
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GOT X250 FROOO  Moves arcund the reference position.

Mbb HANDLE PG command

Gob X8999*' ')  Adjusts to the reference by HANDLE PG. Turns on the skip signal.
(G52 X0 Tl Setting the coordinate.

(33 Tl

01 Xx  FRONO

“'X = 9989 must not exceed soft limit range.
(5) AUTO operation mode

In AUTO mode, the Motionpack-34 systemn operales according to the program held in the
controller. The program is a series of function commands evoking specific motions. In AUTO
mode, a programmable controller controlling the Motionpack-34  selects a program to
exccute according to a working schedule and starts operation. Recetving the starting signal,
the Motionpack-34 controller executes the function commands ofie aller another automati-

cally, beginning from a designated hlock, until a program end command (M30) comes.

Thus automatic operation is performed when AUTO mode is selected, the program Lo

cxecute is designated, and the starting signal has been entered.

(@) Program storing
Store a part program in user program area. Up to 400 blocks are available for the area.
A block accommodates one function command. Program numbers are fixed for every 10
blocks., When program number 00 is selected, execution starts at block number 300.
Similarly, the selected program number is (1 (02, --- | or 39), execution starls at block
number (10 (020, -+, or 390). The program will be executed normally in the arder of bleck
numbers but the commands G67, G68, and G6Y change the order of execution.
Motionpack-34 provides 400 to 499 blocks with extra blocks, Different from normal
blocks, extra blocks cannot be program selected directly. Accordingly, when program is
stored in extra blocks, let the program jump from normal blocks by G69P command.
This operation must be compleled by M30 in the extra blocks ; or return the program
1o the normal blocks and complete by M30.

PROGRAM EXRA
BLOCK BLOCK

/.-Mao
123 421

G59P205
125] ©69P L H /

o TR
205 3 ]
206 i e f-""/r

M3

Fig. 4.13
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4141 Operation mode (Cant'd)

(b)

The program must end with M30 that declares the end of program. There is no
no-operation command of the Motionpack 34. [f programs are all cleared, M30 enters the
programs.  No program can be inserted and deleted. When storing programs, do not
provide any empty hlocks hefore M3).

Programs can be stored and dumped out through a paper tape reader or punch via the

programmer.

Pragram cperation
Program operation is an automatic operation execuled under the control of programs

stored in the user program area (numbered by block numbers 0-499). The method of
specifying programs will be described in detail, later in Par, 4.2. "PROGRAM OPERA-
TION FUNCTIONS.” Program opcrations can be started by either of the following

twao mmethods.

(i) Starting by a program start signal PGS 0-9
With a program start signal, the program with the program No. (upper two digits of the

block No.) specified by the PGS and PGSL signal {s executed.

(FExample)

PGSL 10 : ON (LOW)
PGS 2: ON (LOW)

(Others OFF
-y I
With this, program No. 12 is specified, and the i | 280 arsr ) AUTS STaRT
== —! ATSTI AT BTN .
program is executed from block No. 120. When a :——}ﬁ — et e
-0 PosSY k=3 LN
. i - —_— — T——
program start signal -0 (PGS 0-9) is turned ON, 5 | sas .
the program starts from the specified block. PGS i gy PES2 5
. -zt P333 ! — 3
0-9 scrve both as selecting signals for program . e
Nos, 00-09 and program start signals, s lemes | s
58 L Pasu . A
"
05 PGET e 7
2 L o3 a
3 ) PGS _— fa
« Lros.on| "Rl
i g 0
Fig.4.20 18 PGSLID _
& ¢ & 17
on | FGELED .
P - —4 70
.an L PGSLI0 —
B o i
Qe .d,{# ?
[T
43 '
Mclv-work__ I [
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CAUTIONS

1. The automatic start signal line {ATST), and the austomarie stop signal line (ATSTP),
must he in connection with the 1, 'V poaint.

2. Program sclecl signals (PGSL 00-30) must be turned on before program start signals {PGS
0-9) arc twned on. If not or other PG3L s turned on after PGSD 9 signa’s are turned on,
error = - - A% E L will be activated.

Ohee a PGS (program start signal} is accepted. other program start signass are not
accented, unless any one af the foilowing conditions is satisfied.
« With the execution of M30, the program operation 1s completed, and PGS ;is turned
off.
= The srogram clear (PGCL) signal is turned on in a feedhold state, and the subsequent
execution hlock has returned to the top hlock,
“-
(i) Starting by automatic start (ATST} signal or autematic stop {(ATSTP) :
signal

In this case, PGS -9 signals are used only as work No. select signals.

on 0N
oFF I_I
o] ] |
I \ 1
—_ | ON ! :
ATSTP \ T T
| ! OFF '
I ! 1
ysian:  foonTme CONTINUE
FROGRAM
OPERATION INTERAUPTION  INTERRUPTION
IFEEDHOLLE)
Fig. 4. 21

In this case, when an automatic start (ATST) signal is turned on, the program operation
is started. To =top the program operation (feed hold state), turn off the automatic stop
(ATSTP) signal, or turn off the ATST signal.

(c) S8ingle bleck operation

Moh'orlp;ck
+24Y SIMGLE BLOCK
INPUT ClRCUIT ~ 52 BRK
< o
SINGLE BLOGK
| START
5857
L =
47
-4B
ag
Uzay
1
Fig. 4. 22
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4141 Operation mode (Cont’d)

(d)

When a single block mode (SBK) signal is turned on, the machine stops after completing
the execution of the current block, and the control enters the single block operation

marle.

When a single block start {(S3BS1) signal is turned on in this state, the machine
executes the next one block and then stops. If an SBST signal is turned on after the

completion of a program, the top block is executed.

1= ._J
ON [y

- /ﬂ (/I | .ﬁ| |

L*I LN 1L Y1
(— ]

1 BLUCA 1 BLCCH

o

1 RLOGH

EXCCUT:ON EXECUTION EXECUTION
1 FHOGHARM TOP ALOCK
END CRZCUITION

Fig. 4. 23

When the single block opcration signal is rturned off, the execulion of the porgram

is restarted, regardless of an SBST signal, and the program is cxecuted continuously.

When a program start signals (PGS 0 1o 9) are turned on while a single block
operation maode signal is on, the program is not slarted ; it is starled only when a single
block start (SBST) signal is turned on. However, if no program start sipnals (PGS 0-

9 are on, a single block start signal is ineffective.

When the single block operation mode signal is cleared after the completion of one

program, a subscquent program start (PGS (-8) signal will start the program.

Feedhaold State

To decelerate to a step moetion during a program operation, the following methods are

avallable.

(D Turn off PGS 0-9, or turn off automatic start (ATST) signal.
& Turn off the automatic stop (ATSTP) signal.

_64_
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(6)

With method (D, as soon as the feedhold signal ends. Motionpack 341 is cleared of
the feedhold state, and resumes the program operation.

With methad @), it is necessary to turn the program start (ATST) signal off and
then on again.

A program clear (PGCL)Y signal is effective only during a feadhold state. When it
is turned on, the block number to be executed returns to the top block of the current
programl.  When the subsequent program starl signal is turned on, the program is
executed from the top block.

When a Motionpack-34 alarm occurs, it has a feedhold state.

Return to home position

Motionpack-34 can be used both in incremental meithod and absolute value method.
For use of incremental method, return to home position function is provided with
Motionpack-31. However, when used in absolute value method (Pr70F = 3 or 4 and

Servopack ABS 1D signal is 1) the return to home position does not appear.

Pesition data to be formed are transmitted from encoder to Molionpack when the
power is ON. Thus, the present position is formed without return to home position.
Zong signal is oulpul even if user program (processed program) starts or not after the

above position data form has heen completed.

The meanings of return to home position related parameters and return to home
position related signals differ in incremental method and absolute value method.
T'ables 4.12 and 4.13 show “Parameter Comparison Table” and “Signal Contrast Table.”
For details, refer to each paragraph. In absolute value method, setup operation is
required when the Motionpack 34 system is installed to machine shaft. For details,

refer to par.7.2.6, “Setting up.”
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4141 Operation mode (Cont'd)

Table 4. 12 Parameter Comparison Table

Parameter Absolute Value Incremental
No. Method Method
70 Ilome position coordinate setting Return to home positicn metkoc
method
71 TO coordinate offset _ Home position coordinate
72 Holding posilion Holding position
{at quick-rctum_'_]_ (at return to home)
73 Quick—[étum speed Return to home speed
74 Home position setting speed * Return to home cresp speed L
75 Push :orque’ Return to home torque speed
706 No. of encoder pulses Coasting allowance
77 Allowahle deviation capacily _ | Allowable devigtion capacity
78 Encoder allowable error c_apaci{-y Fushing tune
70 Pushing time?® ) _
80 Home position setup command” ]
' - - Mot usec
81 Reference point coordinate”
82 ABS + PG alarm reset command®

*'or mare intormatior, see Par. [1.2,
Table 4. 13 Signal Contract Table

Sigmals Absolute Vahue Ineremental
- Metheod Method
Input ZRN Quick-return start® Keturn to home pasition start
ZPM Zone signal autpur Return to home position end
Output L : —
- ZINP Zone signal outpu Near home position 3
LS Input LsSA Not used Home position checking LS
L5B Not used ~ Home position checking LS
ZA Mot used Return to home method setting
Jumper 2B Not used Return to home method setting
Selting 20 Not used Return to home method selting
21 Not used Return Lo homwe method setting

*When Pr20 — 1 in autimalic home position setun system,
this input hecomes horme position selup siwnal.
{7} PG cable disconnection detacting function
When either PG output is of line driver type and phase A, B. or C of DG signal is
disconnected. PG disconnection detection outputs alarms. PG disconnection detection

can select “valid™ ar “invalid™ by setting Pr70 Ttem B.

Pr70 llemm B = 010 2 Disconnection detection invalid

4 to 6 Disconnection detection valid

Itcn B

This disconnection deteclion [unction can detect PG osignal cable between Ser-

vopack and Motionpack.

(8) Motionpack-34 coordinate system
Motionpack-34 has 10 coordinate systems (T0 to T9). Coordinate system T0 is defined
by encoder oulpul. Coordinate systems T1 to T9 are based on Coordinate system T0.
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Method of Coordinate System Setting
O Presetting oflset amount in Pr 20 (coordinate svstem 18) and I'r 22 (coordinate system

T4) and shifting coordinate systetn by turning on external signal 1.7 INC.
; Presetting by programmer
@ Coordinate system setting reference G52

) [External offset function
Kelationship between coordinate system TO and coordinate systems T1 to T9 are
determined by shift amount register (Snj corresponding to axis No. and offsct register

(On). Fig. 1.24 shows coordinate selling and register.

SHIFT REGISTER Ge2x., ... 7 |

n .

Hn
™ / . | PROGRAMMER
e - |
. |oFFsET HEGISTEH’——‘
- . Prza
_— L IQR 227
an ’ ’

#* DFFSET AEGISTCS 5 ONLY WITH T8 AND 19

Fig. 4. 24
Each coordinate system is not set by the corresponding program but the sume coordi-
nate svstem can he set in any program,
<Shift amount register, offset amount register and coordinate system shift.>
Where coordinate value at coordinate Tn is tn. shift register corresponding to Tn is

Sn, coordinate value is obtained from the following formula : th = t, + Sn

(Example)
When shift register (51} at coordinate system T1 is 100, the relationship between coadinate

systems TO and Tl is as shown in Fig. 425,

150 momm
¢ . TO
[+,
T oo 250 n
250
Fig. 4. 25
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4141 OQOperation mode (Cont'd)

Coordinate value t, of the position of 150 mm at coordinate svstem T0 at coordinate
system T1 is:
L=l + 5
= 150 mm (10) + 10mm

— 200 mm

Sctting positive values in Sn shifts the home position of coordinate svstem Tn in the
negative direction. This facilitates tool length compensation in setting coordinate system
by shift amount. Setting tool length in shiflt amouni register Sn sets the coordinate systcm

of which homne position is shifted hy the length.

Coordinate systems T8 and T9 are provided with offset amaunt registers (08, 09) in
addition to shift ameount registers (58, S9). When the coordinate value is {3 al coodinale
system T&, and the corresponding =hill amount registers are S8 and 8, t; is obtained from

the following formula ;
t: = tp + Sg + Og

(Example}
When shift amount register S; of coordinate systemn T8 is 100mm and offset register O

is 2mm, the relationship hetween TO and T8 is as shown in Fig. 4.20.

Coordinate value t, of the position of 30mm at coordinate system T8 is :
ts - tu - Sb | Og
=30 4 100} + {—2)

= 128 mm
=100} —48 — 47 1] a0 nomm
&
S8=1C0
CB——2
ﬂ —— TR (RFF OKE
98 178 ~cpRECTION)
L ~rzd
08+ 1-21+(~ 117 .
T TE (—NC 8 1MPIT
127 ONE TIME}
FARAMETER Z0=1mrm
Fig. 4. 26

Coordinate system sctting by offset amount applies to compensation for tool wear.
Setting tool wear amount shifts the home position by the set value. The direction ol home

position shift is positive when offset register is negative.
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In coordinate systemn T8, the value set to Pr20 by turning on signals + INCS {or
—TINCR} can be added ta or retracted from offset register. Setting toal wear compensation
per time 1o Pr2fl and turning on signal — INC 8 permits automatic compensation. The

same applies to coordinate system T9.

<{Coordinate system setiing>
{a) Coordinate system shifting by |1 INC.” — INC signals

With the coordinate system T8, each time -1 INCB signal or — INCS8 signal turns on
correction is made in the + or — direction respectively. The correction distance is set by
Pr20. After several corrections, as the total correction amounts Lo the maximum correc-
tion as sel by Pr2i, no further correction is possible, and an answer-back signal for
absolute maximum oflset (OFM) is output. When — INC8 and — INCS8 signals arc given
simultaneously, no correction is made, and an answer-hack signal. offset { {OFR), is
ourput.

The coordinate system T9 is corrected similarly by + INCY and — INCY signals. The
correction distance is set by Pr22 and the maximum correction is sct by Pr23. When
coordinate system 1'8 or T9 is selected, the coordinate values are modified by the sum of
the shift (58 or SY) of the coordinate system itsell and the offset (O8 or O9), from the values

for the TO coordinate system.

(Examplc)
When the coordinate syvstern T8 is shifted by shift amount (S8) of 100,000 from TO, and its
offset (08} is  0.U20, the pesition commanded by GOTX200.000 in the T8 coordinate system is

as shown in Fig, 4.27 helow.

POSITIONING
'POINT
260 T8 COORD'NATE SY3TCM
% : DISPL AY 1AE)
. : T0 COORDINATE SYSTEM
(L 190,000 t ‘l‘oc.uza 30000 DISAI AY (A
== -cczo 100.000

= =

[ 10c J00_|
0620

Fig. 4. 27
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4.1.41 Operation mode (Cont'd)

The related parameters are listed in Table 4.14. For dctails. see par. 4.1.3.4 “Offzet

parameters.”

Table 4. 14 Offset-related Parameter Setting

Parameter . :
Content it

No.
0 T2 coordinate single| Position comrmard
? SOTTectOn unit
21 T8 coordinaze max { Position commard
" zorreaclion unit
29 TE coordinaze single| Position commmard
- cerreclion it
23 TS coordinaze max. | Position command
- corroclion unit

When an INC signal is received. the corresponding coordinate system is corrected (
ar — ) by the distance set by the parameter. This correction is executed while the machine
is at standby in the AUTO operation made. When the sum of the values in the offset register
8 exceeds the max. value after adding the latest increment, an offset max. (OFM) signal is

output, and when it is below, a = incremeont made (INCD) signals arc output.

APPROY. 30 mg
—

< R Y '

OR - NCE N
; Sy

)
INCL OF (3F M'—’Ll_

Fig. 4. 28
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When + and — incremental commands are received simullaneously, the offsct register 8

is zeroed, and an offset J (OFR) signal is output.

(O When — INCS is received before executing + INCR (INCD or OFM).

—INGE . s

OF R | I

Mchonpacs — Sequenoer

Fig. 4. 29

@) When — INCSH is received after the + INC8 completion signal has heen output.

ul\ 7]
oo OK GFw] A

CINGE \

OFR

[Mnlinnpack -« Seqaencer}

i

Fig. 4. 30
+ 24y T OML-G6; +iNCE
S * B — - INGREMENTAL CQMMAND
iy CNS-37] - INCE
= == & = INCREMENTAL CCMMAND
CMNS-1 ! 4 INCH
e —iINCREMENTAL COMMAND
CNS-33 - INGe
- —iINCREMENTAL COMMANL

CH5-47]  O2av
-48, -49

' 1
CN1-8l  \neD

HINCSFMFNT COMPIFTED

e
CNI-o,  OFR FE orrseT DISTANGE 0
=t

GM1-11] M

OFFSET DISTANCE =MAX. REACH

CNI-iL + 24v
'2 L} 1

Motionpack | |

Fig. 4. 31
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41.41 Operation mode (cont'd)

{b) Presetting by program
In addition te the setting possibility of TI T9 coordinate systems by programs with (352,
they can also be presct by programs. The shift distance of each coordinate system is that
from the TO coordinate system.

In addition to the offset correction possibility of T8 and T9 coordinate system with

HINCE and +INCY signals, the program presetting of the initial values is also
possible. When the coordinate system T8 or T9 is used, the position commands specify
coordinate values which are correcled by the reduction of the shift distance (5) and the
offset distance {O).

When the T8 or T9 coordinate is used, all the position commands are corrected for
the shift distance (Sn) and the offset distance (On). “On” is contained in the coordinate
systems T8 and TY only.

These preset values are updated by sctting coordinate systems and shifting coordinate
systetns by INC signals.

T

Setting offset
Seleet position setting mode.
Whenever the| POSITW’ mode switch is pressed, block number is indicated as E'm' '
. Offset selection is indicated by “Z" and shift selection by “5.7 A blinking digit
indicates a coordinate number,

Select “87 {offsed selection), write a coordinate number, and depress switch (1] or [T
The block number indication stops 1o blink and the data display begins to biink.
Write an offset value and depress the WRI_TE Iswitch. "Then depress swilch [1, and

the next coordinate system is selected. Numbers are in the miniruwm position command

unit.

@& Setting shift
Select position setting modc.
Depress the mode switch, select “8" (shift selection), write a coordinate
number, and depress the switch [o] or [Tl The block number indication stops to blink
the data display begins to blink.

Write a shift. value and depress the WRITE |switch. Then depress switch 1], and the

next coordinate svstem is selected. Numbers are in the minimum position command unil.
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{¢) Method with a coordinate setting command (G52)

See par. 4.1.4.3, “Coordinate setting command ((GH2)™.

(d) Method with external offset.
Sec par. 11.4, “External Qffset Funclion.”

(9) Zone signal output function

Motionpack-34 is provided with three zone signal output functions in the absolute value system:
= Raxic zone signal ontput

= Extended zone signal output {A)‘ For detailed information,

* Extended zone signal output (B) | see par.11.5,/ par.11.6.

{Basic zone signal output>
{8} OCutput signal
The following output signals function as zone signals -
Qutput signal name : Return to home position end signat (ZPM)

: Sigmals around hame position (ZNP)

{b) Zone setting

Zone is set hy parameter ;

| Non-defned
[tern Zeae 1 Zone 2 Zome b =
AN
ZI'M State [ OXN QFF 0ox OFF
ZNT Sraze JOFF (N ON ~DFF
Zore Pr30. Pr3al P32 Prid Prid Pria | Ne
Definition | Pr3d<Pril Prid<lPrid . Prid<l '35 | parameter
_JZONE1)  ZONE2' | ZONE3
1 1 | |
| 1 | | |
I I
\ = ; I
P e OF on |
| |
P OFF [Tov ] [ en
| | . | | |
P-30 2 %32 Fr3d ™34 238

If Pra0 > Pri3l (Pri2 2 Pr33, Pr34 2 Pe3h) is set, the zone, The zone
can not be defined.

Fig. 4. 32
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4.1.41 Operation mode (Cont’d)

{c)

(d}

Function
This function is not valid unless the power supply is ON, absolute value position data are
completed, and the servo is ready.

Accordingly, even if the program starts or not, three types of zone signals are
output by the combination of the above-mentioned two signals corresponding to the

present position.

How to use

Mottonpack-34 provides two types of position outputs. Basically, the following methods
should be used :

= Active signal oulpul — Path signal output

« [nactive signal output — Zane signal outpui

After automatic operation has been completed (with STL signal OFF), zone signal output
time increases. When zone signal with minimum delay time is used as an active position

oulpul signal, use the following procedure :

1. Insert (G0 command (waiting time in-position) following the associated feedrate com-
mand.

2. Set zone signal range {e.g. ['r30, Pr3l) wider than inposition range {Prd5).
Asa resull, M30 is executed (automatic operation completed) in the zone. Zonc signal

output has no delay.
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(Example]

REFERENCE

MOTOR
ROTATION

PQSITION

a 'POS TN
i ~ /

Sy POSITICN

Gul

(4

——a= 1IIVE

Zane signal is ourput before positioning point.

Program

N30

L

ZONE
BIGH AL

|
]
]
L
1
]
1
i
]
T
}
1
I
|
|
I
.

Lz

QUT=U D=_AYED

G0l XO000F_T_
G 04
M30
ZONE: 0.500~ — (.500
Pr30— —0.500
Pral =0.500
INPOSITION BEANGE =1.100
Prd5=100

* When G04 is not used, hroken line is applied as shown in Figure above.
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41.4.2 Program function command

All the function commands have codes consisting of G zign and two digits. The functions
of these commands are diverse. commanding positions, feedrates, torque, auxiliary func-
tians, dwell time, coordinate Nos,, number of loaps, jump destination block Nos., ete, bul the

length of sach block iz fixed irrespective of the command word length.

Motionpack-34 has basic function command and extended function command. The
basic function command is used in the continuous sltate, which is exaclly the same as that

ol Motlionpack-33.

Extended function command can be used based on setting input and setting parameter.

The same G sign as the basic function command is specified, however the contents of
function will change. Before programming, read this manual thoroughly.

fa) Basic functions

Tabile 4. 15 (&) Basic Function Command List

F.nction . Function Comman:d
5 . o LTI e .
Command A1enal Words Contents
Posilianing G ol GOlX... . B 1.. . Maovesz to positien X (or U), speel T, torque limit 1.
U
i / \N/rlr-x 501
PRESCN™ _ A — -
FOSHICM ' \ POSITION &
Sk:p o G0s GG X . . F. . [.. IT the skip zignal is ON diving transmission, the ex-
Pesitioning 508 .. eeintion will be icterrupied and execiution of the next
Go? alock starts.
X 06 5 F 1
Ship Signal o
Lorressondence r A
b ] Ay
G Skip sigral i y
EPS 5 L
GOE: Blkip signal A
EP5 6
7. Skip sienal EFSy  ———|
EFS 7 [XECJT.ON ,/,
INTEHEUSIEE ~
DECELERATES
TO STOR
External ¥ GMX.... F... I..... Moves to pasition X (or U), speed F. torque limit 1.
Pasitioniag L Il external positioning sigral [(EXPZ2) s ON, exlernal
positioming functions,
e e
"’ /
. PG TIONGT '/
EXP2 | L
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Tahle 4. 15 (a} Basic Function Command List {Cont'd)

Zone Signal
Output™®

Position state signa’

Functicn Siena’ Function Command -
Command RIENE. Words Contents
Hormw ;27 G2 XL F T Moves 1o position X(er L), speed F, torque Mimit L
Prsition u... =70 A = 0; X(UJ) = TO coordinale home position
Check speci [ed
Pr70 A - 1: X(U) = Helding position (Pr72)
specificd
Prdé & 0; Moves to T0 home position {ar holding
pasition} after checking PG home position
pulse coordinate,
Wailting fur G 04 Waiting for in-position, Wuils for in-position after feed command is exceuted
Time G004 and moves 10 the nexl Block
Waiting [(or time Waits for time specified by [ and moves 1o the next
;04D block.
Setting G 62 GE2 X T..... Sets the present pasition at position Xlor U) in Tn
Coordinate U..... coordinate system.
Changing G asd G53T ... Changes Lo Tn coordinate system,
Coardinate
Arrival Check G 67 G67 P Jumped to P' when arriving at X (orUlwithout
skipping by skip positioning commeand.
Subprogram G b4 Repeating designation Executes subprogram [rom P-block for L times.
Call subprogram call
GesLl ... F...
End position desigration Executes =ubprogram from P-block until it arrives al
subprogram call position X {or UL
Ges X ... P
U.....
Jurp G 69 Simple jump Moves to execute P-Llock,
Geal ..
IReturn from subprogram: Returns Lo the block following ~he subprogram call
69 (G613
Auxiliary M Signal output Outpitts M, resets M-signal cvatput when corresponding
Function M. M-FIN signal is ON, and execules the nexl block
{M5] to M56) when M signal s OFF
M30 Program completed Resets signals {STL) during AUTQO to output M30
M 30 stgnal.

Output 15 turned ONOFF corresponding to the pre-
| sent position even if program is execuled or not.

"Extended zone signal cutput i1s also available.
See par. 110/ par. 11.6.
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41.4.2 Program function command (Cont'd)

(&) Extended functions
Table 4. 15 (b) Extanded Function List
Function . Function Command e e : )
Command Signal Words Conditions Contents
Variable G06 | Specified in sub- CW5 18 Shore
Sneed program T4V clrzuic
Positioning 5B i3 2600
FROGR &M i
GRRX_ P JUM? T
POSITION
Passing GO7 | Specified in sub CRG15 | Slorl- M-signal is vulput at positions % and x: during
Signal L program OuV Jreireal susizioning an almed position Xd.
Output 5N Prd = 4066
Function e PROGRAM
GBX xd P 1UM? 1 — —
GCUPXx1 Fili |
ot Xxa K 614 o ”émr_lx,| < !
7X x3 i ST .
Ms2 T T o1 ;
G D?X:{_3 Fi[i_ ,j
G o8 B3
*: X3=xsta
Angrular Gos fGOSX __F T Sut aw PréQ = Wher positicning a1 a desirad angle. position at
Indexing G06 u__ Pre. + 0 an angle less than %0°even if the specified angle
Function o7 Prd2
090600 {1} Ove-way rotation {C05)
G0sX 8d F 1
8d>0 Forword (---—)
8d<Z0 Reverse {——}
“{2) Minimum totation (GO8,GO7)
Rotates in the minimum direction regardless of
sipn Xd.
Clamp G | GOOU Fol CNET3 " Short When the signal during currenl limit (CLY is ON
Free GO MV ot while skip posttioning (G05, G06, GOT) is being
Function GOt v = [J00 executed, Motionpack sets the present fcedback
0:1 w7 signal as the present position with error pulsc 0.
As a resnlt, alarm does not occur even if the
motor is rotated hy external force. If the signal
in current mit is turned off, positioning is ex
ecuted [rum the present position 1o the desired
one. When the skip signal is input, the next hlock
15 executed.
— 78 —
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Table 4. 15 () Extended Function List (Cant'd)

Function . FFunctien Command - . ] o
Command Signal Words Conditinns Conlerls
Inlinite G3 (GMX 1 1 CNS 1R Shert Keeps moving unitl EXP signal is turned on: after
Leng:h U DV cirnitt that, positioning is excculed in the desired po-
Operation Fred = sition
L00GO0D (L) X specification; to point X with EXP posi-
tion as home position
(2} U specification; moves for distance U from
EXP posilion
{F T
: i)
1
| o=
EXP SIGN I
SPECIFIED SIGNAL AND -
PARAMFTER SPECIFICATION
G67 Jump Gs7 | GB7P{p) P'rohibits Arrival check juinp G67 function is prohibited by
Prohibit with jump external signal.
Function prohilit
signal ON
Extended Frd43 = 20000 | Turns off the activating signal (STL), not only
Function CN5-18 | Short when the program is being executed or has been
of 0.V dircit completed, bul also al (emporary  $top by feed-
Activating hold,
Signal
Extended M Signal output CHR-8 | Short If the speeified signal and the parametst are set,
M M eV rireeun M-signal has following special {unction:
netl MaI 1 156 Prdd = | 1w
Function ( to M56) 49 (1) Encoded M wulpul
8 M ourput signals of M51 to MBA are encoded
to obtain 2¢ types of outputs of Mé0 to M79,
{2, Set reset outpur
Each of 6 M signal cahles are set ur reset.
Set: MBl to M6
Reset: W91 1o M9
FProgram e | CN5.18 tShert . By encoding program sclecl Nos. (PGS0 to PGSY,
Seleet e (o, edrouic PGSLOD to PGSIL30), program operation can be
Encode el Pra3 - 40000 | started from any of 0 to 395 hlocks.

Note ! For the tllowing extended function, see par. i1,  and par, 11.3 to par. 114,
+ S-letter accel/decel positioning
- External data setting
+ External affser
- Extended zore signal output (A)
* Extended zone signal cutput ()

-~ 79
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4143 Program function command in detaii

(1) Basic functions

(a) Positioning command (G01)

G01 ¢ Dositioning

X . Position in absolule value
( — 9999999 to + HY899U49)
1/ : Position in incremenrtal value

{ - 9999999 to -— 9999939)
F: Speed (0 (o B000)

I: Torque limit (10 to 2L0%3)

Linit of position data (X and 1)) is determined by parameters Pr5(0 and Pr5l, and
decimal point position, by Dr32. Unit ol zpeed data is deterimined by positioning command

unil and fractional digits (Pr52). See Par. 4.1.3 “*Controller CM34 Parameter Setting”

Operation

G01 command gives the movement to position X (or U) in the currently selected
coordinate syslem at speed specified by FF and torque 1. X is shown in absolute value,
and U, in incremental value, Incremental value shows the move amount (rom the

previous command position to the current comrand posilion.

Example

Current position : 200mm

Command pasitiaon @ 30Hnmm

Speed - 4m - min

With torque limit (2002}

Gl X300.000 Fa000 1200 in absolute value
GOl U100.000 F400a 1200 in incremental value
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SPECD

w;MIN'}
FEFERCNCE
- 7 FXECJTICN OF
01| T
WOTOR 30T INNEXT BLOCK
- wm— TIME
T
-
AOSITION
* REFERENGCE

—= TIME

Fig. 4. 33

Fig. 433 shows G0 command execution and motor movement. Positioning command
is linear accel."decel.

With a positioning command. the speed designation (F) can be omitted. In this case.
the previously specified feedrate is used again, (However, after clearing a program, be
sure to specify speed in the first feedrate command.) When an override signal (OVR) is
un, speeds above the one =peciflied by parameter Pri0 are creeped (o the speed of
parameter Prig.

The setting range for torque limit 1 is between 10 and 250, 1ts unit is % of the rated
torque. In linear accel decel, use 200%,. The ratic of programmed 100'% torque to the
Servopack and motor rated torque is zet by parameter [Prd.

The same torque Hmit s applied 1o both the + and — directions, but it is subject
to crrors up to 21095, With a positioning caommand, the Lorque limit speciflication can
be omitted. In this case, the same value as the previous command 1s used again. When
the program is cleared. the torque limit i= switched to 200%,.

Execution of next block

When the reference pulses for movement (o the specilied position programmed by GO1,
Motionpack-34 controller executes tlie command of the next block, Fig. 4.33 shows the
command in which GOl is programmed in the next block.

As shown in Fig. 4.33, motor motion follows reference pulses with some delay. On
completion of reference pulse distribution, motor motien may nol arrive at the specified
position when the nexi hlock staris to execute.

To execute the next block command after motor motion related the specified
position, insert in-position command (G04) or time delay command (G04D . | ). See
pars. 4,1.4.3 (1} and 4.1.4.3 {1) {f).

Related parameters
The parameters related 1o posilioning are shown in Table 4.16. Table 4.17 shows the
serve parameters. For detailed setting of cach paramcter, sce par. 4.1.3.
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41.4.3 Program function command in detail (Gont’d)

Table 4. 16 Positioning Parameters

Parameter No. Degeription Uit
15 In-Pasition range Pulse B
50 Pulse ratic M
5l Pulsc ratio D
52 Decimal poing position No. of digits
Thrust ratio
53 =rated thrust/servo rating %
X100 %
54 Axis No. designation )
60 —dircetion stored stroke litnit Position commangd unit
61 + direction stored stroke limit Same as shove

Table 4.17 Servo Parameters

Paramcter No, Description Unit
i 40 Max speed speed
41 Accel time ms
42 TPagition laop gain pulsc
14 Servo error deviation pulse

{b}

Skip positioning command (G05, G0G, GO7)
Skip positioning command is in three types ; each designated by G03, G0§ and GU7.

S S |

The conditions are similar with G0 and GO7.
(05, GO6, (07 : Skip positioning command
X : Position in absolute value
( — 99999499 to | 9998999
U : Position in incremental value
(9999999 (v + 9099939)
F : Speed (0 to 60000}

[: Torgue limit (10 to 220%)

Operation
With these commands, the slide moves to the position X {or U} in the currently selected
coordinate syslem at speed F and torque limit I (IF and I can be omitted, as in the case
with the positioning command). When a skip signal turns on during the motion, the
motion is interrupted, and the execution af the next block is started.

When skip positioning cammand is being executed, arrival check command (G67}

checks for skip and jumps. Thus, if G67 is located at the block next to 05 (or G06, GO7),

— B2 —
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program can be divided with judging conditions of skip existence.

Command G05 is skipped by a signal 5 (EP33), 06 by signal 6 (EPS6), and G07 by
signal 7 (ED'S7). If no applicable skip signal turns on during the motion towards the
position specified by X (U, the motion is identical with the one under Gi1.

If an applicable skip signal is already on, when a command G05, G06 or GU7 is given,
the execution is postponcd until the skip signal wurns off. I it is not turned off within

2 seconds, the contral enters the skip signal fault (MP alarm) state,

IFi | 4 24v

— 14Q POWER | cippED BY USER)
1F2 0w SUPPLY

:‘;}[ % CE15 | Ep3s —
- o

3 | ' EXTERNAL POSITION
:EI_’ SE-15 | ERSS . SKIF SIGNAL 5

i
L1 EXTEHNAL PCSITION
_!—éf % CE-17 | eps7 SKIP SIGNAL 6

— L_r £ o—
i EXTEANAL POSITICN
CE-47 | 02 SKI® SIGNAL 7

L8
-45
Matinnpack _ _ _

Fig. 4. 34
SPEED 3Ems MAX
COMManD ™|
MOTOR
! - —aem- TIME
FOSITION e

| SOSITION SHFT
— BY DELAY OF READ-IN

——TIME

SKIP |

SHaMAL

! G05 P NEX™ BLOCK COMMAND

Fig. 4. 35

With the skip positioning command, the positioning moticn can be interrupted by an

external signal, and the exccution can be shifted Lo different blocks.
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41.4.3 Program function command in detail {Cont'd)

Execution of the next block
When the controiler detecls |hat the associated skip signal is ON, it stops positioning
operation, slows down and stops. After the end of distributinn of command pulses, it
begins to execute the next block. Note that the liming of rcading the skip signal may
delay 35 msec at maximum and therefore the start of deceleration may be delaved
accordingly.
"This leads to deviation of (he siop position.

The case in which the target position is reached before the skip signal turns ON is

the same as with G01.

Related parameters

X : Position in absolute value
( — 9999099 tn + 949999449)

1J : Poszilion in incremental value
{ — 9999999 to + 9999999)

F © Spoed (0 to GUOEH

[: Torque limit (19 to 2509

NOTE

When the slide arrives at X ior U) with the skip positioning command without skipping with
the zrrival check (G 67 cornmand, it jumps to 1. [See Pard 1. 4.3 (D) (i).]

— 84 —
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Example

With the HI-CUP mator feed unit shown in Fig. 1.36 used in deep hole drilling
operations, the skip positioning command is useful,

In this case, the feed is commanded by a skip positioning command. and the load
on the tool is so detected that it gives skip positioning signals at certain levels.
Then, as the tool load reaches these levels, the feedrate is switched down to the
predetermined optimum level,

EAFID TRAVERSF
10mm N
FEEC UNIT<G—
MAINMOTOR /[ ppyy WOPKPECE
E T
-

Servumabor NRECTI h

. ~ COUF_INGT - S
Fig.4.36 [;;___ﬂ{}::i;;ELJ;:T::::::n

-

FOSITION DETECTCR LEAD SCRRW
{?G) PITCH
10nerndiey

| S5KIZ & SKP R
Frss ERS6

| RAFID TRAVERSEC
F10000

Fig. 4. 37

F10020

2 386

With the spindle motor current monitored by a proper means, when it exceeds the
rated level during feeding at F = 330, a skip signal EPS5 is turned on, and when it
exceeds the rated level at F — 200, EPS6H is turned on.

Program example

N0 G53 T3 T3 coordinate select
041 GO1 X200 F10000 : Rapid traverse
042 (:0H X360 F350 . F3530 drilling feedrate

043 GGY P047 : Arrival check note
044 GO6 X350 T200: F200 drilling feedrate select
015 G67 POAT7: Arrival sheck note
{46 GO1 X350 F100: F = 100 drilling feedrate select
047 (304 : In-pusition
048 G533 TU T0 conrdinate select
049 G689 P304 : Jump to N=300
N300 G27 X0 F1000¢0: Return to home position
301 M3
— 85 —
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41.4.3 Program function command in detail {Cont'd)

{c) External positioning command (G34)

G34 : External positioning
X : Position in absolute value
[ — 9999995 to HY49999)
(J : Position in incremental value
{ — 9999999 to 9999999)
F : Speed {0 to 60000)

I: Torque limit (10 to 2509%)

Operation

With this command, the slide moves Lo the position X (U} in the currently selected
coordinate system at speed F, and a torque limit I (I" and I can be omitted. as is the
case with a positioning command.}  When an external positioning signal (KXP2) is
turned on during the motion, the slide decelerates and stops al the position where EXP2

is turned on.

o ] commanc
BEEFRD - - __ﬂ f]’;--»
/e N
1 N \
] 19 N
1
MOTCR | Yy
| W e
! — -
! ¥ o
RCADIN
. TIME ' k
POS TIQN ) .
E0us MAX : P /\
P I
: o POSITION SHICT
bz BY CELAY OF
COMMAND HEAD 1M
—am TIME
EXF 2——J
—
GaIsr ]
Fig. 4. 38
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External positioning signals are read with responsc doviatinn within 30 gsec, so that the
feedrate need be less than 20 kpps.

When the slide stops by an external positioning signal, and the position is in-
position, an external positioning completion signul (G34) is output which is turned off
when « completion check signal (G34F) {s input.

If no KXP 2 turns on until the slide arrives at the position specified by X (U), and
becomes in-position, an external positioning alarm (EPAL) signal is output.

When a complction signal {((:34F) is turned on, the completion signal (G34) or the
alarm signal (EPPAL) is reset. If EXP2 ar G34F signal is already on when the execution
of G34 command is started, the execution is postponed until these signals are turned off,

and if they are not turmed off within 7 seconds, an alarm signal (EPAL) is onipul.

e

SPEED COMMAND

f V [N

. ~ bl
NOTOR \\ ‘\
1
' W —e—TIMC
1
SOBITION : rtas
1 ] . ’a" - Bhovees wher the EXP 2 does
COMMARND L7 s not come 1o the desired

. position

EXTERYAL PORITIONING ‘/

|
SHEMAL =XPE —J ’ < I______

CXTERNAL POSITIONING | |
CONMPLETION STGNAL 534

EXTERNAL POSITIONING h
COMPLETION CHECK | ]
BIGNAL 334 F - o

READ-IMN TIME

EXTEZSNA_ POSITIONING v ! |1 35ma MAX

ALARM 1 .
EPAL

—-'é—"—
334 GUMMANG A NEXT BLOCK

Fig. 4. 3¢

The rest conditions for the external positioning alarm signal (EPAL) are as follows.
« (334F signal ON

* Mode switching over

— 87
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41.4.3 Program function command in detail (Cont'd)

Tem | ;0 POWER
TE2 [+2av " SJPPLY 'SUPPLIED RY LISERI
oy tadV
L SXTERNAL POSITIONING
CNZEIL 29V | "= Expo
o ez L0 ]
:-‘f*r i e
EXPD
- L EX 1ERNAL POSITIONNG
- {i % m:-‘:io COMILETON CHECK
e W oD e §34F
Cing-a7| S 34F '
P B
+2av -agl
. CN1-7 » . .
5ad b EXTERRAL SDSIT DNING
COMPLE TION
epa —oh8 EXTERNAL PO TIONING
ALARM
CN1-1 )
2l v 2av
L
Mahcr\:ﬂtl'. ~ | | _ o
Fig. 4. 40

Since the external positioning function allows the positioning at a position where

an external signal (e, g., touch switch) is turned on, it can be used for tool setting, ete,

e TOUCH SWITCH
— g 200.09mm HOME fOSITION
— 13 SET AT 6CD ON KT

= RS COORL MATE
LN

|-

t o caorama e

I 4 +

300 400 200 0
HOME POSITION

Fig. 4. 41

In Fig. 4.41, assume that the toal point is 1o be sct at a position making contact with
the touch switch. Since the tool Tength is 300 mm, the position where the tool tip makes

comtact with the touch switch is approximately 500 mm.

N10D GOL X510 F12000:  Rapid lraverse close to depress switch
101 G234 X490 F300 External positioning at low speed
102 (GR2 X200 11 Tool tip setting
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Execution of the next block

When the end confirmation signal ((G34F) turns ON, the external positioning end signal
(G34) or alarm (EPAL) is reset. When the Motionpack — 34 controller detects that
signal G34F has turned OFF, program advances to the next block., The timing of

reading the G3F signal may vary 35 msec at maximum.

Related parameters
X : Puosition in absolute value
[ — 9999999 1o + 9999399)
U : Pesition in incremental value
{ — 9994499 to + 999499499)

F: Speed (0 to 60000) C

[ Torque limit {10 to 2509%)

(d) HOME position check command (G27)

G27 ¢ Home position check command
X Position in absolime value
[ — 9999999 to — Yu99499)
I Position in incremental value
{ — 9999999 to - 9999999)
F o Speed (0 ta 60000)
l1: Torque limit (10 to 25092)

Operation
In absolute value method, G27 command cxccules positioning in machine home position
or holding position.
= Where Pr70 A =  (no holding position) ;
GZT X 0.000F (31 ()
: Moves to machine home position (I} coordinate home position).
* Where Pr70 A = 1 (with holding position) ;
G2T X Q.000F (O T ()

: Moves to holding position (Pr72) for positioning.
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4.1.4.3 Program function command in detail (Cont’d)

Program example

_€P£”
,’ T g A
/' (B //
‘““*-h_e:_m
&=

Fig. 4. 42

When positioning in the order of (D) to tiv), the distances of U,, U;, Us and U, arc
vertically positioned by GOl command.
Then using G27 for the last return to home makes possible program check as follows
GNnUu@WpF 1
Mol
Gt F 1
Mhl
GItU(LUgF 1
Msl
GOIU(LYF__ 1
M51
G2TLUL(AF T
M30
G27 Err alarm will occur unless A = — (U, — U, + U, + U.} This given

dimension A can determine if the U, to Uy in the result are correct or not.

Execution af the next block
X : Position in absolute value
( — 9999999 to + 9999999)
U : Position in incremental value
{ — 9999999 to — 5999959)
F: Speed (0 to AO000O)
I: Torque limit {10 to 220%)

Related parameters

When Prié -+ 0 is set, it moves to PG home position pulse 1o cheek the coordinate before
moving lo T0 home position (or holding position) specified by X (U). (Llowever, it is
designed so that moving to PG home position pulse should not cause any trouble)

- 90 —
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PG HOME ’
P2 TIOM PULSE J |_

o | 'OME POSIT ON

10
LY
MOVEMFNT ,/ ARG
\/\ \A=l
LS
- ti LY

HOLLING POSITION
liqﬁ P70 )

Fid4 A-D
/{ POS TIOMING ~0
SAMNGE 10 SEARCA TO HOME POSITION
AOME POSITION MULSE

Fig. 4. 43

Set Pr77 to allowable error amount on the FG home position pulse coordinate (1

to 265 pulses).
¢

(€) In-pasition delay {G04)
‘ Time delay G04 ‘

QOperation

When the time delay command G014 is given without any time specification, the comn-
mand is an in-position delay command. Normally, positioning commands GO1, GN5, GO6
and G07 aliow the program to procecd to the next block as soon as the command pulses
have given out.

When G04 is commanded, the program will not proceed to the next block mutil the
machine arrives at the specified position. If the machine fails to arrive at the command-
ed position within 2 seconds of the G4 command, the sysiem enters the in- position fault
(MP alarm} state. The permissible error for the positioning is given in pulses hy
Pris.

PROGRAM WILL NG
FPROGCEED 100 THE WEXT BLGOK

UNT L MACHINE ARRIVES AT
THE SPEClF'ED POS TIoN

PROG=AM EXAME _E
N
MOTCR 103 Goixa
| 131 Gos

: = IME 402 501kl

SPEED

POSITION /"'I" Prag
COMMAND
MOTEOR
] —am— T ME
COMMAND NG GOl l ] N10Z2 GO
EXCCUTIGN — 4 bl
K11 G Od
Fig. 4. 44

Execution of next block
As shown in Fig. 4.44, execution of the next block starts when the in-position area has
heen reached by the immediately preceding feed command.

Related parameter : Pr4b
— 91 —
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41.4.3 Program function command in detail (Cont'd)

{f} Time delay command (G04)
[Go4D Fii
G04 : Time delay command
D00 to 60400
Unit: 10ms

Decimal point position: s

Crperation
The machine remains motionless for the time specilied by . [n this case. the machine
pusition is not checked for in position.

A dwelling program using the time delay command is shown below.

FiaPID TRAVENE:
1w min
FEED UMIT 4=
SPINDLE MO1OR [ Rl WORKTIECE

—15—

Servoineter DIRICT ™ <
; COUPLING = ———
L -

i L
LEAD SCTEW
PITCH
Tommirey

O cRTRAVEL ) CvIETRAVEL ()

b
| i

3ac 502

£S5 TION DFTECTOR
PG)

CwWELL

NO1D Ga3 T
011 GO1 X300 F10000 @ Rapid traverse
(12 01 X500 F300 : Cutting

013 GO4 - Jn-position delay
014 G04 D1 : Dwell T sec
015 G233 TD
016 G27 X0 F10000
OL7 M30
Fig. 4. 45
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Execution of the next block

Execution of the next block starts when the time designated with T2 has elupsed.

Related parameters

None

(@) Coordinate setting command (G52)
!

(G52

G52 . Coordinate setting command

X 1 position in absolute valuc
( — 0999599 to  99999494)
U@ position in incremental value

( — 999494999 tp 4 0999000
T : coordinate No. 1 to 9

Operation
With this command, the current position is set at position Xtor U) in coordinate T.
Sctting a coordinate system with G52 does not switch over the coordinate system.

Coordinate TU is not =el by G52,

(Example 1)

‘ G01 X322.00 l
‘ G52 X100.00 T4

With this command, the position 322.00 in the current coordinate svstem 1s set at 100.00

in coordinate systent T4,

x
- 32200
b 22290 f TIUARENT COCRDINATE
N i ! SYETEN
| |
1
4 l T4 COORCIMATEL
10004 SYSTEM
| X7¥n e
Fig. 4. 46
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4.1.4.3 Program function command in detail (Cont'd)

(Example 2)

G X322.00
Gh2 U 22200 T4

T4 eoordinate system is set with shift by 1 222.00 from the current coordinate

system independent of the current position.

[, Ta CODRDINATE
L2221 N SYSTEM
L ) CURZENT COCRONATE
] - SYSTEM
. T0 COCRDINATE
SHFT 2ISTANCE 5¢ SYOTEM
I
Fig. 4. 47

{(Example 3)

100 GO1 X100.00 -
101 Gh2 X200.00 T8
102 L3 T8

103 GOl X250.00

— 9 4 —
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The coordinate svstem T has shift length registier S8 and offset register O8. The

commiand (52 sets in the shift length regiter. The contents of registers A, S, and O

change according to execution of the program, as shown in Table 4. 18,

Tabla. 4. 18

Comrmand

Contents of Register alter

Command Excculian

A0 | a8 58 o8
Initizl stae {0.000 2500 Q.00 | 2500
190 GOl X 10008 |100000 02502 | ooo |
201 GoZ X 20000 T& 202500 | 10050 | 1
02 GE T8 02560 | 1 1
WE GOl X 23000 | 147300 |2s0 oz i
v INCE = ON 125 | 147500 | 98000z, ¢ | 202
©INGE = ON (zod} | § [2s0004| 1 | 2504
TNCE = ON (15 w002~ | a0
- INCS = ON {2nd} MO0 * | 2300
- INCS  ON i3rdi a8 | © | 2.408
When Pr20 =2 PPr2l = 10

Execution of the next block

Execution of the next block starts in a few milli-scconds of execution time,

(h) Coordinate switching command {G53)

3T

(353 : Coordinate switching
T : Coordinate 0 to 9

QOperation

After this coordinate switch command, all position commands will be executed on the
coordinate system specilied by the digit following T. (The new coordinate system is

shifted from the T0 coordinate system by Sn. With the T8 and T9 coordinate SYSLEINS,

the shift distance is the sum of Sn and the offset On.)

When a program is started immediately after the system cnergization, coordinate

system T is selecled.

G

x 200 00

200+45n

]

+— T0 COORDNATE SYSTEM

F
F

d

PREVIOUS COORDINATE S¥STEM

SHIFT DISTANCE

(&n)

Trn CQDROINATE SYSTEM

200

TARGET POSITION

Fig. 4. 48
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4.1.4.3 Program function command in detail (Cont’d)

Using coordinale setting G52, tool end coordinate setting s possihle for each tool.

O 76J0H s Ch

}

e T T
CRIC PCINT COORDIMATE
€50 I z00
Yw-: fale] o
COOROINATE END
IR —
Fig. 4. 49
Tool L
1,6 ann
2 280
3 455
4 50
5 400
8 250-270

Program Example

I'ool Setting Program
N2a0) GO X600 F12000 0 Rupid traverse

281 (352 X300 T1: Tool 1 end coordinate setting
282 (G2 XAh0 T2 Tool 2 end coordinate selting
283 (0h2 X140 T3 Tool 3 end coordinate setling
284 Goz U—230 T4 Taool 4 eixl enordinate setting

U85 Us2 X- 400 Ta: Tool 5 end coordinate setting
286 GOL U—125 Fi12000
287 G34 U—30 ¥200:  Move to touch switch
283 (3h2 X20( T8: Tool & end coordinate sefting
280 (369 P38 Jump

May G2y X650 F12000: Homce position return
399 M3d- End
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(i Arrival check command (GG7)

G677+ Arrival check command
P : 3 digit No. of block to he juniped

Operation
With this command, the execution or no cxecution of an interim skipping the cxccution
of a GG, GO6 or GO7 skip positioning command Is checked, and then & jump is made
accordingly,

If an applicable skip signal is received during the exccution of a skip positioning
cominand and a skip is made accordingly, no jump will be made. but the sulseqguent
biock will be executed. If no skip signal iz received during the execution, so that the

machine arrives at the specified X (U) position, a jump 1o position I? will be made.

NO3d GOz X200.00 F500
NO035 G67 P37

NO36 GO1 X200.00 F104
N37 Mat

IT skip signal 5 (EPS5) is received during the execution of N034 then, N035, N026.

and NU37 are executed in succession, but if no skip signal is received the program jumps
from NU35. to NO37.

34 o
GOSX20T J0FH00 —‘

N35 )

‘ G687 Par

Jump '
Elock 37
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41.43 Program function command in detail {Cont'd)
{ii Subprogram call command (G68)
A group of blocks in a program is called a subprogram, when the program can return to

the subsequent block after the execution of the group.

w120 | PONZZS

Miat N226

NIZ2 N227 :

ni23 NZZH : SUBPIQGRAM
124 Nope (389

W2 N30 .

N126 M2

N127 N232

Fig. 4. 50

Subprogram call commands come in two types. In one. repetition count is

specified as deseribed belaw. In the other, an end point is specified as described in
FPar. 4.4.4.3 (k).

G L0 T

G68 : Subprogram call command

Loy
Lea)

No. of repetitions (1 to 9

oo

. Subprogram start block (00 to 459)

Wilh thie command, subprogram beginning with the hlock specified by P is
repeated Lotimes.

Application example of subprograms
A program cxample in which a subprogram call command specifying repetition iy

used as shown below.

o .1 L?CI B?C 300

b 1IMES |
REUE - 4
TION
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NI110 GOI X100 12000
111 G
112 MbH1: Related motion
113 G68 Lo P318: 5 times subprogram repetition
114 GO1 X300 F12000

115 GO4
116 M51: Related motion
117 G327 X0 - Return to home position
118 M30: End
N318& ;01 U35: Subprogram
219 God
320 M51; Related motion
321 GG6% - Return [ram subprogram

Fig. 4. 51

From a block in a subprogram further jump to another subprogram is also possible, but
this ts only up to the 4th nesting.

MAIN 18T LEVEL 2N IRD 4TH
PROGRMM SUBPROGRAM LEVEL LEVWEL LEVEL

m

s V.74 727

Fig. 4. 62
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41.4.3 Program function command in detail (Cont'd)

(k) Destination point specified subprogram call command (G68)

G68  Xi i1
I

Pii

G6¥ ; Subprogram call command

X 1 End point (absolute)

U : End point (incremental)

P : Subprogram start block J00-489
Operation
The subprogram starting with I’ block is repeated unlil X (17) is reached in the coordi-
nate svstem specified for G688 execution. Upon arrival at the specified position, the
program returns to the block next to the G68 command, even during the course of
feeding.

In a subprogram which is to he execuled will; a specification of the end position, a
feed command block for movement in the direction specified by X (U} must be included,
so that when this subprogram is repeatedly executed, the specified position will be
reached eventually, [f the coordinate systems arc switched over within a subprogram,
the end position specified by X (1) remains at the position in the same coodinate system
in which the G68 command was executed,

Within a subprogram, its subroutines can be nested up to the 4th level, hut the end

position specifying subprogram should not be executed in application.

Application example of subprogram

A program example in which a subprogram call command specifying end position is

shown helow.
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NOGD GO1 X110 F12000
061 G658 X300 D066 : Repeat subprogram until X =200
062 G27 X0 F12000

063 M30
N6 GO U70 F300;  Subprogram
067 Mol
068 GA9 - Return from subprogram i
]

Fig. 4. 53

(I} Jump command (simple jump) (G&9)
G63 P I

G69: Jump command
P Block to be jumped to 000-499

Operation
After the execution of the jump command, the block specified by D is executed.

EXFOUTEM

L}
L
NO3F GO1 X200 a0
NG3E GEY P122 N
NEEY M30 !
. bULMPE

N122 G52 X0 T2

N123 }-—‘-'

Fig. 4. 54
(m) Return from subprogram (GG9)

GGY

Operation

This command must always be programmed in the last block of all subprograms. With
this cammand, the program recturns to the block next to the G68 subprogram call
command.

In u subprogram which is specified for repeated execution, G689 makes the program
jump to the subprogram start block specified by P until the subprogram is repeated L
times, and after repeating I. times, the program will jump to the block next to (G68.

In a subprogram which is executed Lo go to the specified end position, G6Y makes
the program to jump to the start block of the subprogram until the specified end
position will be reached.
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41.4.3 Program function command in detail {Cont'd)

{n} Auxiliary function cammand (M)
An auxiliary funetion command cannot be attached to other function commands. It

should be programmed in its awn block.

M signal : M51 to MbbH

Operaiion

Six M sipnals M51 through M56 are decoded and ouipul independently. The specified
M signal is output when M-FIN is checked fur OFF state, and if it is not OFF, only after
it is turned off. When M-FIN is turncd on, the M output signal is reset. Then. as M

-TIN turns off subsequently, the next block is executed.

NOTE

When nsing extended {funclivn. several M signals are limited. See Pars. 1137114711 6.

M5 SIGNAL

e
sy
el
MEs _ CNIE ; [ ;L_ M54 3 GNAL
| [~
[ —1

MSE 5 SNAL

YASE SIGHAL

@E e \_
‘ —— ¢ R X WEIN
47 :
Chora? o !

T
-49

0,V

Moharpe:k | ;

M HGODE ——[4_/%—'
cutpu” 1
\.
RFIN i :

e [AECJTE
NEXT SLOCK

Fig. 4. 55
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(o) Program end

End M30

In-aperation signal (STL} isreset, and M30 signal is output. When a program start

signal (PGR0-PGSY} or an auto start signal (ATST) turns off, an M30 output signal
is reset.

&) Extended function
[Specification method”

For making extended {unction affective, two point input cable connection and parameter

setting arc nceded.

(il Input cable connection (
Connect CN& connector No. 18 pinto Oy (V). The angular index allocation function is
il needed here.
Actua]l wiring must be provided since this input cable conrection reads-in
when Motionpack-34 power is ON.  (If this input is turned ON by sequencer or relay,

the setting may nal be ellective because the input may he OFF at the power on)

Mationpack

CN5
-18 (OPSLI

Fig. 4. 56
-47 | i

[VITIR2! '43,

Ouiy, -49

(i) Setting parameter

Scl the value specified by the extended funcltion at Pr43.7 Prd7.

Table 4.198
Extended Function Pr 43 Pr 43
Variahle speed positioning 2000
Passing signal output 4000 i
Angular index 2000000, Prét =6l *0 |
Clamp frec _ 100, 200, 300, 4060, 508, €00, 700
S curve accel/decel positioning 1000
No-limit length 1000000
¢ B7 jump prohibit Not necessary
Signal extension during operation 20000
Auxiliary I to 99
Encode of program selecl signal 40000
. L 20 {(No checksumb)
External data setting | 30 {Checksum)_
40 (No parity check)
External offset 50 (Parity check}
Extended zane signal output (A) 100000
Extended zone signal output (B) 200000
— 103 —
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41.4.3 Program function command in detail (Cont'd)

(&} Variable speed pasitioning function (G08)

(i Function and program method
By specifving main function, feed speed can be changed when discharge position has
passed the specified position in the program.
This function makes (388 specifying the desired position the main program and G06
specifying variable speed patterns the subprogram.
Fig. 4. 57 Shows an example where the way speeds are changed Lo [, I3, {; and f,
during moving to the desired position X4.
l Speed line diagram ‘
r
fel--mm - -
Y PR S —
7 e B
f1 a,
xXo X! ) ......-_
X
Fig. 4. 57
Nn G68 X x. Np
Np GOos X oxy Ffi Ii
Np+1 GO6 X x Ff2
Np +4 G068 X x, I#£3
Np +3 GO6 Xi{xs+a')Ffd4-- =
Np + 4 (69 The cesired

pasitinn of thhs
command is
loczted ahaac of
Na block cesired
pos.ticn

G086 cammand n the subprogram does not decelerate the speed Lo stop at the specified
pozition. When the enommand position has passed G068 specified position, the next block
will be exccuted and the speed will be changed to the next G06 feed speed command
value,

Once GO06 specified by speed control option is executed in the subprogram, the
moving desired position will be G68 specificd position and continuous feed will he

performed until the subprogram is completed.
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(ii)

(iii)

(b}

Parameter setting
Parameter sctting value for for effective variable speed positioning is ; Pri3 = 2000
(CNH—18 « 0, V shorl-circuit is available.)

This parameter setting makes extended function valid only in the subprogram.

Thus, GUG in the main program is operated as skip command of the basic functions.

Precautions for use
I Speed change (at accel ~decel start) may be sometimes laler than the specified
posilion by a maximum of 13ms. Thus, changing position has distance variation of
the maximum (Speed before change % 1Gms.)

& Do not perform single-block operation ; otherwise the subprogram will be complet-
ed with the first speed GOE.

@ If M-code is executed, moving will be continued with the speed of the farmer block
until M-Fin functions. Even if it has already arrived at the desired position belore
M-Fin, M signal does not stop until M-Fin functions.

@) Do not change the current limit value in the subprogram : Otherwise the decelera-
tion at the final stop position may not function normally.

® Do not mix any other feed command after G0 command has been executed in the
subprogram. When there is any command other than feed commands, pay attention
to execution lime and accuracy caused by traveling.

@ Do not specify a position in the opposite direction in the subprogram. Such a
position is considered (o have been passed. Then the next block will be executed
immediately after changes of speed and current limit are performed.

@ Do not sel anv other numerical value to parameter 43. Malfunction may occur by
simultancous selection of another optional funclion.

® For the last G06 command in the subprogram, sct the command position prior to the

end position in order to pass the GB8 end position.

Passing signal output funcitoen (GO7)

Functions and program methed
Based on the main function specified conditions, skip positioning cormmand {(G97) is usced
in the subprogram,

When G07 command gives a movement to the subprogram end position, the next
block will be executed after the feedback position has passed the specified position on
the way. Thus, M signal autput command given in the next block can provide a passing
signal.

Fig. 4. 58, shows a programing method where passing siznals are output in each

position of x,, x, and x; when moving to the desired posilion xe with speed £
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4.1.4.3 Program function command in detail {Cont'd)

f I .l 1] 1
1 1 1
0O 1 1 1
T ] ] ]
S Vo :
% 15, S V¥
1 . :
PASSING SIGMAI I ! | t
M5‘| ] "
e e
PASKING SIGHNAL ' '
1

MOz

H #* M sigral width is defermired by the
aming of M Finonput
Refer 1o (1y) Operation descrbed
bekw

Fig. 4. 58 Passing Signal

I Provide xa as the end position of the end position specificd by the subprogram call
command.

® Provide x., %, and x. as the desired positions of skip positioning command GO7 in
the subprogram. Specify the speed f moving to the end posilion xe by (07
comimand specd,

@ For passing signals, anv of M51 to M56 can be specilied. Here choose M51 and M52

as an cxample:

MAIN PROGRAM SLE PROGRAM ‘

m GOV K x, Fit
ni 1| M5l
m— 7| GOT % xe Mt
m— 3 Mﬁgi
) Go8 X M nta| GOV X x, =
" m+ 5[ M51
\ m-6&| GoiKxdte i
| S m+ /| Ged

Fig. 4. 5¢ Program Example
(il Setiing parameter
For effective passing signal output function, sct the parameter at Pr43 — 4000,
(Shortciveuit across CNA — 18 and O,V is required.)
This parameter setting makes extended functions valid only in the subprogram.

Thus, G07 in the main program is operated as skip command of the basic functions.

(ii) Precautions

(I} The subprogram must be ended as shown in Fig. 4. 0.
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(iv)

o %1 h== .

- GO7 X xd%a [fy + GU7 COMMAND DESIRED FOSI|ON
————— FROVILE Z PRIOE T3 END FOSITION
m o+ 1| Af

Fig. 4. 60 End Display of the Subprogram

Do not insert any other command between m” block and m” + 1 block.
Without m" block GU7X xd & « Fili command, Mationpack-34 dose not elfectively

function even if alarm does not occur.

@ For GO7 command speed in the subprogram any speed can be selected depending on
a block, although speed change will be somewhat delaved. However, do not change
the torque specification: the deceleration at the stop position may cause malfune-
tion.

& When G07 command in the subprogram has accepted skip signal (ESP7), do not usc
GO7 command because i is not certain if the command gives skip operation or not.

@ Do not mix any other feed command after GO7 command has been executed in the
subprogram. When there is any command ather than feed commands, pay attention
to execution time and accuracy caused by traveling.

& Do not specify a position in the opposite direction in the subprogram. Such a
position Is considered to have been passed. Then the next block will be executed
immediately after changes of speed and current imil are performed.

@& Tor the last GO7 command in the subprogram, sel the command posilion at the end
position | e« in order to pass the G68 end position.

Cperation

(D G07 cammand in the subprogram specifving the end position dose not decelerate the

speed for stopping at the desired position.

When feedback pulse has passed the desired posilion, the next block will be executed.

@

1
Y

@

Once the passing signal optional specification G07 command is executed in the
subprogram specifying the end position, this command gives a continuous feed until
the subprogram is completed, or the {eedback pulse arrives at the desired position
xe.

M sipnal oulput used as a passing signal is as shown in the standard specification.
Accordingly, when M-Fin signal docs not return, M signal will not be reset. If the
next passing signal is output before M-Fin signal returns, it must he held until the
former passing signal is reset by M-Fin signal return. After the former M signal

is reset, turn off M-Fin signal to output next M signal.
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41.4.3 Program function command in detail (Cont’d)

xd
[ )
:z-t’l
;’| x3
=1 r2
% !
- — = TIME
MET OLTPJIT ? rf]
Mh? QUTPLIT 'L

e RN
‘alIN CASE M-FIN 15 1IN TIME
NET QU IT-UL I (I {T—
M2 OLTPUT —o- ﬂ

M_Flr‘ [ \ﬁm

{2} IM GASE MFIN |5 NCT N TIME

Fig. 4.81 {(a) Passing Signal Qutput

In the same way, when the specified M-signal is the same as a passing signal and the
next passing signal is ON before rthe former M-signal is reset, the relation of M-signal

output and M-Fin signal is as shown in Fig. 4. 61 (b).

ISTANCE

TIME

MET DUTPUT SR |

MTIN -

IH CASE THE SAME SIGNAL
15 WAITING

Fig. 4. 81 {b) Passing Signal Operation
@ Use for M-signal output extended function If M-signal output extended function is

specified, M signals can be set/resct at the passing position.

| MAN FROGIAN |

MoToR L

ZE3X XdPn l

SL3IPROGRAM

My —i n GG7 Xx:  Ffb
SIGNAL QUTRLT n+ | nel

r+Z| GO7 wp |
r+ 3| MY )
n+d| GO7 X(Xd+a} |

r+5| GAY '

-

f
{

JINY.SIA

KK :'MS1--T||VF

Fig. 4. 62 Example of Extended M Function
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When the main extended function and extended M funclion are specified at the
same time, set parameter 13 at A0XX (XX — 01 to 99). When M-signal ex(ended
function is used togcther with them, read th) Extended M function in this paragraph.

& The time from passing specified position to the next block execution has a
maximum of 4 ms variation becausc of the delay of signal 1°0 time. Accordingly,
this function is not adjustable for the application requiring high accuracy of passing
stgnal positiorn.

& Do not perform single-block operation in the main function.

Otherwise, one block will be executed every time the single-bhlock start signal is turned on.

Therefore, at the time when the first GU7 command is executed in the subprogram, it gives a

m

ovement to the end position,

Alter that, passing signals are nutput every time the single-block signal is turned on,

Ft

or reselting M signal, the requirement for the M-Fin signal is the same as thal of antomatic

operation.

c

(i)
T

) Angular indexing function

Function

his [unction specifies rotation position by angle. This function compriscs the f[oNowing

two types in rotating direction specifyving methaod.

% Rotating direction specification type angular indexing function ....G05

* Short-distance direction automatic selection type angle allocation function. .G0&, GO7

Their functions are described below :

Note that the command position is described by the angle expressed with one rotation

360% in the following description.

Actually, the value expressed in Lhe position command unit defined by parameters 50 and 51

must be commanded.

(i) Setting parameter

This extended function becomes effective when the parameters are set as below:

Prd3 — 2000000
Pr6¢ = Prél = C

C is the sctting value (position command unit) corresponding to one rotation and must

not be 0.
{ii) Details of function

(1) Retating direction specification Lype angle allocation function (G03)
+ Specifying method;

GO X (A F (DI

provided, | 8] < ¢ = (360°)

thus, — 360" << 7 < 360
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4143 Program function command in detail (Cont’d}

+ Operation

— Make positioning at X = # from the presnt position.

— Rotating direction depends on X sign ;
X — # 2 0: Forward rotation
X = 0 < 0: Reverse rotation

— When the present position is in the same location as the command position, there is no
mavement, which means that movement is completed.

— After executing this function, the present position becomes the command position

g1 3607 < g < 2609

{(Fxample)
Where GUSX (3407) F (f} [ (i) is executed from the present position X = 825 ;

The present pesition X :

X = 825
= 380K x 2 — 108’
= 10
The positioning position will be:
X = 340

Fig. 4. 63

— This function is valid only for absolute specification. For incremental specification,
standard skip positioning function is valid.

— Afrer executing this function, coordinate shift is still valid.

— With | # = 360, this function performs the same operation as standard Gi5.
Where GUBX (750" F (D I (i) is executed from the present position X = 13°, positioning
is made at 30" after 2 rotations from 15°. The coordinate of positioning position will be

750°.

Fig. 4. 64
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@ Shert-distance direction automatic selection type angle allocation function (€306, (307)
» Specifying method
G06X () [ (f) I (i),
however, | 6] < 3607 ( — 360" < @ < 3607
» Operation
Make positioning at X = # from the present pasition.

— Rotating direction takes the shorter distance from the present position.

(Example)
Where G06X270° F (f) I (i) is executed from the present position X = ¢
X = 4dir
= 360" x 1 + &
2700 — 80" = 190° > 1800

Accordingly, make positioning at X = 270%in the reverse direction.

Fig. 4. 65
(=140
/
BCEN190” /
A0
Fig. 4. 66

When the commanded moving value is 180", forward rotation is given.

This funclion is valid only for absolute specifcation. For incremental specification,
standard skip positioning function is valid.

When the present position is in the same location as the command position. there is no
movement, which means that movement is completed.

Aflter executing this function, the present position becomes the command position 6. { —
3607 < # < 3607

After executing this function, coordinate shift is sl valid,
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4143 Program function command in detail (Cant’'d)

{iv) Precautions for use
« When the command position is al 360° or more:
Standard skip positioning is made.
¢ = 3B80° X n + 48
Accordingly, ¢ # is positioned at n time rotation from the home position.
+ Relation of skip signals
When the skip signal is turned on during anglar indexing pperalion, the machine deceler-
ates and stops to complete the operation in the same way as the standard skip positioning
function.
« When using in the subprogram specifying end position

This function can not be used in the subprogram specifying end position.

Executes from X = 0 ) K— 768"
GO5 | X765 F (D 1(i)
=0
GG? 2ROTATION
GU:‘ 5 785
—36CM a5
Fig. 4. 67

{d) Clamp free function {GOS, GO, GO7)

() Function
This function enables the molar to be moved freely by external forces after positioning. In this

case even if there is no external force, the motor will never relurn to the first position.

{iff Program method and operation.

In this function, if the signals in current limit (CN3 connector 12-pin, “CLD" signal) are turnex
on during execution of skip posilioning commands G05, G06 and GU7 as described in Par. 4. 1.
4. 3(1) (b) “Skip positioning command {G05, G06 G07)", Motionpack sets the present feedback
position as the present position (discharge position) and bank pulse beeomes 0.

When the signals in current limit are turned off, Motionpack starts to discharge the
command pulse from its present positivn to command position again and the motor slarts Lo
rotate.

Whether CLD is ON (frce state} or OFF {normal movement state), the next block is
executed by command position arrival skip or skip with skip signal ON. On the GU7 operation
under normal current limit, when there is no external force bacause of clamp release, etc., the

value caused by ferced operation will become the former value rapidly by servo clamp.
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Table 4. 20 Program Example

Mot nopack External

Sequonce

Program Operation

Clamp stars ————

N MRS

cammand ‘
KEE GO UYSy B07 Fi 10| Free ——{L signal ON
Clans operzlon
External
1orce

Free released |- - 'E."-]am_p release
No rovement CL signal OFF

even in external
foree 9,

Skip ~——{— EPSO7 ON

NH7 01 X0 TR 120 Rewrn

reew

v

P70 9993999 can nol exceed soft stroke mit

(it} Setting parameter

Set Paramcter 43 according to Tuble 4. 21.

Table 4.21
Parameter Prd3 Command to be Froe

o 100 (:lhh

200 Go6

304 05, (06

400 GO7

500 G5 GUT

G000 GO6, GOY

700 GO5, GO6, (GO7

Short-circuit CN3 - 18 «—— 0O, V is needed.
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41.4.3 Program function command in detail (Cont'd)

{ivi Pracautions for use

s In free state, Motionpack stops the servo clamp operation, but Servopack is under normal
operation.  According by, of ramdom signals such as noise are supcrinposed on the ser-
vopack input signal,the motor may rolate slowly,

Since the servo clamp operation is invalid, the motor may rotate slowly by exiernal
forces.

« Of the current limit is charged.the signals in current limil are turned on automatically by
extermal forces.

- Set the specified parameter at every 100 numerical value from 100 to 700 setting a value out

of the range may cause a mallunction.

NOTE

S-curve accel < decel posilining (unetion is extended function of Gib to GO7 ; see Parll.1.

(e} Infinite length operation function (G34)

{i} Function

Infinite length operation (MK?2} function continues movement operalion until EXP signal is
turned on after starting to move by G34 common : it makes positioning at specified length L
position after EXD signal is turned on.

Accordingly, this function makes possible positioning by external signals after infinite
length operation.

(il Specification
With parameter setting Pr43 — 1000000, the infinite length operation is valid. Short -circuit
across CN3-18 and O,V is neceded.

{iil Operation and program method

» Specifyving method

GUX DL FEHIOor

GHU (LY F (O 1 {i)

+ Function operation
This function makes positioning at the specificd length L position from the position with
EXP signal ON after starting to move.

» Moving direction
— Direction specilied by G68X (x) in the subprogram (G68X:++] specitying end posttion.

— Direction specified by G34X.~'U in case of other than the above-mentioned subprogram.
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» Maximum moving distance

— This function gives a movement which stops at the position specificd hy GA8X in the
subprogram specifying end position. Until it stops, G34 ALM signal will be turned on
unless EXD signal is ON. G34 ALM is reset by turning on G34 FIN signal.

— In the case other than the above, movement distance will be approximately 5 x 107 in
position command unit. However if the movement is given more than lwo minutes, G34

ALM is turned on, though the operation will continue normally.

i MIN 1Cms
EXP SKGNAL /l I

.
* —¥
/ Al STOFPING
, X SPECIFICATION A=
| /USPEC:FICATION A-aD €

\A—ao L - TIME

Fig. 4. 68
+ Moving distance after EXP signal is ON
Whether the specified position iz X or U, L distance is made. Moving distance L can he
specified with Lhe value exceeding G68 position specifving X value. G68 position specifying
X, specifies the limit posilion searching for EXP signal.
» Coordinate after external positioning
— In case of U apecification
The coordinate is still in the coordinate system when the (034 command has started.
Accordingly, the present position display after external positioning is compleled will
be in the position added with moving distance from G34 starting point.
In case of X specification
The position with EXP zignal (N iz to be a2 home position. Ilowever the coordinate shift
is valid.
* Deceleration operation at positioning
When EXP signal is turned on and deceleration is not enabled in the distance L, this function
gives a movement to pass once.
After stopping it returns to the position with EXP signal ON.
» Completion in (68
When the position is specified in the G68 subprogram specifying end position, EXP signal is
turned ON. When completed by G4 Fin signal after the alarm. The subprogram specifying
end position is completed. The movement return to the block next to GBRX- command”

18 given.
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414.3 Program function command in detail {Cont'd)

2 EXECUTION
= "“ 1 _EnD ~osITIon
" ARRIVAL STOP
G3d EXECLJ‘IIGNM L S / \./
Vi A, ! |COMP_ETED
! T 7
GEd DU TRUT j : Lé‘ q__.._.l : i
. I B 1
EXF INPUT MPUT
(332 A_AHM |_i
J———
I
G34F INPUT a — J_‘L.___
"' LS 7
534 SINGLL EXECUTION I
EXCCUT'OR G628 SIBPROGRAM

Fig. 4. 69

(ff G&7 jump prohihit function

{i) Function

This function prahibits the arrival check jump function G67 by external signals.

(il Preconditions of main function specification
This extended function hecomes valid by jumper connection™.
* Jumper connection :

Connect CN5 connector 18-pin to 24V system OV.

(i) Function description
« Specilying method
(67F (p)
+ Function operation
— Jump prohibit signal (JPIBT)
In case CN3 32 pin is lurned on, the next black will be executed without jumping even
if the skip positioning is completed.
— When JPIBT signal is turned off, this function has the same operation as the standard.
Thus, the next block will be executed if there iz skip operation during skip
positioning ; the block execution will jump Lo the block specified by P when arriving at

the desired position withoul any skip on the way.

{9) FExtended function of the signals in activation

(i) Function
This extended function changes the conditions to turn off the signals in activation (STL).
Following are the conditions in the standard specifications ;

— Where program clear signal (PGCL) is turned on during fcedhold

— Where the mode changes to other mode

— Where M30 is exccuted and completed

— Where emergency stop occurs.
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In any of the conditions above, the signals will not be turned off by feedhold or single
block operation completion. By specifying the extended function if the program is being
executed or not, the signals in activation can be turned ON .<OFF. Accordingly the signals in
activation can be turned OFF not only when M30 execution is completed but also when the

operation is temporalily stopped by single-block operation competion or feedhold,

{ii) Specification

Single cxtension i activation is valid by Paramcter zetting Prd3 = 20000. Short-circuit across
CNI5—-18 and .,V {s needed.

(b} Extended M function

(i} Function
1 types of M functions Mb51 to M56, M60 to M79, M81 to M86 and M91 to M6 can be specified.
= “M51" to “M56”

By decoding M code according to the basic function, applied signals from M51 to M56 can

be output. Turning on M Fin resets the output and turning off M-FIN executes the next
block.

+ “M61" to “M7Y”
These functions make M code encoded to outpul by 3 signals from M51 to M55.
After a specified time (by parameter) Mb6 synchronizing signal is output.
Do not use M60 unless it is absolutely necessary. Turn on M-Fin to resel the output and
turn it off to execute the next blok,

Table 4. 22 Functions of M61 to M79

61 162 | 63]64]65 66]67]68]69]70] 71 77| 78179

Mot 1 o1 fof1lol1]o (oL 101
sz o, 11 {oaloel 110 000 1 [ o]0
s3lololofr t|1]1]lo ololo 1{0]0
Mlojolalo ojolol1r, 100 ol 1]1
5 JoJololoelololo alo|1]1 Ll

MO ... 2" digil

M52 ... 2'digit

ME3 ... 22 digit

Mad . 22 digit

ML O=MBIOS 1=M70S
MBE ... Strohe signal

* “M8L” to “M8s"

As shown in Table 4.23, corresponding M signal cutput (M decode signal) is turned on by
M&1 to M86 functions.

Even if the M signal output is nol turned on, the next block is executed. Accordingly,
some M signals can be output simultancously. Fven if the M-Tin signal is on, M signal is
not influenced.
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41.4.3 Program function command in detail (Cont'd)

Table 4. 23 Carrespondence of MBX and M5X

M Function M Signal output To Be Turned On
M8l M51
Ma2 M52
ME3 M53
- M4 M54
M85 M5a
VIRG M56 o

¢ “MOT” to “MYG”
As shown in Table 4.24, corresponding M signal output (M deceded signal) is turned oft by

M9l to M96 functions.
Even if the M signal output is not {urned on, the next block is exceuted. Even if the

M-Fin signal is on, M signal is not influcnced.

Table 4. 24 Correspondence of M3X and MS5X

M Function M Signal Qurput to be Turned OFF
Myl M51
M92 M52 ]
M3 M53
M4 MOd
MS5 M55
MYG Maib

(il Specification
The time from M code output to simultancous signal output is set at Lthe Parameter 43,

Pr43 is set at a numerical valuc between 1 and 99 in units of 10ms.

(Example) Pr43=50 50 < 10ms=10.5 second When M&1 to M86, MY1 to M8 are used, set Pr{3
at a valie of {41 to Y9,
Short-circuit across CN15—18 and 0.,V is needed.

NOTE

When specifying extended [unction simaltanenusly, several M signals are liited. See par. 11.
311416,
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(i} Encoding program selection signal

{i) Function
Following ara the extended functions:
- By encoding program selection signals {PGS0 to PGS9, PGSLO0 to PGSL30), program
operation can be started from 0 to 398 blocks.
« Start block is selected by the encoded signals above. Automatic start (ATST) is used for
start signal
= After the program has started, one block is executed after another and the program is

complcted by M30 command, as it is in the standard.

(i) Specification
By setting parameter 43 at 40000, encoding program signal is valid.
Short-circuit CN5 I8 — 0,V is needed.

(i) Program selection signal
This signal is input with 3-digit, hinary coded decimal code (BCD code).

Table 4, 25  Program Selection Signal (Odd Parity)

BCD Code
Signal Name 0 L 2 a4 5 | 6 71 8| 3
20 PGSO 0 ] 0 1 0 1 0 ; 0 1
! 2! PGS 1 0| o 1 1 0 0 | 1 0| e
I-digit 2t PGS2 0| 0 ¢ | 0 1 P 1 0l o
BT PGS3 . 0 | 0 o' o | ool o 0 | 1 I
Parity bit PGS0 l ] 0 1 0 1 1 0 O_f
" PG3a 0 1 0 1 1] 1 0 1 g 1
2! PGS 5 0| ow 1 L i 0|90 Lo 0| 0
10-digit 23 PGS6 olo o] u ; 1 1 I 0 0
27 PGST o lo oo |0 lalo]| vy 1 1
IParity bit PGSL 10 l _'0 0 1 0 1 1 0 0 1
2° PGSS8 0 ! 0 [N A O VS I R e
100-digit 2! PGSH 0 0 t I A VS S O
Parity bit | PGSL 20 oo V[ /| A /77
Parily Specification | PosLap | oond = ? gﬁoﬁ‘:dogﬂ?’r;';e‘;'}‘wck
Notes:
L. The Signal cable state in this table is;
- Open

1. Concected to ..V

2. Check 0dd parity. Where PGEL30=1 [PGSL30 signal to be connected 0;,V), parizy is not
checked, ard PGSLON, PGSLI0, PGSL20 are invalid
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41.4.3 Program function command in detail (Cont'd)

(iv) Signal timing

However, for “encoding program selection signal” extended function, only the method by
ATST signal is valid,

{n Fig. 4.70 the signal priority of automatic mode sclection and program selection is not

important. Turn on ATST signal at morc than 35 ms after the signal which has changed last.

e}

automove |

SELECTION {PLAY) . ON
PROGRAM SFLECTION - :

(VGS) X OFF

ar

1
AUTOMATIC OPERATION :
START (ATRT) !

F———
YAORE THAN
35mrs

Fig. 4. 70

(v} Error check
» £ -~ A5EL (program selection error)
PGS signal has changed during automatic operation.
— Parity check error
The program selection signal code has parity error.
— When the extended function specifying signal and the parameter are read-in at power
on, if the exiended function specifving signal does not exibecause of disconnection,
ete., encoded specification does not work.
Then, if encoded program selection signal is input, it means these arc some FGS
signals input, which cause program selection error.

— The other errors occur for the same reasons as the basic function,

(vil Applicable example

Independent positioning of maximum 398 points
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SELECT NG Mationpodk-34 2ev

POSITIONING SOIMT |
Y [STL IN

|HIH| ’ ORERA TN
PG5, PGAL

SEN
—_— focl

— ATET

Matonpuch

. Poet Tonss
1-DIGIT ._‘?_olo..__rq;%—;%_ Pas2 1Cn 6
A . PGS3 C':No-?

01234556730 Tens
J
1

|l FOS4
, i PGSE .C522
T PCS6 [ CNG 23
o LY pesi Tons e
LI . = PGSO [ CNS3D

il B e o IGEERL

TO-NIEIT '—ol

100-2IGIT

] [ —=
[, rosolonsa
H PGS 7D | CNG 3
Pt CHE2¢

Che 35
CaV

Fig. 4. 72

Starting from 399 block causes program crror alter movement is caompleted,
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4.2 Motionpack PROGRAMMER (CMPF-PM33F)

"The Motionpack-34 programmer is designed for use in checking systems and off-line mainte-
nance. [t has the following capabilitics.

Motionpack-34 progranmier employs CMPF-PM23D“F which is a version of
Motionpack-33 programmer CMTPF PC33C.

CMPF-PM33D.”F has processing function of parameter 30X adding to the Munctions of
CMI'F-PM33C.
+ To check and change program and parameters
+ To indicate position date of system
» To indicate status of system
» To write, read, and verify programs and parameters to. from a terminal

Note that the Motionpack programmer cannot be used on-line conlinuously as part of

svstem monitor or control pancl,

BLOCK NO
.

- -3
[=)
- 485 I
- "‘“"41 Ll -
| P

EX S5
S
1GOE;

= [—]
JUMP C OAD pos CHe| [T Pos| | ROx

SHIFT LKA .

[MG-O‘.: {GEE, 1GE3) T G 0

b
h @ ENTER | | g |=-,
- @ Key Block Description
= @ @ b {(z): Normal/alarm display
- ® @ @ ' 1 @: lncrementgl;‘absolute display
i: Address display
Dsp @ ‘. O ' * @ Block No. display
[ Do Nl B @: Data display

TP P33 )| A—— @: Function selection

&: Programmer morde selection
. Digit key

g ) .

{1;:  Operation seleclion

—

Jeil

I

@
0

=t

Fig. 4. 73 Motionpack Programmer Panel
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Table 4. 26 Motionpack Programmer Mode List

Mode Tetn ( Ad-
Key dress)
Key

Funztiono

Tape
Slart

FRM

PROG
SET

PUS./QFS

Writing perameter

Rreading
Parameler

Wriling program

Reading
Progrum

1} Writine coordinate
. correction ., Coordinules |

% ard 9 only)

2} Writing coordinzte
Cormpensation (Coor-
dirctes 1 &

ERM

1) Input stazus display
[Tnput)

21 Quipas status dis-
play (Output)

Collating
parameler
tape

STATUS

PROG

| POS,/OFS

by In-aperation display
i1 status)

21 CM errar status
display (Error)

31 Causc display
(ol

Position crror display

Collating
program
Lape

FRM

PROG

Pe-ameter display
[-2499)

Pzrameter
tape output

Program display

(0 404

Program
tepe oulaul

DSPLY

PCS./OFS

13 Curren: positian
display (A}

2} Universal position
ClSpLey

3 Commund positivn
display (C!

4] Correztion display
{1

5) Compensat.on
display (5]

Note:

1, If rok Edib is displayed in the universal display
while se.ecting set mode, checkthat EDIT signal iz on.
The set mode can only be selected while EDIT

is OON,

2. When parameters have been -ewrizten, be sure o
tura off the power supply and turn it on again
hefare starting operation.
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421 Motionpack-34 Programmer Functional Operation
4211 Keyboard and display

The Motionpack -34 programmer keyvboard panel is shown in Fig. 4.73.
{@ NRM-ALM indicators
NRM .. .Lit when the programmer is in normal operating condition.
Qut when the programmer is faulty.
ALM . . .Lit when the signal between the programmer and the Motionpack controller is

not transmitted correctly.

(b INCR-ABS indicators
Effective anly for indicating the coordinate positions in setting or displaying programs.
INCR . . .Lil when the universal in (& is ineremental,

ADBS . .. Lit when the universal displaved in (¢ is ahsolue.

(&) Address indicators
They indicate the addresses of the data displavd in & and are effective only when

entering and displaying programs,

@ Block No. display

In entering or displaying programs, block Nos. are displayed, and in setting or displaying
parameters, parameter types and coordinate Nos. are displayed. In the status display
made, data types are displaved, and in the signal display mode, the input, or cutput signal
and channels are displaved,

When the decimal point in the block No.display blinks, enler numbers with the digit
keys and depress the L] or 1] kev.

The decimal point stops blinking and the entered numeral is selected.

When the decimal point in the universal display blinks, data entry is requested.

Enter data with the digit keys and depress the LENTLR ’ Key. The decimal point
stops blinking, and the data is input (When cntering programs, depress the = arf= key for
each address.)

@ Universal display
Signed decimal data, or special symbols data or status is displaved. Only the (—) sign is

displayed and {+) sign is omitted.
(f) Function select

These keys with indicaturs are used 1o select functions in entering or displaying programs.
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(@ Programmer mode select

These keys with indicators are used to select or display modes of the programmer.

) Numerical key

These numerical and sign keys are used (o enter numerals.

(i) Operation selection keys

These keys are used to select writing, next item, or other operations.

4212 Mode select

The setting mode, display mode and data types are selected with these modes are listed in
Table 4.286,

(1) Parameter setting

Dupmss‘ SET r—md‘ FPRM ‘keys. The block Na. display flickers. Write the parameter Mo, in

the block No. display by depressing the digit keys, and then, depress the '[] or [T] key.

The block No. display stops {lickering and the universal display starts to flicker. Write
required data with the digit keys, and depress theé ENTER | key. The universal display stops
flickering and the data is stored.

Tao set a subsequent parameter, depress the [[] key. The parameter No. in the block No.
dizplay is increased hy one, and the same data is digplayed. If the paramcter is not to be
rewritten, depress the [L] key. The data sct before cannet be rewritten.

To keep L] or 1] key pressed increases.”decreases parameter number. Drevious, next
parameter number and its contents are displayed. When these keys are releaszed, parameter
number stops.

When the parameter is to be rewritten, depress the IW\ mode keys again. The block
No. blinks requesting the enter of a parameter No. [f wrong digit keys are depressed while

writing block Nos. or data, depress the CAN.l key. The digits are reset to 0.

NOTE

» "The written parameter data are not checked for the dara range. Carefully check the digirs
when entering them.

» When all parameters have been entered, lum off the power supply Lo the Motionpack
conlroller once and turn iU on again. With Lhis operation, the entered parameters become
effective.

i2) Program enter
Depress the SET ‘and' PROG ‘keys. The block No. display blinks. Write the block No. and
depress the |l | or [t key. The block Ne. stops blinking, the function code (G) indicator for the
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4.21.2 Mode select (Cont'd)
current contents of the displaved block blinks, and the set address indicators among X T light
simultaneously. (Ne digit is displayed.)

To write a program, depress a sclected G code key. Depress the = or <] kev. The
selected address among the indicators X-P blinks, and the decimal point blinks. Write the
numeral, and depress the | or | key. The next address is displayed. When the address
corresponding to the selected G code is finished, the G indicator blinks again.  Depress the
WZ]{ f key, When the program is written, the indicator stops blinking.

When the B or i key is depressed, the data is checked antomatically and. if the data is
wrong, 4eeAecr- s displayed. 1 required data is not completely written in the

ENTER | mode, the G indicalor continues to blink. When a part of the existing program is
to be carrected, keep depressing the | or [_] key until the required address is displayed.

Keeping B or [ key pressed displays sequentially the data of addresses X to P related Lo

the selected function. After address indicator starts to blink, sclect the digits and depress the
] or [ key and then depress the | ENTER | key.
Ta cancel the written digits, depress the I@ key. Since no address indicator blinks in
Lhe {ollowing cases, depress the required \ﬂ cate key again.
*» When an end position designating subprogram call (G68X... .} is changed to repeat
subprogram call (G&81... P}
» When an In-position pause ((740} is changed to a time pause (G40D),

» When jump from subprogram ((369) is changed to a simple jump (GG9F..}.

{3y Program all clear
Depress the key and the[ PROG - key. The block No. blinks. Depress the| PROG |, 1]
and C-AN'_‘ keys simultaneously and then depress the ENTER key. All the hlocks are

rewritten to become M30

{4} Coordinate system select
The conrdinate systems T1 through 19 can be selected with a program using G52, and they can
also be preset by the programmer.

The shift values for these coordinate systems are spectfied in reference to the T0 coordi-
nate systems. The T8 and T9 coordinate systems can be offzel by = INC § or — INC 9,
respectively, but their imtial values can also be preset by the programmer.

When the T8 or T9 coordinate system is used, all the position commands are oncs

corrected for the shift distance {S) and the offset distance (O)

——$ foem— . T8 COORDINATE SYSTEM

I

:OFFSET 8 VMal -88 +08

. SINCT 8 |

i b $ = TO COQRDINATE SYSTEM
i

Fig. 4. 74 Coordinate System Select
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(a) Offset value setting
Select the position setting maode.

Each time the POS.70FS |mode key is depressed, the block No. display changes between
and |§ {8]. 0 means OFFSET, and § means SIIFT. The blinking digit

represents the coordinale No.
Select OFFSET L |, write the coordinate No,. and depress the [T]or Tlkey. The block No.
display stops blinking, and the universal display starts to blinking.

Write an offset valuc and depress the | ENTER | kev., When the [J] key is depressed,

subsecuently, the next coordinate svstem is selected. The value are in minimum position

command units,

(b) Shift value setting
Select the position setting mode. ([ SET | [ POSOFS ) Depress the [ POS /OFS | mode key

until 5 (meaning SHIFT) is displayed, write the desired coordinale No. and depress the [T or

[T, kev. The block No. stops blinking and the universal display starts ta blink.
Write the required shift valua and depress the | ENTER ' key. When the 1] key is

depressed, subsequently, the next coordinate No. is displaved. Shift values are in minimum

position command units.

4.21.3 Display method

(1) Parameter display
Select the parameter display mode with the made select keys. The block Ne. display blinks.
Write the parameter No. for the required parameter in the block No. display, and depress the
I or [1] key.

The data of the parameter is displayed in the universal display. Tuo display the next

parameter, depress the (1] key.
To keep [1] or [T] key pressed increases,”decreases parameter number. Previoue < next

parameter number and its contents are displayed. When these keys are released. parameter
number stops.  When the | PRM | mode key is depressed, the hlock No. display blinks,

rerjuesting the selection of parameter No.

{2} Program display

Depress the | DSPLY | key and the | PROG | key. The block No. flickers. Enter the desired

block No. and press the [ or [f] key. The block No. stop blinking, and the content of the

selected block is displayed by the E indicator, the address indicator and the universal display.
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4.21.3 Display method (Cont'd)

-

When the block contains two or more addresses, the second and subsequernt address and Ltheir
contents are displaved when the 5] or < key is pressed. By continuing to press =] key, all the
data (X ta P) of the sclectad block are displaved sequentially, and automatically proceed to the
next block.

While the block No. is not blinking. when the [1] or [T] kev is depressed, the block No.
increases or decreases by one, and the contents of that block are displayed. In this case, then
the B key is depressed lasi, the lefl end address in that block is displayed, and when 1o is
depressed last, the right end address is displayed. Addresses other than IF, LD, P.X or L are not
displayed.

Stored data are checked by the Motionpack controller. If program error is delected, zel

the controller in £ £rr display and check the data displaving by use of [ or = key.

{3) Pasition display

[ POS ZOFS |) Each time the ( mode

Select the posilion display mnde.(‘ DSPLY

key is depressed, the block No. display changes in the secquencc of § — 4 — 7 —

—_—

[
[N}

and the coordinate No. blinks.

The meaning of each symbol iz as follows.

8 Current position

o Universal display

r Command position

i Offset value
S Shiit value
Write the required coordinate No. in the block Ne. display and depress the 1] or [1_ key.
The cocordinate No. stops blinking and the position in the selected coordinate system is
displayed. Depress the [[] key and the position in the next coordinale system is displayed.

Displayed is possible for F and © with coordinates T0 through T9, for J with T8 and
T9 and for 5 with T1 through T9. Display for ¢ is made with the currently selected
coordinate system. Display for L7 is the current value, for 1} is Lhe remaining distance,
for 112 isthe commanded position, for L3 s the position crror and for {4 is the feedback
pasitian.
(4) Status display

Select the program status mude.(‘ STATUSJ ‘ PR(X: ) Each time the | PROG !mode key is

depressed, symbols 5, £~ and Ho are displayed in the block No. display in sequence and
the relevant contents are displayed in the universal display.

With the display of Sk the operation mode is displayed and with £+~ the error date is
displayed. With the display of Mo, the causes for interruption during an automatic operation
process is displayed. ‘T'his display is only effective during an automatic operation cvcle. For
the details of the displayed data, see par. 11.2 “Motionpack-34 DISPLAY LIST”
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(5) Signal display
Scleet the parameter status mode. (lSTATUS‘ ‘ PRVIl\ Each time the | PRM | key is

depressed, symbaols ¢, and @ are displayed in turn in the block No. display and blink.

The symhaol 4 means an input signal and & an output signal. Write a desired channel No.
in the block No. display and depress the [T]or [T]key. The display stops blinking and the signal
data is displayed in the universal display. The 8-digit display represents & input or outpet
signal and 0 and 1 indicate OFF and ON respectively. When the [[ key is depressed, the next

charmel No. s selected.

(6) Position errar display
Select the position status mode. Display o in the block Na. display. When []or[*|key is
depressed, the display stops blinking and the data in the error counter is displaved in the

universal dizsplay. The symbol of represents the compensation value for DA drift.

4214 Tape

1) Tape device
Usc a tape device designed {or the R3232C interf{ace signal. Only ISO data code {even parity)

is usable. For connecting a tape device, refer to par. 5.3.2.

{2} Tape format

(a) Parameter tape format

£ o o- AR 7 4
< ..... DRFFIRF\NO]_ 133.5{..RF0RF.‘...<

L— AXIS NO.

Fig. 4.75 Parameter Tape Example

* Write % belore and alter the data portion. In reading, the codes after the first % is read as
parameter setiing data and is stared in the Motionpack controller memory. When the
second % is read, the reading process is stopped.

* Write parameter Nos. with an N and two digits and write the setting values with 7 digits

with the prelix P.

NOL P-123567

C
_ _ K

LEND OF BLOCK CQODE
SET DATA { = - 1234567)
PARAMETER NO. (-01)

— 129 —

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



4.21.4 Tape (Cont'd)

The code g incdlicaties ihe end of each block {end of block code) and should be written at the

cnd of all blocks. Be sure to write the parameter No. in & block before any other data or

symbol. If a set value prefixed by P is written before the parameter No.. this constitutes a

format errar.

» The numerals following N or P may be written with the leading zeres omitted.
LEADING ZERO OMITTED
-C_ 0w C
NO1P-0000567 R NIP-3t7 R
» In the data portion between tow ¥ signs, only the following codes can he used. Any other

codes are regarded as error data.

Axig No. designation

Parameter No. designation

= =

Setting value designation

L)
1
()

Digits
Signs

End of block

Ling fecding

Spacing

= R72 Bie >lun - = @ S

{b) Program tape format

CL, Ol . CL, 2 CL CL
<, “AF ! Ups NV00GO] X 100.F 5001 200 X M0 =% ¢ . <

Fig. 4.76 Program Tape Example

« Writc % before and after the data portion.

(same as with parameter tapes)
» Be sure to write ([i at the end of all blocks.

= In the data portion between two 2% sings, only the following codes are effective. Any other

codes are regarded as errors,

Ve Axis No. designation
N Sequence No. designation
G Function designation
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X Position {absolute) designation
u Position (incremental) designation
F Feed speed designation
Torque designation
Auxiliary function designation
Dwell time designation
Coordinate No. designation
No. of loops designation
Jump designation scquence No. designation
9 Digits

swm S92 7

Signs

End of hlock e

Line feeding

[
=
=

Spacing

g B C PR 3 v gy QB

« G function and subsequent address designations are valid only in the following formats ; any

other formats are regarded as errors.

GGo

G69P

GATP

(04

G04D

GaZX T

Ge3T

GosL I

G68X P

GO1X (I, F) ... Even if | and,“or F designation Is omitted. a format error does not
ocgur.

Go5X (1, F)

GOsX (I, F)

GO7X (1, F)

G27X (1, I

GHX (1 F)

+ While program tapes are being read, the following errors are detected.
Excess digits after an address code.
Values after an address code exceeding the upper valuc limit
Sign — or — [only cffective with a position address code (X and U), in any other case, the
sign is regarded as error.)
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4214 Tape (Cont'd)

{3} Tape operation

Tapes can only he punched, collated and read in the EDIT mode. To operate with a paper
tape, Motionpack axis Nos. (parameter>4) and transmission baud rates (parameter%7} must be
sel. Axis Nos. are rom 1 to 9 and 4are stores in the Muotionpack controller. Transmission
baud rates are stored only i1 the programmer and are erased when the programmer is
deenergized.

{a} Punching parameter tape

Depress the | DSPLY . key and the m key. The block No. display blinks. Depress the

| TAPE START | key.

(b} Punching program tape
Deprees the | DSPLY | and | PRM | key. The block No. display blinks. Write the block No,

at which the punching is to be started in the block No. display and depress the [jor [T] key.

The data of the block are displayed.

Depress thel TAPE START key. The program is punched from the designated block to

M30. Depress Lhe| TAPE START ‘ key again. The next block is punched until M30 appears.

Pressing | TAPE START ‘ key with %’?{?R kept pressed, punches out all the data of

block numbers 000 through 439, When TAPE START ikcy is pressed without IAI\IECSR kev

punches out the data of block numbers 000 through 399 and omits the M30s, after the first M20.
To stop the tapa punching, press key. The data of the block being punched out arc

cntircly punched out and stopped with end mark (23).

(c) Parameter tape collation
Depress the‘ STATUS

and J PRM ‘ keyvs. The block No. display blinks, and the input signal

is displayed.

Depress the ‘T;Q_APE START |key. If normali data is not received within 2 seconds after

depressing the‘ TAPE START ‘ key, BAUD ERR is displayed. Discrepancy between the axiz

No. on the tape and that of parameter 54 is displayved as AXIS ERRR.

When data is received in formats different from the NOOIP0O0O* parameter tape format,
FORMAT ERR is displayed. When the read data contains a parity error, PARITY ERR is
displaved.

If date is incorrect, CHECK ERR is displayed. When the tape is collated without crrors
to the end, TAPLE END is displaved.
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(d) Program tape collation

Depress the ‘ STATUS ‘ and| PEM ‘ keys. The mode is displaved. Depress the

| TAPE START | key. If the format of the program tape is wrong, FORMAT ERR is

displaved. Other collation methods and results are same with parameter tapes.

(e) Parameter tape reading

Depress the ‘ SET |and\ PRM keys. The block No. display blinks. Depress the

‘ TAPE START }key. If normal data are not received within 5 seconds after depressing the
key, BAUD ERR is displayed.
When the axis No. on the tape is different from that of paramcter 54, AXIS ERR is
displayed. When the parameter tape format is incorrect, FORMAT ERR is displayed.
When the axis No. of parameter 54 is 1 through 9, it is compared with that on the tape.
If theze axis Nos. are different, the tape cannot be read.
When parameter 54 is 0, axis No. collation is not made.

(fh Pragram tape reading

Depress the.l SET | and | PROG |keys. The block No. display blinks. Decpress the

| TAPE START key. If the program tapc format is incorrect, FORMAT ERR is displayed.

Other processes are same with parameter tapes.

(4} Tape-related errors
While tapes are read and collated, the following crrors are checked.
* No data after 5 seconds from tape start BAUD ERR

» Parily error PARITY ERR
« Discrepancy of axis Nos. AXIS ERR
« Incorrect tape format. FORMAT ERR

Axis Nos. (parameter 54) are 1 through 9. When the axis Na. for parameter 54 is 0, no check
1s made for axis Nos.
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4.3 Servopack (CACR SRi | 'TZBS' )

431 Type
CACR-SR i ‘TZ6GSM
- TT -[
J APPLICABLE
FOR AC SERVOC Moo M Series
Servopack F:. F Series
S &8 Series
DETECTOR SPECIFICATION
. 8192 pulserev

SR : FOR SPEED CONTROL —

" AC MLECANICAL CORRESPONDING FORM
0 : No Interface
& :  Motionpack-34
With Interface
(JASP- MPIO3)

k?DESTGT\I ORDER

Z . Corresponding ro Ahsolute
Value Encoder

N AC MECHANICAL FEED SPECIFICATION

Motor output

| 03 0.3 kW
06 06 kW
;— Uy 0.9 kW
. 12 1.2 kW
M Series 20 20 kW
[ 30 30 kW
44 44 kW
60 6.0 kW

03 0.2 kW, .3 kW
T 2 0.5 kW
I ,l 09 0.9 kW
F Series i2 1.3 kW
AL SERVO - 20 20 kW

SFOTION o ) -

HEACR SR _J_ _I NTERFACE — o Moorpack34 30 40 kW
TZOS! 1 BDART EORTC - ,
L J (IASF MPIO3) (CACHSKT 12685, ] 44 44 kW
- 3 0.2 kW
! | 03 0.3 kW
| e 05 0.5 kW
i S Series 09 0.8 kW
__ 12 15 kW
| 30 30 kW

* Servopack tvpe:
CACR SRO3TZ6SS-Y41
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433 Characteristics, Function

Series) added with hrake function, etc.

Table 4.27 shows a comparison between CACR-SR: T T7Z087 [ and AC Servopack.

I'unctions and characteristics of the general-use AC Servopack are still retained. For

details, refer to TSE S800 5.1

Table 4. 27 Compariscn with General-use AC Servopack

[tem

CACR-SR: | TZ0S.

General-use

CACR-SR | BZIS

Contactor to open, close
main circuit

Built-in
Closed by "ANMP ON" signal ON.

Power supply for holding
hrake

Built-in
iteleased by "AMP ON™ signal ON.

Provided externally

Provided externa:ly

Contact DB circuit

Frovided
I¢eleaged by "AMP ON ™ signal ON.

Novi provided

Nun-contacl DB circuit

Provided
Released by “SERVO ON ™ signal OM.

Pruvided
I¢eleased by "SERVO OGN "
signial ON.

Operation signal D24V
power supply

Built-in
50 A max.

Naot provided

Motar load detecting signal

Motor lead delecting function provided.
[Yisnlaved simultaneously by code
“¥" of the batch alarm display.

MCCB trip signal output

Detects MCCB (rip and displays
alarm code “27.

Single output signal is output
added to that on the left.

Single output signal is output
added Lo that on the left.

Alarm reset

Alarm reset '}
Alarm resrt input display

Alarm reset PB
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(1} Error detaction function and display

Table 4. 28 Error Detection Function and Display

Error Detectior | Mumerical iy iaae
Description

Furnction Disalay
Overcurreal I Detectes wher the main cizcuit has overcurrent. {Detecls overcurrent @ -imes more
Detection r thar momentary mex. carrenl, !

Circuit Protecl

: . CLS circuir arotector to Lo,
Trip Detection Dete ot : 5

My

Regeneration

Ercor Detection Detects when regenerat.or process circuit 13 dsabled.
- b

]

Overvellage Detects waen overvoliage s abnarmally high

it :
Detection e | (Detects when it gets appro=. 420 V)
Oversneed Detects when excessive speed commamd voltage is _upul aud motor revolution
Detestion

Short Vaeltage

exceeds the follow:ng approx. o Mgeries: 2400 r1uin, F series : 3000 r/min S geries : 3600 o/ min
A
Deleels when main circuit DC valtage (s less thad approx. 50V !

Detection
Overload Cetecls when vverload states of the mator and Servopack.
Netection (For detecting characteristics, refer to Fig. 1. 75,1

Heat Sink (ver-
heat Deatection

ASD

lirror

Detects whea the heu. sink in Servepack is abnarmal keated.
{Approx. &°C or morel

Netects whaa AC servu board element i3 not normal.

Drefective Phase Detects when cne of the 3-phase power supplies 15 defective.

Desectinn ‘Detecls only when ke power is turned on.)

Runaway . .
Prevantinn Detec:s belorchand o prevent motor runaway or wrong F{i signal conncelion
CFU . . .

Frear ‘Not 1i1) Detects that CPU 1s not narmal

SREEEEEE
L .

Abgolute Lrror i o o : -
Detect:or H Delecls rpm serial dzta error closed wo the absolete encoder.
Position Error - . . .
Metectian ":,' Detects the coucter error operation ic the Servonzck.
el Mo - L N

\ Qverload detection {OL) tevel |

Fig. 4.78 shows the overload detection level set at 100 24 motor rated current.

1620
500

i

200

100} - - —

TRIF TIME

oo 200 (%
MOTER CURRENT

Fig. 4. 78 OQverioad Characteristics
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4.3.31

Servopack AC servao section (Cont'd)

(2) Status display
(D On zervo hoard 0 Brake control board
Table 4. 29 Table 4. 30 LED Name
DFlZ;;]r';l]? Display Description I\].:aEnI?e Description
Lights when contrc] power (1o .
Y Sefv-:park} is turred %r_ P Lights when the power is turned ovn,
ngh.is_ whe_( the main cireult power l.ichts when moior bral;.c release signal
[['(E:I_I';m} M| |supaly ([AMI' ON command is on) BR is turned on.
’ s tarred on ——
. Lights wher the speed command vol-
IN S -
tage is ajaprox | £10mv | o- more.
Bzge cutofl is released (showing the
§-segment motor conducting.;
LED — - -
(Red) - | { Base zatoff 15 functioning {showing
) the motor conduzting 15 stopped !

(3} AL servo volume readjustment

Since AC servo volume board was adjusted at the factory prior to shipment, and the standard

setting is performed normally, rearrangement hy the uzer is nol needed.

|5 ve| [LooP

| GAIN

| ZERO | | CUR | can be adjusted as required from drift

arrangement or other machinery. is not used: set it at the minimum {fully counter-

clockwise). (Refer to Fig 4.79) Perform arrangement according to Tahie 4.31

Table 4. 3

AC Servo Board Volume Adjustment

Veolume Name

VR3|ZERQ ()

VRG LOOP-GAIN.

Function For ZERO drift adjustment
Adijust the drift s¢ thal the reotor may not
. rotate woaen the speed command ‘s OV, The
Adjusiing motor rpm cannct be set exactly at 0 because
Method of the nfluenze of elemant drift provided <o

Servepack.  Adjusl in order to minimize the
crift capzcity

Characteristics
Changed by

Adjustment

FOAvWARD
I

s
P
.
-

""" CLOCKWISS
=== COUNTERCLOZKWSE

For speed loop gala adjustmeat

Ac’ust the strenpth o’ the moto: saalt rigidity.
By tarning clockwise, the looep gain rises and
the shaft rigidity increzses. Tc prevent hunting
suitablea  adjusgtment s required for the
machine.

Turning clockwise marxes the loop gain rise
and the shaft rigidity increases.

Volume Name

VR 21|5 VP

VR 5_CUR

muy Czuse

For maximum current arrangement

Turning CURI VR fully clockwise provides
meximam current, 1 mauximum iorque must
e decreased the machine sida. turn it counter-
clockwise.

Function For PG power supply volidue arrangomon.
If the wiricg to PU is weo lonyg it
Adjusting lower voltage (runaway preventicn prolection
Methac or the motor kunting, ete.), increase the voi-
tage for use,
Characteristics Tureing clockwise increases the veliage.

Chacged by
Adjustmert

(Preset at 5.5 ¥ when shipped.)

Turring cnunterclockwize dacreases the maxi
tum torgue.  (Preset fully clockwise when
shipped.)

* When Motionpack-34 hus performed positioning cortrol, it automatically compensates the
drift within £ 5.1 pu.ses.
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]
=

e - =
[T

E@@@BDOOHD &

g 1 vous - anv.1¢’:_

[RESEUBUTTON
ALARM LED
(B BEGMENIS)!

Fig. 4. 79 Servo Board Component

Arrangement

Y]
N-R
G —
4 —~ 1
(I Reset button = Used for releasing alarm
& [ - Alarm} Display LED -+ Displays the hexadicimal digit according to the
+ Status | (Red) content of alarms. {For details, see Tahle 4.28.)
& Status display LED - IN_| -+ Lights when the speed command voltage is
approx. £ 10mV |.
P Lights when the control power is turned an.
MP oo Lights when the main circuit power is lurned
on.

is not used; Turn the volume fully counter-
clockwise. If necessary the other four can be ad-
justed. (See Table 4. 31.)

® Adjusting Voltage
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4.3.31 Servopack AC servo section (Cont'd)

(4) Setting number of PG pulse
ABS method PG has 8192 pulses./rev and it can be multiplied by 4 by Motionpack-34.

Accordingly, if PG signal is input direclly to Motionpack-34, it may exceed the speed
G00kpps) which can be processed. Tt is necessary to take detection unit  (diserimination) into

consideration and to divide it in the Servopack.

(Example) 10 mmrev lead screw direcl coupling, discrimination 1 gm~p :
Sct dividing ratio from 8192 pulses.~rev to 2500 pulses,/rev with SW2 on the Servopack
printed circuit board. At this time, pulse processing speed when rated revolution is 1000r.~'min

(M series) is :

2500pulses.“rev X 1000r“min _ 41 7kpps

As multiplied by 4 by the Motionpack-34,
Pra0 = 2500 % 4 — 10000 Prso = 1

_10mm.rev = ey
Prhl = —ool 10000 | P30 — 1

(5) Setting switch

There are four switches [SW1 ,[SW2 |, [SW3|.|SW4|,on the board with the following
function ;
Table 4. 32
Switch Name Funetion | Usar Jetting
' . . ) Y . ) " o
Sets moloT uncliomn, LM_) psaassza (F) usaeers 3 lssansia
. POSS]hle L 0 [l ] b
Sets Servopack funciion. rostal 6, e
2 Sets number of Possible
cutput pulses. (Refer to Table 4.33.)

Possible {Refer to the figure below.)

Sels speed loon

o 1 However, it can be generally used K
conditions. ‘\wilh the sctting at shipping. /)
Impossible
- Sets motor characteristics “Since Servopack function is set at the same -
SW4 and Servopack function. (Lir:w the motor torgue s set at the optimum
value, do not change the setting.
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Function

Table 4.33 Setting Divider

Selting Output Pulse Selling Cutput Pulse
after Dividing after Dividing
1(2]3 | 4 | 5] 6 {per motor rulation) 1 | 2131415 6 {per notur rolutiun
SO0 C|O|0 GO00 Q' C|O|O|D a0
olo clolo 5000 - clo]clo 50
C Q. 0100 A0 o o0 C 40
OO |Q 2000 Q10 G 30
O OO G 2500 OO Q10 23
O OO0 2400 O OO 20
Q10 C 2000 @ O 8102
OO O 1630 C|O 4096
OO O 00 1500 SO0 O 2048
OO O 1230 O |G O 1024
o Q OO 1200 Q O O 512
Q OO 1009 O ) 2hé
Q< Z O 800 10 O 128 L
e C10O 750 Q Q 64
O GO 625 _ ) 3600
OO 600 O 2160
O 0|10 C O 500 D100 1800
Q0| ) 480 OO0 1440
O slje @] 400 OO s
“olc| o 375 00 720
clol  © O 320 O C Q 360
O 'O o 300 ) 0 180
O & 250 O O 90
O o 240 ) 43
OO0 o 200
QG o 160
O > C 150 -
O O 125
slke 1O 120 :
O O 100
O 80
O 7h
[ |: Pre et at the factory.
[swa ] Function @ Setting £V filter (D)
D Setting constant at PI (1) to @)
@ Time Constant
—g*o——::—a 6MA Shorl 1.2ms
o 23ur Open 0.1ms

n @z &y
b — e 1400330

lm—’*ﬁ-a—.ﬁom e (3 Setting mode switch (&)

: 3 224
Ok 220L0 220w T

|> N PP Mode Swilch

——+—o0z22u4F ShOTL

Not provided
Open Provided
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4.3.31 Servopack AG servo section (Cont'd)
(6) Check terminal list

Tuble 4.34 shows the check terminal list for M series Servopack.

For F or S series, refer to the matcrials for each.

Table 4. 34 Check Terminal List

Eyu.p:reas Sign | Signal Name Description
l FA Absolite | A-phase pulse input | PA and 'H are Y-phase pulses with 90°
. N ciicoder - . . phase difference. PC occurs once per
! #J°A . A- § ‘ers v E i .
2 | inpul A-phase reverse rotation mpuL; ratation and iz synchronous with PA.
3 FB signal B-phase pulse input i Waveform at Motor Forward Rotation.
l M1 4 * PB B-phase reverse rotation input pa | F_ o
a PC C-phaze nulse input PR : | ! IR :
e —— . | H | |
6 *PC C-phase reverse rotation input P _E:j_‘_}__‘_
7 Not used
& aVp +5 V from absolute encoder supplied power
TM2 Jdvp OV of absolute cuncoder supplied power (signal common terminall
1 iN-A For moniloring speed command input (connectors 1 CN (2 and @)
2 [N-L3 liar monitoring speed commarnd auxiliary input (conneclors 1CN 88 and 8)
3 Ve For motor tarque DE +4.0V . 1000r .~ min
™G 4 | T-Mon. Far motor torque DC £ 3.0V.7100%
- 5 | T-Ref Torque command DC +2.0 to £3.0V,7100%
Fzr monitoring U-phaze ! s Brereeen varies ameording .
6 U-sin standurd sine wavelorm | +VCLTAGE Frewuency varies nzeording te r./mi
- . For maritaring V-pkase i-‘/-\-/liw . ) . . .
7 V-sin P ' - Amplitude varics according o the torque
siundard sine wavelnrm
& sG Signal OV
Fur moogitoring . . . R . . y
| U U-phase currert Type 01| 06 [V 12 20 A0 44 60
Fur monitoring WMonite- valtage ;
¥ B
2 1% V-phase currenl RN 04 [(L20|G.16 0.08 0.04
3 Triangular Wave
™A 4 Al For monitaring ll-phase current amplitude oulput 35C TO 35003
5 AV For mwonitoring V-phase current amplitude output V@ﬁ I5TO 40V
. - - . - 35 TQ 40V
6 AW For monitoring W-phase current amplitude output
7 05z Carrier frequency (triasgular wavel
b sSG ¢ Signal OV
Notes: . L .
1. Check termina.s can e observes by ascillascape. 3. When observicg. do Iig_l ]_cL adjoining check termicals
. . . . contact each other. [f thevy make contact, inner
¢. Each waveform of TM3 ans TMa4 is observed with a element may he destrayed.
standard of TM3 @ or TM4 & (signal OV} e e . .
[TM2 (0Vpl, M3 @ aad TM4 @ (sigaal OV are 4, Do ol use TME for ohservation since it 1s a check

imaedance cornected.> terminal only at soipoiuy.
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(7} Setting at the time of delivery

a M Series

Servopqck SWF 1 SWwW 2 SWi SWa
Type Motor Tvpe Output Pulse Speed Loop Mutor Characteristics,
CACR- ype Setting Condition Setting  |Servopack Funclion Setting
000 pulses/rev
SRGstﬁSM .123-15 I 2 3 4 5 & 7*FR" 12 54 F 6 78 L 23 4 L 67 2"
00080 DBeBGEeS ‘cooooooo‘ looco.moo
10 ccamo E XXX RN E) ®UDWDTO0 [+X N Nolf Well+N |
SR60TZ65M
i F Series
Servopack SW1 SW2 SW3 SW4
Type Motor Type Quiput Pulse Speed Loop Mator Characteristics,
CACR- S Sctting Condition Setting [Servopack Funiction Setting

o000 pulses/rev

SRUSTZGSF b4 3 £ 78 I R 2 31 3 E T H 1 2 7 4 5 &/ 7 8
oo.oooo‘ oo.oooa-’ 'cocooooo‘ ,o-ootooo
1o QOWOS00 Oeeesesen |ooo.oooo OCNeOGICHE
SR44T7 68F
o) 3 Series
Servopoack SW1 SWe SW3 SWd
:T}'E)e Motor Type QOutput Pulse Speed Loop Motor Characterislics,
CACR- Setting Condition Setting |Servopack Futction Sciting
t‘)ol}npulspg/reﬁv SR 10 BZ. SR15BZ
DE a4 8 8 7 &
AN O..OODQO
SR'33T2635(.'\41) 2304 36 78 1 2 4 4 506 78 cO®sc0090 1 3 2 4 5 B 7 4
1 L B+ N+l Nullel +R N ERENY!
| 2028283] | [2838333%] | smosmz, srosiy, |
SR3TZ 6588 SR30BZ
1 2 :.s_-\l 6 7 B
CeCROOOC
CeDBRO0OCC
% Spare short-circuit pin.
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4.3.3.2 Motionpack 34 interface board

(1} PG signai junction
After dividing PG signal provided in the Servomoter inside the Servopack ; The interface
hoard outputs for Motionpack 34 from comnector 22CN. PG signal is equivalent output to

A-, B-, C-phase line driver {5N 75174).

(2) Overtravel detection limit switch signal process
The interface board read-in the overtravel detection limit swich (OT-LS} provided with the
machine. I stops feed in the direction of which either forward (OTF) or reverse (YI'R; OT

-1.5 is opened. However, feed in the returning direction is still possible.

(3} Gurrent limit detection signai
If the Servopack current is limited, DT L[ contact will be closed. Contact output can be set

al 0.1 10 4 scconds delay time by 1VR.

(4) ABS-PG related data
ABS-PG hattery is provided to the interface board. Battery voltage can be detected and

PGSEN signal can be transmitted.

For Table 4.35

TERMINAL .— TERMINAL

BOARD BOARD - _l
POWER o T '
SUPPLY

- = TEEM:NA L
@" Servopock L/ BOARD

—}§@§ [—7fmf

Mctice,

G %é@%
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Table 4.35 Connsctor List {(Example of M Seties)

Supplised by Yaskawa | et Supplied by Yaskawa

LRI

Supplied Yaskawsa

Servomotor Servopack
W Maror 1oy Plug

USAMED-*- CACR- Brake plug

1%r Cahle*

0IMSLS
| 93MS2T
03MS2SD
DaMSZTD
16MS25
06MS2T
06— SROETZ6SM

0EMS2SD

$5MS2TD
GIMS25

QoMS2T
26 SROSTZESM Type't Typest

03M 525D

- MSITE ALY
0aM B2 T 153106424

— ] ago ] T |

TS 295 {19y ! TS (DG

.- ! 2. 2 .
MSeT N N---JTAMGA-20 N--TAOBA-14%
— — SRI2T76 985, 5.
[ZMS2ST) 85.J1 =
TEMSITT:
26M328
200SET
20 i SR2TZ65M
20MSE80
dOMSETL
ANVIH2S
[ omseT
20 SR30TZ65M
IMS25D
30MSITD
140828 Typoe™
44MB2T D MSBLIE AL

— —— SR44T755M

14MB25D 175 (Taan)
44MS2TT _N"'JADGA- 175 31
BIMSLS
GOMS2T
BO** — SHATZRSM
AIMS25D
S0MS2TD

0.3

SROATZHEM

Type™

[r--MS3136A18-
105 (D160)

N 1ANGAS-
(051

Type*

D---MSII0RAPS.
225 (a0}

M- JAQBA-22-
228.]1

4.4

Contact vour Yeskawa representative.

D---MS3106A145.

Use Yaskawa
PG cables or

equivalent,

%* 1 Servopuck is provided with receptacles @, @, (&
% ¢ Plug lype at cable side.
* 3  Motar tyme
T n CMS2S—Straight shaft, without lrake;
THIMS25D — Straight shaft, with brake:
Ot seal 1s standard.
D — Brake with manual release mechanism.
B/E Brake withoul mauual release mechandsm.
* 4 Plug type
D —-DANCHI DENSHI KOGYQ CO., LTD.
N—=JAPAN AVIATION ELECTRONICS INDUSTRY. LTD.
Straight plug is standared.
# 0 Type of 6kW motor | USAMED-60MS 21

 MB2T —~With keyway
" MB2TD - With keyway, brake
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44 AC Servomotor

441 Type

USAM
-AC SERVOMOTOR ‘
*SERIES TITLE —
AM M Series
AFF Series
AS: 5 BDeries
ENCLQOSURE

E: Totally-enclosed,
Self-conled Type

K : Tuotally-enclosed,
Externally Fan-cooled Type

‘-MAGNET TYPE

D : Ferrite Magnet
M : Rare Farth Magnet

-MOTOR OUTPUT

E_-

1O
O
fe

TDESIGN REVISION ORDER
(‘q“ B' C ......... :I

M : M Scrics

i I Series

515 Series

*MOTOR QUTPUT

= QPPOSITE DRIVE END

SPECIFICATIONS

Not Provided : Standard

B With Brake (&, C Series,
44M and 66M of M
Series)

B+ With Brake {03 ro 300
ol M Series, F Series)

‘DRIVE END SPECIFICATION

Not Provide : Standard

0 : Standard (When Opposite
Drive End is with Brake.}

1< : With Keyway

S With Oil Seal

T : With Keyway, Oil Seal

-SHAFT TYDPE

1: Taper Shaft
2 : Straight Shaft

WITH ABSOLUTE ENCODER

—— Motor Type kW
USAMED-03MS1 0.3 ]
USAMED-06MSI 0.6
USAMED-03MS?2 0.9
V1 Seric USAMED-12MS2 1.7
¥ elies USAMED-20MS2 2
USAMED-30MS2 3
[~ USAMED-44MS2 4.4
USAMED-60MS2 6
USAFRDA0ZFSI, -03FS1 0.15/0.3
USAFED-I3FSI 0.45
USAFED-09FS1 0.85
F Series USAFED-13FS2 1.3
[ USAFED 20FS2 18
USAFED-30FSZ 2.9 ~
USAFED-44FS2 4.4
TSASEM.02A52 0.154
USASEM 03A52 0308
e USASEM-05AS2 0.462
> Series USASEM-(8ASI 0.771
[ USASEM-15AS1 1.54 j
USASEM-30AS1 3.08
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4.4.2 Characteristics and Functions

(1} Torque-speed characteristics

(a) M series motor

Fig. 4.80 shwos torque-speed characteristics of M series motar.

combination with Motionpack-34 i= 1200 r.min.

+ TYPE USAMED-03M

2500

1500
SPEED
000

{rSrn) !

0 5 4 6 8
AMS TGRQUE 'N-m)

* TYPE USAMED-12M

2500,

spEep 15001

[remun} 1000,

oo 7§
HME TOROUE (M-m}

* TYPE USAMED-44M

25005

SPEED 1500

{rmin)
~ 000~

¢ 20 40 60 B8O
RS TORQUE [(N-m)

= TYPE USAMED-CEM

2500

T1hd0f
SPEED

{r/mim) 1000

0 38 § 2
RMS 1OROUE (N-m)

+ TYPE USAMED-20M

2500} —‘
A %
0 10 20 30 40

RS TOROUE (N-m)

SPEED 1900

treenm) Q00

*» TYPE USAMKD-60M

ZbUU[

SPEED 1500

{r/min}
o0

0 25 50 75 108
RMS TORQOLUF (N-m)

Note . They show TYP. value

when power suprly iz 200
VAC.

The maximum speed at

« TYPE USAMED-09M

2500

1504
SPEED

{rsmmn) 1000

04 B 17 16
RMS TORQUE (N-m]

« TYPE USAMED-30M

paaual

510~
SPEED 1530

(remn) 1000

€20 40 B0
AMS TORGUE (N-rm)

A CONTINUGUS DUTY ZONE
B: INTERMITTENT DUTY ZONE [
POWER SUPPLY: 200V

Fig. 4.80 Torque-speed Characteristics of M Series Motor
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4.4.2 Characteristics and Functions (Cont'd)

{b} F series motor
I'ig. 481 shows torque-speed characteristics of F series motor. The maximum speed at

cornbination with Motionpack-31 is 1800r.” min,

* TYPE USAFED-02F « TYPE USAFED-03F + TYPE USAFED-05F

25001 25003

L = 15001
SPEED 1500 1300

{r/minj 1000

SPEED

it SPEED
{r/min} 1 nop

frrmand 1000

0 0 2z £ & 8

AMS TORQUL [N-m) KMS TORQUE {N-m RMS TORQUE (N-m)
+ TYPE USAFED-O9F + TYPE USAFED-13F « TYPE USAFED-20F
: o 2H00 SR
2500% - ) 2
SPEED 1500 sPeen 1500f SpELD 1850
(rimin  anob {rfrmind 1000t {!I;mln:I'ICIC-G
R R TVRT g 6 13 15 20
AMS TORQUEL (N-m] AMS TORQUE (N-m;}
* TYPE USAFED-30F * TYPE USAFED-44F
2500 7 2800

speep 1500

™) 4000

A. CONTINUDUS DUTY ZOKWE
i B INTERMITTENT DUTY ZONE
POWER SUPPLY: 200V

g 207 an 60 0 20 40 B3 &0
RS TORQLIE (H-mi RAKS TORQUE (N m)

Fig. 4.81 Torgue speed Characteristics of F Series Motor
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{c} S series mator

Fig. 4.82 shows torque speed characteristics (Motor performance) of S series motors. The

maximum speed in combination with Motionpack-34 is 3600r. min.

PG output must be less than 600kpps (at X 4),

* TYPE USASEM-02A
2000

30001

SPEED
{r/mm)
1000

20001

0 05 10 15 70
RMS TORQUE {N-m)

* TYPE USASEM-05A
40001z

3000

SPEED

{r/min} 2000

1000

0 12773 4 5
AMS TORQUE (N-m)

» TYPE USASEM-15A

4000z

3000

" |
16 20
AMS TORQUE (N-m}

£ |
0 & 10

A: CONTINUOUS DUTY ZONE [
B INTERMITTENT DUTY Zone T
POWER SUPPLY: 200V

+ TYPE USASEM-03A
40007
3000

{rimin}

1000}

RMS TORQUE (N-m)

* TYPE USASEM-08A

4000 7z

3000

SPEED 2000}
(r/mn)

1000

RMS TORQUE (N -m)

» TYPE USASEM-30A
4000

3000+

SPEED

(e /emimy 2090}

1000}

0 10 20 30
RMS TORQUE (N-m)

Fig. 482 Torque-speed Charactaristics of 5 Serias Motor
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4.4.2 Characteristics and Functions (Cont'd)

2} Allawable load inertia [, (GD.*4)
Motor shaft conversion allowable load inertia J, can be up to 5 times of applicable
Servomotor inertia T, [f the J. excecds this value, alarm will occur at deccleration.
In this case ; « Lower the current limit.
« Lower the max. r.-min in use.

For further details. contact your YASKAWA representative.

(3) Motor mechanical characteristics

{ Machine strength

AC Servomotor can bear momentary maximum torque 300 % of rated motor on its output
shaft.

@ Allowable radial load, allowable thrust load 'able 4.36 shows output shaft allowable load

of AC Servomotor. Do not give excessive load to * since the motor will not rotate.

Table 4.36 Alicwable Hadial Load
and Thrust Load

Allowable Allowable
Motor Type Rudiu[I\[ Load Thms‘t\} T.aad
B USAVED-N3MS1 490 HH

USAMED-06MS] 490 o9

o USAMED-09MS2 634G 343

E USAMED-12M 52 1470 450

i LUSAMED-20M 52 1470 _ 490

= USAMED-30MS2 1470 450
LSAMED-44M52 1764 588
USAMED-60MS2 1764 hid
USAFED-2FS] 147 19%
[ISAFED-03F51 147 q9*

# USAFED-05F51 140 03"

E USAFED-09FS: 450 98

o USATLED-t3FS2 686 341

. USAFED-20FS2 1470 490 L

| USAFED-30FS2 1470 190

USAFED-44F&52 1470 450
USASEM-02A82 781 30,2

o ISASEM-03A82 _ 245 03

5 ' USASEM-05AS2 245 03

L USASEM-08AS] 392 147

# USASEM-15AS] 490 147 ]
USASEM-30A5] 686 196

Nrte © Allowable radial load shows the maximun Toad
which can be zdfed o outpet shaft end,
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