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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 zone-signal
outputs, the user can reduce the number of limit-switche’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 Motionpack-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 yvour convenience; © shows the sections for urgent
reference and OO shows the related sections.
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1. SYSTEM CONFIGURATION

This section shows absolute value system Motionpack-34
configuration. For system configuration, use Servomotor with
absolute encoder and Servopack with Motionpack-34 inter-

589-32
580-285

PROGRAMMER CONTROLLER AC SERVOMOTOR  Servopack



1.1 ABSOLUTE SYSTEM CONFIGURATION
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N040 G01 X1200 F10000 1200 Positioning command at 1200 mm point at quick
feed of 10m, min with current limitation of 200%

NO041 G01 X1230 F300 —— Positioning command at 1230 mm point at first
cutting feed of 0.3 m.”min

N042 GO1 X1250 F100 150 — Positioning command at 1250 mm point at second
cutting feed of 0.1m.” min with current limitation of
509%

N043 G04 D1.0 Dwell 1.0s command

N044 GO01 X0 F10000 1200 —— Positioning command at quick feed of 10m.”min
with current limitation of 200%

N045 M30 Command end




2. SYSTEM

This section describes the features of Motionpack-34 and
each component. By combining with YASKAWA servomotor
with absolute encoder and its controiler 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.

590285

Motionpack-34 CONTROLLER
TYPE CMPC-CM34C
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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 extendable system configuration.

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

not available. It does not contain a sequencer 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) Absolute Value Method
Position detection is possible because of absolute encoder even if the power is off.

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

(2) Torque Control Function

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

(a) If 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 stroke by reducing torque has

enhanced machining accuracy and simplified drive system.

{c) Programmable “soft” positioning and “soft” grasping 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 acceleration and deceleration.

(e) Itis possible to get a signal indicating excessive reaction (current limited). That signal

permits to detect failure of the drive system.



(3) Selectable Positioning Command Unit
Since the unit of positioning command must correspond to detecting pulses, {e.g. 1 mm

command output 1 pulse), in ordinary NC systems, there are limitations to the feeder and

speed reducer mechanisms by position detecting pulses.

£

In Motionpack-34, the unit of positioning command and the 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 1-mm accuracy.

{4) Selectable Coordinate Systems
It is possible to either designate coordinates or to select a coordinate system separately.

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

programs.

(6) Subprograms Facilitating Program Repetitive Operations
Provided are subprograms which define 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 control may be changed by external signals and a kind of adaptable control

is possible.

(7) Range Signal Output
Since programmable range signals are provided, range signal corresponding to the present

position can be moved to upper-digit sequencer immediately after power is turned on.

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

+ Variable speed positioning

» Zone signal output

+ Index detector

+ Clamp free function

« Infinite length operation

+ Extensive M function

+ Program selection code



{3) 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 Control Area for Use as

FMS Control Elements.
Accordingly, flexible and extensive system is provided by total control of Motionpack-34 hy

programmabie controller.



22 Motionpack-34 SYSTEM CONFIGURATION

Fig. 2.1 shows Motionpack-34 drive system for one-axis feeder and positioning servomotors.
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Fig. 2.1 Motionpack-34 System Configuration

Mechanical Driver for Feeding and Positioning

« The renowned YASKAWA AC servomotor with
absolute encoder offers motors of optimum
performance for a wide range of specified appli-

cations.

Servomotor Speed Control Amplifier

+ Wide speed control range by the PWM control
mode.

« Stable feed control and accurate positioning at
speed commands from Motionpack-34 control-
ler

» Controls armature current of the servomotor
587-320

thru input torque commands from Motionpack-

Fig. 2. 3 34 controller.



Fig. 2. 4

ROLLEERY

The “Brain” of the Motion Control System

+ Return to home position is not needed because

of absolute system.

» Up to 500 blocks (100 blocks are extra blocks*

of feeding and positioning commands can be

stored.

* Operated by control signhals from programmable

controller, etc.

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

Editing Operation Programs and Displaying
System States
*Easy program editing process by the LED guide

system.

* Unused during servomotor operation.

+ Convenience in maintenance with the display

of Motionpack-34 system states.

Fig. 2.6 shows block diagram of basic system configuration.
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Fig. 2. 6 Basic System Configuration
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2.3 SYSTEM CONFIGURATION DEVICE LIST

Table 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)

Name Type Supply Source
Motionpack-34 CMPC-CM34C YE
Controller
Motionpack CMPF-PM33FE YE
Programmer

For specifications, refer to par. 3.4, CSs
. Example of recommended type:
IS/O]SI%M.I Power Type: BY242R5 made by Shin Dengen Electric Manufacturing Co., Available
upply Unit Ltd. from YE
Capacity: 24VDC 2.5A
Tane Device RS-232C Interface built-in cs
P For recommended type example, refer to par. 3.5.
Manual Pulse PREH-2EST ,/100-M1 made by Yaskawa Controls Salese Co ., Ltd. YE
Generator
Prepare cables equivalent to recommended ones for installation, CS
Motionpack-34 Recommended cable (without connecter) Available
S; ' g bl 20-pin KQVV-SB 20C x 0.2mm from YE
1gnal L-able 50-pin KQVV-5B 50C x 0.2mm Both conductors are 0.2mm?
For detailed specifications, refer to par. 6.2.1 (6).
Prepare cables equivalent to recommended ones for installation, CS
(Connectors are attached to both Motionpack and Servomotor.)
Motionpack-34 + Recommended cable (without connector) Available
PG Signal Cable KQVV-SB 0P x 0.2mm Twisted shielded, separate specifica- from YE
tions provided for moving portion
For detailed specifications, refer to par. 6.2.1 (6).
Prepare cables equivalent to recommended ones for installation, CS
Moti k. (Connectors are attached to both Motionpack and Servomotor)
Se?vgoré?agal Cable + Recommended cable (without connector) Available
& KQVV-5B 10P x (.2mm? Twisted shielded from YE
For detailed specifications. refer to par. 6. 2.1 (6).
Servopack CACR-SR: i TZ6S! . YE
Servomotor USA: IED- 7 1 82NN (AAshows shaft specifications) YE

YE: Supplied by YASKAWA
CS: Supplied by customer
Available from YE: Available to be supplied by YASKAWA on your order,







3. UNIT SPECIFICATIONS

This section describes performances and functions of the

following units needed for system configuration:

(1)
(2)
(3)
(4)
®)
(6)

Motionpack-34 Controller
Motionpack Programmer
Servopack and Servomotor
1,70 Signal Power Supply Unit
Tape Device

Manual Pulse Generator

Motionpack PROGRAMMER
TYPE CMPF-PM33FE




3.1 Motionpack-34 CONTROLLER TYPE CMPC-CM34C

690-285

Fig. 3.1 Motionpack-34 CONTROLLER
TYPE CMPC-CM34C

Table 3. 2 Attachment

Table 31 Motionpack-34 Controller Specifications

Controlled

, Schematic -
Name Qty ) T'ype
Diagram

MR

. 2
Connector

MR -20F

MR {With MR-20L )
c . 1 Made by

OnnecLor

Honda
Tsushin Co.

MR

. 2
Connector
N

ame To be actached to
Plate of Iset

Connectors

Connector

Axis 1 axis
Torgue 10 - 200% of rated torque
Limiting
Setting 0.001 mm, 0 0001 inch
Max
Command sign + decimal 7 digits
Value
Max 800 kpps at 4-multiplier {36 m.”min for detection unit
Feedrate of 0.001 mm)
Speed Decimal 5 digits
Command
ﬁgé:lm/a[gfce] Linear accel/decel
Feed :
Override Available
Command
Method input from Programmer Keyboard
Program 400 Blocks + 100
Capacity
Work No. 40 Work Nos , each consisting of fixed 10 blocks
Control
Positioning Absolute Incrementzl, both usable
Command
Positioning
by External Available
Signal
lfﬂuoﬂdcetion Edit/JOG/STEP/AUTO HANDLE
go. Of. Input Signal: 40 {24V)
peration Output Signal- 18 {Open Collector!}
Signals
Stored Stroke Available
Limit
Feedhold Available
Automatic
N
Home Return ot used
Position YASKAWA absolute encoder
Detector
Ambient temp: 0 to 55T
Storage temp : -20 to 85°C
Humidity : 25 - 95% RH {Non-condensing)
Vibration - In compliance with JIS C0911 1IB
{Class 3 for 30 min)
Applicabl Installation : Avoid atmospheres of corrosive gas,
Cppdl_c_a ¢ environment large amounts of dust or metallic
enditions filings, and locations with high tem-
perature and humidicy.
If impossible, provide countermeas-
ures in use of control panel to be
mounted
Grounding . Less than class 3

(Grounding resistance 100 Q max.)

Power Supply

Single phase, 100VAC (85-120V) 50,760 Hz, 25V A

Tape 17O

RS&-232C interface, 150 code by connecting tape
device and programmer.

Welght

2.5 kg

J1S. Japanese Industrial Standard



3.2 Motionpack PROGRAMMER TYPE CMPF-PM33FE

Fig. 3.2 Motionpack PROGRAMMER

TYPE CMPF-PM33FE

{Common with Motionpack-33)

Table 3. 3 Motionpack Programmer Specifications

(1) Program writing and edition
(2) Parameter writing and changing
(3) Operation state display

(4) Controller error display

(5) 170 state display

Function (6) Position error.“current position display
{7} Program,parameter display
(8) Commanded position display
(9) Controller communication
(10) Tape 17O

Connection RS232C interface

. Baud rate setting of 1107300, 1200,
with Tape
. by parameter.
Device

Code: ISO

Environmental
Conditions

The same as Motionpack-34 controller
Exception: Operation temperature
0 to 50°C

Power Supply

I0OVAC (85 - 120V), 50,760Hz, 20VA

Weight 2.3kg

Table 3. 4 Attachment

Name Q'ty Schematic Piagram Remarks
. 25m
I Signal Cable | r‘——_“"‘[ YASKAWA
@ dID: q:[I]I] make
, | Power Supply Cable | ’-—ﬂ—j YASKAWA
@ {pr—sc————m make




3.3 Servopack AND SERVOMOTCOR

Rating and specifications combined with motors are as follows :

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

Applicable Capacity kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
Controller Servopack Type CACR- SRO3TZ: | | SROGTZ : | SROOTZ § | SRI2TZ. | | SROTZ © | SRATZ : | SRMTZ " | SREOTZ:
Motor Type USAMED*- 03MSZ | | 06MSZ . | 09MSZT | 12MSZ: | 20MSZP | 0MSZ. | #4MSZ | 60MSZ
Input Power Supply AC 3-phase 2007220V + 10%, - 15%, 50,760 Hz
Applicable temp. 010 +355°C Applicable temp.- Ot + 40°C
Easironmental Conditons oy 08 S s S B0 K
9% or less {non-condensing) {(non-condensing)
Construction Base mount
Weight {Control Device) ke| 80 | 80 [ 1o [ wo [ 15 [ 120 | 1o | 170
Rating Speed rpm | 1000
o Max. Revolutions rpm | 1500
E.% Rated Current Arms 3.0 5.8 7.6 11.7 18.8 26.0 330 45.0
?:;g Rated Torque kgeem 29 58 87.6 117 195 250 428 584
5?4:; Momentary Max. Current  Arms | 7.3 139 16.6 28.0 42.0 56.5 70.0 80.6
< Momentary Max. Torque kgrem 73 144 197.0 286 449 6580 930 1080
Allowable GD? (GD®4] kg-cm? 68 121 183 334 550 850 1315 1315
Control Method Transistor PWM
§ Feedback Absolute encoder (8192 prev)
2 « Overvoltage - Overload + Overcurrent - Overspeed
‘E Protective Function . ?&ni?;&}rlez;eve'n%ggn I;hTSECB- tlgifl:)fectoivgOrler-gafnee1'r:?il<l)cr1tim'1 CPU failure
g * AD error + Absolute error -+ Position error
3]
oy

Condition Display

* Power-on display + Speed command input display

+ Base cut-off display

Speed Control Range

1: 3000

Temp. Fluctuation ¢ to 50°C

+05% or less (at 1000rpm), £ 0.2% or less {at 0.3 rpm)

Eé Load Fluctuation 0 to 100 % £0.03% or less {at 1000rpm), £0.015% or less (at 0.3rpm) % shows the ratio
g% Voltage Fluctuation Rated +10% £0.1% or less {at 1000rpm), £ 0.05% or less (at 0.3rpm) | agamnst the
w E’ rated speed.

quency Characteristics

200 Hz {GD?* =0} 100 Hz (GD® =GD?%)

Speed Control Spec.
a5}
>

2| Rated Reference Valtage DC +6V at 1000rpm
EE Input [mpedance Approx. 30k
S| Circuit Time Constant Approx. 30 us
E‘,‘ Brake Power Supply Output VDC, 0.5A Max. output
S| Servo Alarm C-contact output {100V, 0.5 A)
5| Speed Monitor Output + 4.0V £59%./1000 rpm, Load resistor, 5k or more
Eé Torque Monitar Qutput 3.0V + 10%,7100% Torque. load resistor, 5k or more
Rotor Inertia (GD®/4) kgrem®| 13.5 24.3 3.7 65.8 110 143 240 240
& | Power Rate kW .7's 6.1 13.3 20.3 19.7 33.2 57.0 74.0 138
E Toque Constant kgecm./ A 10.3 10.8 12.3 10.4 10.9 11.8 136 13.5
g Induced Voltage ConstantmV .~ rpm 35.2 36.3 41.9 35.9 373 40.5 46.7 46.7
5“’ Electrical Time Constant ms 4.2 5.4 6.5 10.4 12.9 15.3 16.2 16.2
§ Mechanical Time Constant ms 8.3 59 4.6 69 5.2 4.1 4.0 4.0
Ec Insulation * Resistor DC500V, 10MQ or more * Duelectric strength 1500 VAC for one min.  + Class-F
Weight ke| 100 | 10 | 210 | 20 [ 3o [ w0 | w0 | o

6 kW motor type is USAMKD-i 7
- 22 —



Table 3.6 Combination of Servopack and Servomotor

Series Servopack Type Servomotor Type

CACR-SR 03 TZ 6 SM USAMED-03 MS 1
CACR-SR 06 TZ 6 SM USAMED-06 MS 1
CACR-SR 09 TZ 6 5M USAMED-09 MS 2

M Series CACR-SR 12 TZ 6 SM USAMED-12 M& 2
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-SR 03 TZ 6 SF USAFED-02 FS 1, -03 FS |
CACR-SR 05 TZ 6 SF USAFED-05 FS 1
CACR-SR 09 TZ 6 SF USAFED-09 F5 1

F Series CACR-SR 12 TZ 6 SF USAFED-13 FS 2
CACR-SR 20 TZ 6 SF USAFED-20 FS 2
CACR-SR 30 TZ 6 SF USAFED-30 FS 2
CACR-SR 44 TZ 6 SF USAFED-44 FS 2
CACR-SR 03 TZ 6 S8.Y 41 USASEM-02 AS 2
CACR-SR 03 TZ 6 55 USASEM-03 AS 2

. CACR-SR 05 TZ 6 S5 USASEM-05 AS 2
5 Series

CACR-SR 09 TZ 6 35

USASEM-08 A5 1

CACR-SR 12 TZ 6 55

USASEM-15 AS 1

CACR-S8R 30 TZ 6 55

USASEM-30 AS 1




3.4 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 Table 3.7.

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

system. Current capacity is 2A_axis.

Model :  BY242R5

Maker : Shin Dengen Electric Manufacturing Co., Ltd.
Input : 100VAC, 50.760Hz

Output :  24VDC, 2.5A

For dimensions, see par. 10.6.

Table 3.7 DC Power Supply

Item Specifications
Input Voltage 100/110 VAC*109, 50/60Hz
Rated Voltage 24V
Rated Current* 2 A/axis
Output Stability +10% max
Ripple Noise 300 mV p-p max
Leak Voltage 3.5 mA max
Output 12 msec (min)
Overcurrent Protection Provided
Overvoltage Protection 30 V max

Storage —5 to 60°C
Temperature Range Operating ~90 to 80°C
Humidity 30 to 85% Relative
Insulation Input and Frame .
Voltage0 InEut and Output 1500 VAC for 1 minute
500 VDC, 100 MQ

across Output and Frame

*Rated current changes according to ambient temperature.
Select a DC power supply which provides 2.0 A at 60°C.



3.5 TAPE DEVICE

Programs and parameters can be input and output through tape reader .~ 'punch , if connected,
to RS232C interface.

EXAMPLE

Name: PRO-TYPER High-speed ASR type 1,70 terminal
Model : MODEL 7652
Maker : Citizen Watch KK,

Name : Hand-held Computer
Model :  EPSON HC-40
Maker : EPSON Corporation

Name: Motionpack Data Recoder
Model :  DP-1000
Maker : Hokuetsu Denken Co.



3.6 MANUAL PULSE GENERATOR

Use the manual pulse generator described below or the equivalent :

Table 3. 8 Manual Pulse Generator Spec. List (1)

Type

MGX-10 B

Manufacturer

Sumtack Co.

Output Pulse

Rectangular waveform A/B phase
100 p/rev

Output Signal

Vor=8V

V01_§0.5 V

tr, tf=1.0 8

Output impedance 2k
Output current Max. 20 mA

Output Circuit

+12v
i 2kt +
$1/52
ﬁnm

Output Waveform

T

T

1

L .

b [
) N

Pulse dytu cycle %: 502 +10%
Flutter ATT =59% p-p Max.
Phase difference —?[ST=25% +109%

Input Power Supply
Response Frequency

DC+12 V+10% 100mA
5 kHz Max.

Allowable Revolution

500 rpm Max.

Required Torque

150 to 1000 g*cm

Vibration Resistance

1 G in the direction of X, Y and Z
axes and no failure for two hours

Allowable Load g:;?asle l}{{g
Water-and Qil-proof Water-, oil-prevention
Applicable Temp. Range 0to 50°C

Storage Temp. Range —30 to+70°C
Humidity 20 to 30% RH
Approx. Weight 500 g




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

Type PREH-2 E 5T/100-M 1
Manufacturer Yaskawa Controls Sales Co., Ltd.
Output Pulse Rectangular waveform A/B phase
100 p/rev
Vo 267% V of power supply voltage
Vo205V
Qutput Signal tr, tf<1.0 g« 8

Qutput impedance 2.2 kQ
Output current Max. 20 mA

+12V
22h0
S1/s2

Output Circuit —":J? r__;,om
oL

Tp

!
iz
1
Output Waveform ¢ ¢ s ¢
Pulse duty cycle %: 509, +10%

Dial position stopped with click :
Hatched section {(phase A=phase B=0V)

Phase difference f‘%‘ =25% =109%

Input Power Supply DC=4.5 V to 12.3 V 100mA or less,
Response Frequency 10 kHz Max.
Allowable Revolution 500 rpm Max.
Required Torque 450 to 650 gecm
Vibration Resistance 2 G5 Hz
Allowable Load Ezg?jlt 21 Eg
Water-and Oil-proof dustproof
Applicable Temp. Range 0 to 50°C
Storage Temp. Range —30 to+70°C
Humidity 20 to 80% RH
Approx. Weight 500 g







4. UNIT

This section 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.

5ar-3%

AC Servomotor with Servopack
Absolute Encoder TYPE CACR-SR44 TZ6S



4.1 Motionpack-34 CONTROLLER (CMPC-CM34C)

411 Specifications

Item

Specifications

Remarks

No. of Control Axes

One

Min, Command Unit

Axis system unit is set to the value computed
from the following formula by parameter.
Min. command unit = L x M_/D
M.D: Set by parameter
Setting range: | to 9999999
I.: machine transmitted capacity per pulse.

M: No. of
pulses
D: Distance

Min. Detected Unit

Min. detected unit = machine moving capacity
per pulse

When min. command unit is smaller than min.
detected unit in movement command, the amount
of movement command which does not fill up min.
command unit wiil be located at the nearest mov-
able position to the movement command value.

Command Input Method

Key input by the Motionpack programmer.

Program Capacity

400 blocks: 000 to 399
100 blocks: extra blocks

Automatic Accel,”Decel

Linear accel “decel both in AUTQO system and
JOG system,S-curve accel/decel as extented function.

Input Binary Point

Binary point position in command input can be
set by the parameter.

Absolute ~Incremental
Command

(1) Absclute command

From X 1234.56, the command value is set at
1234.56 of coordinate value.

{2) Incremental command

From Ul2.34, the command value is set at the
position 12.34 away from the present position.

Operation Mode

Motionpack-34 controller has the following five
operation modes:

(1) EDIT mode

Performs program edition and displays each state.
(2) JOG operation mode

JOG feed

(3) STEP operation mode

STEP feed

(4) AUTO operation mode

Program operation, block operation

(5) HANDLE operation mode

Performs operation by handle PG.

{Note) In (2) to (5), states can be displayed by Motionpack-34.

JOG Feed

This is a manual continuous feed of which speed
can be selecied from high,”mid “fow. Each speed
(high~mid, low) is set by the parameter.

STEP Feed

This manual step-by-step feed of which speed
can be selected from high,/mid.”low. Each speed
(high/mid /low) is set by the parameter.

Speed Limit

When speed limit input signal is turned on, feed
speed is set al a value specified by the parameter.

Effective only
in AUTO
operation mode




work No. to every 10 blocks.

(3} Each block is specified
by one of the following
formats:

PROGRAM

e BANGE

WORK
290
291 NO 28

L
390

WORK
NO 39

349

No. Item Specifications Remarks
13 Program Operation (1) This operation is performed in AUTO opera- | "EDIT, JOG or
tion maode. STEP mode
{(2) Program can be started at any required time
by the signals of PGSL0O0 to PGSL 30 and PGS0
to PGS9.
(3) When the mode is switched to an upper-level
mode”, deceleration and program execution are
stopped.
14 Handle Feed Movement by handle PG is performed. Movable
amount per pulse of handle PG can be selected
from x1, x10 or > 100.
15 Feed Hold (1) Interrupts the program during execution by
acceleration stop to obtain feed hold state.
{2) Program will be executed again by start signal.
16 Single-Block Operation (1) When single-block input is ON in AUTO op-
eration mode, block-by-block execution is per- 4’
formed by inputting single starl signal.
(2) When single-block input is ON during pro-
gram operation, the operation is stopped after
executing one block.
17 Stored Stroke Limit (1) Sets a desired movable range by the parameter.
(2) Does not start moving by movement command
out of specified range to generate MP alarm.
18 Program Reference The following are provided as program references.
G : Preparation function
M: Auxiliary function
X : Absolute position reference
U: Incremental position reference
F: Speed reference
I : Torque reference
D: Dwell time
T : Coordinate system seiect
L. : Number of subprogram repetitions
P : Subprogram start block No.
19 Command Range Command range for each reference is shown below:
G: 01,04, 05, 06, 07, 27, 34, 52, b3, 67, 68, 69
M: 30, 51, 52, 53, 54, 55, 56
X*: —9599999% to + 9999999
U™: -9999995 to + 9959999
F*: 1 to 60000
I[: 10 to 250 (%)
D: 0.0! to 600.00(s) . Ignored
T: 0to?9 decimal
L: 1to9 oint
P: 0 to 499 point.
20 Program (1) Program is stored in BLOCK  PROGAAM “"End of block
400 blocks of block Nos. 000 000 ggy .. BLOCK PROGRAM
to 399. oe1 WORK 400
NO 00
(2) Anyof work Nos. 00 to : EXTRA
39 is selected by program Towo [ BLOCKS 1
start signal to allocate each o ok
N

PROGRAM
RANGE
A

499

Extra blocks can
not be program
selected, however
can be used as
program area by
jump.




411 Specifications (Cont’d)

No. ftem Specifications Remarks
20 Program GO1X Foeoeens | T *
(Cont'd) or G053, G06, GO7,
G227, G4
Go4D---- *
or G04 *
GH2X-e- Teeenee *
G53T--- *
GB] X oo | LI *
or G68L-P-- *
G67P- *
GE9pP.----- *
or GGI *
M ...... *
{4) By connecting tape device with Motionpack
programmer, the program can be input, output
or checked by the tape.

21 Coordinate System (1) There are ten systems from 0 to 9. Any
coordinate can be selected for the program.
(However, coordinate system 0 is a machine
coordinate system; it cannot be selected.}

{2) As for coordinate systems 8 and 9, offset
capacity can be altered by external signal; They
are regarded as tool compensation functions.

22 Positioning For positioning, the following special positionings
other than GOl for normal use are available:
(1) External positioning for sctting coordinate
system --oo-- G334
(2) Signal skip positioning used for applicable
control - G05, GO06. GO7.

Use them according to application to ecnable
further high-technic operation.

23 Auxiliary Function (1) Contains six external decode output signals

(M Function} of "M20" indicating the end of program and
“M517 to “M56" used by machine-side sequencer.
(2) Decode output of “M51" to “M56” is reset
Lo start executing the next block when M-FIN
input signal 1s ON.

24 Torque Limit (1) By specifying “[---+- " in feed reference pro-
grammable feed torque limit (current limit) is
given.

(2) The specified range will be 10 to 250 % of
rated torque.

25 Standard Function For standard functions, the following arc avail-

(G Function)

able :

GO0l: Positioning

G04: Dwell

G 05: Signal skip positioning

G06: Signal skip positioning

G 07: Signal skip positioning

G 27: Home position check

(G 34: External positioning

G 52: Coordinate system select

G 53: Coordinate system change

G 67: Desired position arrival check

G 68: Repetitive specified subprogram call
end position specified subprogram call

G69: Jump




No. Item Specifications Remarks
26 Extended Function For extended functions, the following are avail- Functions with
able: the same G No.
G06: Variable speed positioning and with dlf'
G 07: Passing signal output ferent functions
G05: Angle computing function are selected by
G06: Angle computing function the parameter.
G07: Angle computing function
G 05: S-curve accel/decel positioning™
G 06: S-curve accel/dece] positioning*
G 07: S.curve accel/decel positioning*
G05: Clamp free function
G06: Clamp free function
GO07: Clamp free function
G 34: Infinitive length action
G 67: G67 jump prohibit function
M: Extended M function
: Signal extended function during
activating
Program selection encode
External data setting function!
External offset function'
External zone signal output’
27 Range Signal Output After power is on and SV-RDY is ready, range
signal is output in the range set by the parameter
(Pr 30 to Pr 35), which has nothing to do with
contents of programs. For range signals., “home
position return complete signal (ZPM )" and
“home position nearby” signal “ZNP" are used. This
function works only for absclute value method.
28 PG Disconnection Detection When PG output is of line driver type, either A-,
B- or C- phase with disconnection may be de-
tected to prevent runaway with the alarm.
29 ABS-PG Automatic Home Automatic home position setup is executed when the

Position Setup System

push torque has reached the torque limit value after the
unit arrives at the stopper position.

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



41.2 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 them, and delivers speed and torque references to

Servopack, to perform motion control.

(1} Circuitry of CM34C
Fig. 41 shows a block diagram of CM34C. All input output signals are isolated

photoelectrically to assure performance under adverse operating conditions.

=K
XD j = F TRANS-

R TXD
FROM P ——=({TO PM
{FRO M)R_ RECEIVER MITTER ™o { )

XD
1M cLock
CPU 12MP2

EXTERNAL
POSITIONING SIGNAL _],
ORIGIN LS SIGNAL !!_{ PROCE- : PROM

~

SSING  p
2 iaten | KCT)  Ram !
* KR PULSE
DISTRIBUTING | SIGNAL ATTERY
ENCODER QUTPUT CIRCUIT -l
SIGNAL
¥-K ]
PHASES A,B,AND iy
ORIGIN PULSE
SMC @ POWER FAILURE
HANDLE PG ¥ DETECTION CIRCUIT
SIGNAL
! 1 B i SPEED REFERENCE
! ‘—}4(:— (® TORQUE REFERENCE
1 = S TORQUE REFERENCE
TO Servopack
INPUT 7] }=|{ PWM LOW PASS ervepac
SIGNAL — MODULATION FILTER
CIRCUIT
SWITCHING BUS | |
INFUT BUFFER [ [
[ [ .
INPUT  — .
oS A I | S A \ \ N
AL
| ' ¥ [T
BUS

BUFFER ouUTRUT OuTPUT
LATCH DRIVER
Lo INPUT/OUTRPUT
24 vbe CIRCUIT 5V ov
{ i |
AC 5V
100 v
50/60Hz LNE POWER UNIT ov| PG POWER SUPPLY
G FILTER

Fig. 4.1 Functional Block of Motionpack-34 Controller



{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 (.75} 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 automatic acceleration deceleration curve and date of the
curve are entered in a deviation counter. The dividing ratio of parameters Prb0 and
Pr51 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 analog voltage. VR shown at the
output expresses a function of software. Prd2 sets number of lag pulses at rated output
of X6V.

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
excessive deviation or inposition.

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

generated internally.

Motionpack-34

CONTROLLER
AUTOMATIC
ACCEL/DECEL IN-POSITION
Pra0 Pra5
l__. SYNCHRONIZED
[__ P50
P60 LOW
Pi5? E?EJ%?ER ]| PwM™ PASS : Servopack
FILTER SPEED P
}2.5ms REFERENGE ( >
REFERENCE
COUNTER s Pr42 T
1
PULSE LAG '
ALLOWABLE AT 8V QUTPUT !
DEVIATION Prd4 :
MULTIPLICATION @
FACTOR CIRCUIT
P53 f— CTOR C
HOME POSITION
MULTIPLYER RETURN
200 % Jogs
CIRCUIT STEP
= TORQUE
10} —{ MULTIPLYER | o PwM | 5o REFERENCE
250%MAX CIRCUIT AUTO PASS
] MULTIPLYER iPUT”NG
Pr7s CIRCUIT HOME PGSITION
RETURN

Fig. 4. 2 Control Block of Motionpack-34 Controller



4.1.2 QOperation of Controller Type CMPC-CM34C {Cont'd)

(b)) Torgue reference voltage
Torque reference voltage is positive or negative, depending on the direction. The
torque reference is set automatically at 2009 during JOG & STEP. It is the value of
“I” programmed during automatic operation. Actually the value multiplied by a torque
ratio (Pr53,7100) is output as the torque reference. When AC servo drive is applied, set
it at Prb3 = 100.

Torque refrence data undergoes pulsewidth modulation (PWM) and low pass filter
before becoming analog signals of 0 to =10V. 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 except during interrupt described below. 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 & 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 Function
Converts parameters,
INITIAL Initializes internal data.
Presets counters
Reads signal.
CLOCK .
Outputs signal.
TIMER Times transmission and sequence.
Checks for changes of external signals
SCAN ; .
and, if a change is detected, generates
ouT :
interrupt.
- Reads SMC error register and outputs
SERVO | pwM result,
DRIVE Pulse distribution for movement.
COMMUN | Used to transmit CM and PM.
ABS Forms ABS data




POWER ON

INITIAL

ZAL
— ABS END
ON

1 2B6ms INTERRUPT END

HIGH

F

DRIVE END

2.5ms INTERRUPT 6 25ms
LEVEL

TIMER SCANQUT END

10ms INTERRUPT

'

END

LOW TRANSMISSION COMMUN END
COMPLETION

INTERRUPT

SEQUEN

Fig. 4. 3 Software Flow

(c) Absoiute value method position data process

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

Servopack
I SERIAL DATA _“F"— SEN
ABSOLUTE . :
ENCODER PA 5
P o—| DIVIDING PAD
PG CIRCUIT PEO
PCC

Fig. 4. 4 Absolute Encoder Qutput

Absolute value data is first output from PAQO as serial data by inputting SEN signal

{L—H). Next, the data is output as “initial incremental pulse” PAO and PBO (90 phase
difference 2-phase pulse). (See Fig. 4.5.)

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



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

SEN
SIGNAL
PAO L UNDEFINED ] T l A
PBO “TUNGEFINED [ [
———— SERIAL NCRMAL
DATA INCREMENTAL PULSE
INITIAL
INCREMENTAL
PULSE
ABSOLUTE VALUE DATA

Fig. 4.5 Absolute Value Data Output

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).

- Initial incremental pulse : Qututs pulse at the same speed as that of rotation with
2747 rpm from motor shaft original position to the pres-
ent motor shaft position.

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

Table 4.2 shows the specifications of serial data.

Table 4. 2 Seriai Data Specifications

Data transmission method A synchronous (ASYNC)

Baud rate 9600 Baud

Start bt 1 bit

Stop bit 1 bit

Parity Even numbers

Character code ASCIL 7 bits

Data format 8 characters [.P)A i+ =)
{0 to 9) x 5digit (CR)

oy g
P OR ", A

“cR
ea LI T LT LT LT LT T T

00001613

L 0001610
AR DATA EVEN
PARITY

Fig. 4. 6 Serial Data



(I Serial data feed 8 bytes (8 characters ).

The format is | P+ X X X X XCR I.( * means a number of 0 to 9, CR means

carriage return code.)

@ Above-mentioned value shows revolutions to the reference point set at set-up time.

@ Zero rotation will be either | P + 00000 (CR) |or [P_— 00000 (CR) |

@ Even when revolution data are zero 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‘PzMXR-%—Poi.

M (revolutions): Serial data value
Po (pulse): Number of initial incremental pulses

R {pulse/ rev): Number of output pulses per one revolution of the motoer,
defined in Pr76.

41.3 Controller CM34C Parameter Setting

Motionpack-34 controller adjusts control specifications to a mating machine by setting
parameters shown in Table 4.3. Accordingly, the parameter must be established at the stage
of designing the Motionpack-34 system ; set it correctly to the controller upon starting

operation.



Table 4.3 Motionpack-34 Parameter List
Parag;:tel" Name Range Unit Remarks
1 JOG low speed 0 to 60000
2 JOG medium speed 0 to 60000 Speed unit
3 JOG high speed 0 to 66000
4 STEP speed 0 to 60000 Speed unit
5 STEP distance, moved short 0 to 9999599 Min. reference
[ STEP distance, moved medium 0 to 999939 L
7 STEP distance, moved long 0 to 999599 unit
8 JOG/STEP torque limit 0 to 250 %
9 Not used
10 Creep speed 0 to 60000 Speed unit
11 to 19 Not used
20 One time modification capacity of axis system § { to 255
21 Max. madification capcity of axis system 8 0 to 9999999 Min. reference
22 One time modification capacity of axis system 9 0 to 255 unit
23 Max. modification capacity of axis system 9 1 to 9999999
24 to 29 Not used
30 Range ! definition —8999599 to +9988999
31 Range 1 definition — 49998999 (o < 9995999
32 Range 2 definition —0955999 to +9699999 | Min. reference
33 Range 2 definition —9999999 to +9999999 | unit
34 Range 3 definition —5999999 to -+9999999
35 Range 3 definition —5999999 1o +9999999
36 to 39 Not used
40 Max. speed 0 to 60000 Speed unit
41 Acceleration 50 to 60000 ms
42 Position loop gain 200 to 30000 No. of pulses
43 Extended function designation
44 Serve error deviation 60000 Max. No., of pulses
15 In-pasition range 110 255 Ne. of pulses
46 G27 allowable deviation 0 to 595599 No. of pulses
47 Extended function selection
48 to 49 Not uged
50 Pulse ratio (M) 3999999 Max. No. of pulses
51 Pulse ratic (D) 3999999 Max. Min. reference unit
52 Decimal point position Dtod No. of digits
53 Thrust ratio 10 to 250 %
54 Axis No. designation Uto 9
55 Not used
56 Accel time 60 to 1000 ms
57 S-curve accel/decel time 30 to 500 ms
58 to 59 Not used
a0 — Direction stored stroke limit — 9955999 to +9999999 | Min. reference unit
6l +Direction stored stroke limit —5899999 to +9999999 | Min. reference unit
62 to 69 Not used
70 Reference point coordinate system .
71 Qffset of TO coordinate —9999999 to +99999%9 | No. of pulses
72 Waiting position (at rapid traverse) —9999999 to +9998399 | Min. reference unit “
73 Rapid return speed 0 to 60000 Speed unit
74 Home position setting speed 0 to 60000 Speed unit .
75 Push torque 10 to 200 %
76 No. of encoder pulses Pulse/rev *1
77 Allowable deviation 1 to 255 No. of pulses 1
78 Encoder allowable deviation 0 to-+9999999 Min reference unit *]
79 Pushing time 0 1o 3000 10 ms
80 Home position setup command 0,1
81 Reference point coordinate —9999999 to +9999539 | Min. reference unit
82 ABS-PG alarm reset command
83 to 96 Not uged
97 Baud rate 110, 300, 1200, 2400 bps
98 to 110 Not used
111 to 148 Zoune definition setting —9999955 to +9599999 | Min. reference unit
149 to 200 Not used
201 to 296 External setting data

* 1: The name and contents in absolute value method differ from those of incremental method.



4131 Parameters related to machinery

(1) Position command unit determination {Pr50, Pr51)

Selection of driving system and position detector determines position detection unit (dis-
tance per pulse). Relations between position command unit and position detection unit can
be set as required by paramater Nos. Pr50 or Pr5l. Specified range contains 1 to 3999899

Pr5i
Prbl

Moving capacity depends on position detection unit; “rounding error” may occur when

However, it must be with %< <50,

command value is changed to detection value.

Pr30 _  No.of pulses (pulse) e

Pr51 = Position command value
(Position command unit)

Motionpack-34 reads-in PG pulse via Servopack.

Servopack 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?2 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 600
kpps (x4) ; dividing ratio to be set must meet these conditions :

Motor max.rev.(rpm)
60

(Example 1) Determine Pr50 and Pr51 in positioning device as shown in Fig. 4.7.

P (p/rev) X 4 X = 600 kpps

Ball screw pitch : 6 mm.“rev

Reduction ratio ; -}—1( = %PG dividing ratio : 5000 p./rev
5
PG dividing ratio : 5000 p/rev

Position reference unit : 11000 mrm

Prb) = 5000 X 4 = 20000 (pulse)

_ Ball screw pitch {mm, rev) _ 6 (mm rev) _ 5
Prol = Position refrence unit X Reduction ratio (R) - 0001 X L = 6000 X
' 5
grg(l) 20000 - = % | Pr50 = 14, Pr5l = 3|
L6000 % o



4.1.31 Parameters related to machinery (Cont’d)

REDUCTION _1
8192p/rev RATID 7
PG | MOTOR 5 s
-
7
BALL
SCREW
PITCH
&mm/rev
— - — -
r--- 1 L- —’
'
I |
[} ————
]
L 4‘ ' 1
DIVIDER
Servnpack Mohonpuck 34
Fig. 4.7
NOTE

Select the number of detector pulses to result in Pr50 2 Pr5l. In case of Pr50 < Pr51,
command unit accuracy can not he computed because of the rough min. detection unit.

{Seiting at reverse rotation connection
As described in par.5.2.5.2 “Motor Rotating Direction”, when the motor is used for reverse
rotation connection, set Pr50 at negative.
Pr50 = & number of pulses
Also, in that case, Servopack DIR signal must be turned to L. Refer to par.h.2.5.2 description
for designing.

(2) Speed reference unit determination {(Pr52)

Pr52 is a parameter determining at which digit of position command value expressed in
position command unit the decimal point should be located. In Motionpack-34, the distance
unit of this decimal point position is speed unit per minute.

{(Example 1)

Position command unit = 1gm, Pr52 = 3 ;

Eom
3-DIGIT

Therefore, command speed unit is mm_~min.
(Example 2)

Position command unit = Igm, Pr52 = 4 ;

X(U)LEE i-0% 133
em- Lim
4-DIGIT

Therefore, speed command unit is ¢m.~ min.



(Example 3)

Position command unit = 10gm, Pr52 = 2 ;

2-DIGIT

Therefore, speed reference unit is mm,” min.
The values of Pr52 vary from 0 to 5 and are located by digit, i. e. :

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

As shown in (Example 1), when position command value is 1gm and Prb2 = 3, speed reference

unit is mm.” min ; if a program | GO01 X5000.000 F10000 1200 ‘ is executed, movement speed

will be :
F = 10000mm, min
= 10m, min,

{3) Thrust determination {Pr53)

This parameter is for setting the ratio of the programmed motor shaft torque (taken as 1009)

to the rated torque limit of Servopack and servomotor.

_ Programmed 100% motor shaft torque
Pr53 =
Motor rated torque

Motor rated current
Servopack 10094 limited current

= (Rated thrust,”Servo rating) X 100(%)

X 100(%)

(Example)

Programmed 100% motor shaft torque = 60kg * ¢cm
Servomotor : USAMED-06MS2, rated for 58.0kg * cm.~'5.8A
Servopack : CACR-SRO6TZ6, with 5.8A (1009 limited current)

_ 60kg-+cm 5.8A
Pro3 = Sgigvem < 5.3A

= 103(%)

X 100(%)

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.

When CACR-SR

designation of movement command torque command is not necessary, set Pr53 to 100,



41.3.1 Parameters related to machinery (Cont'd)

(4) Stored stroke limit (Pré0, Pr6i)

This parameter is for setting 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

coordinate values indicate positions on the T0 coordinate system.

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 (MP alarm) state. In the JOG
mode, the slide decelerates and stops at the stored stroke limit. If further jogging is started
beyond the limit, the control enters a stored limit error (MP alarm) state.

When stored stroke limit function is not needed, set Pr60 = Pr6l = (.
Where no using angular index function (option), do not set “Pr60 = Pr6l # (7 to prevent

any error of A0 display.

41.3.2 Servo-related parameters

(1) Acceleration determination (Pr40, Prd1)

Pr40 specifies a speed and Pr41 specifies the time in which this speed is to be reached. Set the
maximum speed that can be programmed by parameter Pr40. Acceleration deceleration
time should be larger than that of machine including servo-drive. Acceleration,”deceleration
time can be calculated referring to par. 11.1 {6) “Setting acceleration deceleration time.”
When torque is limited by feed command [, acceleration.”deceleration command becomes

slower according to limited torque.

Prag PULSE
DISTRIBUTION
) . Pr40
Acceleration = — deceleration = Pral ACCELERATION DECELERATION
- |
Praa Pr41
Fig. 4. 8

Pr40 is set in speed command units, and its setting range is 1 to 60000 without a sign. Pr41
is set in msec, and its setting range is 50 to 60000 (I minute). The 1 msec digit of Prd] is

ineffective.



{(Example)
With a drilling machine

[f 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
Pré0=10.000
Prd1=300
1/ MIN PULSE DISTRIBUTION
10
e AC SERVOMOTOR
t
300 300
—_— MS
Fig. 4.

(2) Position loop gain (Pr42)

This parameter determines the AC Servomotor response accuracy for pulse distribution. The

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

Pr42
{ PULSE DISTRIBUTION

Pra()
?’ AC SERVOMOTOR

{

F

Pr41 Prai
MG —e=

X REFERENCE
' F’OS\TION\
x
AC SERVOMCTOR
Praz POSITICN
Pra1 Pra1
(Fal —— TIME
Fig. 4. 10

Fig. 4.10 shows time-speed curve., The hashed area shows Pr42 setting which is follow-up
deviation (distance). It indicates the motor delay for reference positions at the constant speed

motion 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 at a Servopack

command input voltage of 6V.)



41.3.2 Servo-related parameters

Pr42 = PPS at rated speed X —1—_1
kp sec

“kp" means position loop gain and is determined by type of AC servemotor.

The loop gain of ordinary machine tools range between approximately 40 sec™ for rigid

machines and 20 sec™! for flexible 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 3057 :

5000 p~ rev X 4 X 1000 rpm v 1

60s 305!
11111 pulse — 11000 pulse

Pr42 =

Pr42 is set in number of pulses, and it's setting range is 200 to 30000 without a sign. The
relation hetween Prd2 and the number of error pulses is as follows :

Pr5l
Pr50

(d0 is the value at rated rotation.)

Prd2 x

=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 Pr42 actually, substitute the value of the
actual motor for the value of kp and calculate Pr42. Then, readjust Pr42 by measuring ervor
pulse during trial when the motor is actually operated. For adjustment, refer to sect. 7
“INSTALLATION AND TEST RUN ADJUSTMENT.”

(3) Servo error (Pr44)
It is to detect defects of the servo mechanism. Set an error pulse count within a normal
range when the servo mechanism works properly. Normally set the parameter Pr42

determining the loop gain about twice the value. If error (480) exceeds Pr44, the

Motionpack gives an alarm of excessive error (48, Juf ).



(4) In-position range (Pr45)

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

for ordinary machine tools.
(5) Allowable error amount by G27 (Pr46)

This parameter designates the range to looking for home position pulse with a home position (
check command (G27)*.
The unit is pulse count and 1 to 999999 can be designated.

HOME POSITION H
PULSE

TN

Prag | Prag

1
Pr77pPe7?

Fig. 4. 11

Select Prd6 to be greater than Prd5 and smaller than the pulse count of half rotation of the
motor shaft. If Prd6 is set at 0, the home paosition pulse coordinate is not checked during

execution of the G27 command.

NOTE

For information of parameters 56 and 57 for S-curve accel / decel positioning, refer to par.
11.1.



41.3.3 Operation parameters

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

These parameters determine the JOG feedrate. The input signals JLF 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 0 to 60000.

{(Example)
Make Pr3 = 10000 to set JOG high speed = 10m,”min when the unit of speed command is
mim,/ min.

Table 4. 4 JOG Parameter

Speed Parameter JLF IMF
Low Pri ON OFF
Medium Pr2 OFF ON
High Pr3 ON ON

(2) STEP feedrate (Prd)

This parameter determines the STEP 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, Pr6, Pr7)

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

the range of unit feed is 1 to 9999999 unsigned.
(Example)
If STEP is executed with Pr5 = 10 when the unit of position command is 0.001 mm, the

distance of feed is 0.001lmm % 10 =0.0lmm.

Table 4. 5 STEP Parameter

Parameter JLF IMF
Short Pr5 ON OFF
Medium Pré OFF ON
Long Pr7 ON ON




(4) JOG./STEP torque limit (Pr8)

This parameter determines torque limit value at JOG and STEP (JLF = ON, JLM = OFF).
In the range of 0 to 250 %, the setting is available using the unit of % per rated torque. When

0 2 1s set in Prg, torque reference of 200 % is automatically output.
{5) Creep Speed (Pri0)

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, if it is smaller than
Prl10, remains unchanged.

e

Pr1 is given in the unit of speed command and the value is 0 to 60000.

41.3.4 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 — INCS.

The value is 1 to 255 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 + INC8
or— INC8. A correction signal exceeding this maximum value will not be accepted. The

value is T to 9999999 without a sign in the minimum command unit, Set 0 for it when not used.

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

This parameter determines the amount of correction made at a time with +INC 9 or —INC9.

The value is 1 to 255 in the minimum command unit. Set 0 for it when not used.
{4) Sth coordinate correction amount {Pr23)

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,

NOTE

1. The amount of correction made at one time is converted to a pulse count. If the ratio
of the minimum command unit to the puise count is not an integer in the drive system,
take the pulse count into consideration to set the parameter. {Rounding is made in
conversion from the amount of correction to pulse count.}

2. Offset is correctable during feed hold and after the end of automatic operation.



41.3.5 Home position related parameter
(1) Home position coordinate method (Pr70}

Pr70 is a parameter which deflines the setting method for home position coordinate and is

composed of a 6-digit numerical value.

P7O=A B C D E F

T Setup method
F =0t02; Setup in use of incremental encoder
=3: Use of absolute encoder
=4 Automatic home position setup

Return-to-hor 2 position direction
E=0: Minus
E=1: Plus

Moving direction specified at return-to-home
position start
Always set 0 in use of absolute encoder.

Home position LS

C=0: LS for return-to-home position not provided
C = 1to3: How to install the LS
C=4: Limit-point pushing method
Checking home position related signals
B=0(=4)
Check neither home position pulse nor home position LS.
B=1(=5)
Check home position pulse but not home position LS,
B=2(=6)

Check both home position pulse and home position LS.
When B is shown as a number in { ), PG signal cable
disconnection check is effective.

Presence of holding position
A=1
No holding position. In G27 command, T0 coordinate
home position is commanded.
A=1
Holding position exists. In G27, holding position { The
position defined by Pr72} is commanded.



Motionpack-34 controls absolute encoder at “Pr70F = 3 or 4” and “ABS ID” = 1 of Servopack

input signal. For the absolute encoder home position setup procedure, refer to Par, 11.2.
{2) TO cocrdinate offset (Pr71)

By setting up at installation of absolute encoder machine, data of encoder revolutions (output

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

However, rotation angle data, (which are output by initial incremental pulse when the
power is on) are determined by installation of motor and machine shaft. By 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 encoder and machine shaft.

Pr71 means the distance from T0 coordinate system home position to absolute encoder

home position. The numerical value is — 9999999 to + 9999999 in pulse unit.

At set-up, Pr7l may be set at following temporary values :
» At set-up of coordinate home position
Set Pr71 at 0, display absolute value encoder output data in A0 display and determine the
coordinate offset.
» Set-up of Motionpack position counter
At set-up, set Pr7l at 9999999 once and turn the contreller power off and then on again, and

the counter can be reset.

J MACHINE HOME POSITION
TO COORDINATE

51
l ( SET HOME POSITION
" OFFSET AFTER SET-UP
ROTATION W W;I/T |
ANGLE =~ ~— @~ —#=: ¢~ o= T e —
ENCODER |DATA ‘ | |

REVOLUTION —0
DATA, — - *| ——————— —
—o i |
o—ol | SET REVOLUTION DATA AT 0O BY

SET-UP OF ENCODER

Fig. 4. 12



41.3.5 Home position related parameters (Cont'd)
(3) Holding position (Pr72)

Holding 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 to the holding position, which can be accomplished without any relation to the content
of the program being executed. At this time, the speed can be defined by Pr73. Holding
position is set on T0 coordinate. The numerical value ranges from — 9999999 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 to 60000 in speed reference unit.
(5} No. of encoder pulses (Pr76)

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

by the absolute encoder.

The present position P is computed as follows,

P=MXR+ P,

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

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

Here, Pr76 sets the number of output pulses per one rotation of the motor. The absoclute
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 5000 pulses, rev.)

Motionpack always reads-in pulses multiplied by 4. Set Pr76 as follows :
Pr76 = 8192 (P./rev) X (Servopack divided ratio) X 4
= {No. of pulses after divided in Servopack) X 4
Number of pulses of Servopack at dividing setting and after dividing are as shown in
Table 4.33 on page 140.



{8) Allowable deviation capacity {Pr77)

When home position pulse coordinate is checked by G27 command, allowable error range is
defined. When G27 command is executed ; if home position coordinate is located within
+Pr77, it is normal. However, if 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. Simultaneously, change of positions is being read-in when the power supply is cut off.
Motionpack-34 checks the allocation of the positions at turning 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 absolute encoder position detection can be detected.

As a result, if the allocation is over Pr78, the alarm occurs. The numerical values of Pr78
are © to 9999999 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) Precautions

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 Absolute Value Incremental
No. Method Method
70 Home position coordinate setting Return to home position method
method
71 T0 coordinate offset Home position coordinate
72 Holding position Holding position
(at quick-return) {at return to home)
73 Quick-return speed Return to home speed
74 Home position setting speed * Return to home creep speed
75 Push torque* Return to home torque speed
76 No. of encoder pulses Coasting allowance
77 Allowable deviation capacity Allowable deviation capacity
78 Encoder allowable error capacity Pushing time
79 Pushing time*
80 Home position setup command*
- . Not used
81 Reference point coordinate*
32 ABS - PG alarm reset command*

* For more information, see par. 11.2.



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 sets of parameters, (Pr30 & Pr3l), (Pr32 & Pr33) and (Pr34 & 35) define zone 1 to zone 3,

respectively.

However, in this case, the {ollowing relations must be kept :
Pr30 < Pr31, Pr32 < Pr33, Pr34 < Pr3)
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 speed 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 output eccurs.

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 Pr34 = Pr35 and zone 3 is not

defined so as to prevent malfunction by disconnection, etc.

Item Zone 1 Zone 2 Zone 3 Non-defined
Zone
ZPM State ON OFF ON OFF
ZNP State OFF ON ON OFF
Zone Prig, Pr3l Pr32, Pr33 Pr34, Pr3s No parameter
Definition Pr30 < Pr3l Pr32 < Pri3 Pr34<Pr35
ZONE 1! ZONEZ! | ZONE3

| ] i

1 1 |—1 |

| | | | | §

| 1 | 1 |
1

o oN | oFF | oN

NP OFF | on CON |
| i I oo I
Pr3c P31 P32 P33 Pr34 Pr3s

Fig. 4. 13

NOTE

For zene signal definition parameters (Pr111 to Pr148), refer to Pars. 11.5 and 11.6.



41.3.7 Extended function selection designation parameter (Pr43,”Pr47)

Extended function is selected by Prd3.Pr47 setting value, which differs depending on the
extended function. (See Table 4.7.)

Tablte 4.7
Extended Function Pr 43 Pr 47
Variable speed positioning 20000
Passing signal output 4000
Angular index 2000000, Pr60=Pr61+0
Clamp free 100, 200, 300, 408, 500, 604, 700
S-letter accel/decel positioning 1000
No-limit length 1000000
G 67 jump prohibit Not necessary
Signal extension during operation 20000
Auxiliary 1to 99
Encode of program select signal 40000
External data setting 38 EcNh(;cC}?seuCrlSum)
40 (No parity check
External offset 50 EPariI:y c}i/eck) !
Extended zone signal output {A) 100000
Extended zone signal output {B) 200000

41.3.8 Tape read-in and input related parameters
(1) Shaft No. specified (Pro4)

Pr54 can be specified at 0 to 9. 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 to detect a wrong tape. However, when Prb4 is set at 0 ; the program is cutput on the

tape at tape outputting but Motionpack-34 with Prb4 = 0 set will read-in the tape without

reference.

(2) Tape device baud rate setting (Pro7)

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 to tape 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



41.4 Functions of Motionpack-34 Controller

4141 Operation mode

Motionpack-34 has the following five operation modes.

EDIT mode

JOG operation mode
STEP operation mode
HANDL operation mode
AUTO operation mode

@®eeo

The Motionpack system is selectively 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.

I EDIT mode
@ JOG operation mode, STEP operation mode, HANDLE operation mode
@ AUTO operation mode
H
E S A A
D J TN U
B Il O E DT
Motionpack ! TePLO
. | '
CNGB.11 JEDIT 1 . N :
12lpLays L L)
3ldoG; ,
INPUT — ‘ :
CIRCUIT 27 STER, P
-28lsBk ‘
47 SBK
487 024V
49
Fig. 4. 14

No two modes can be set simultaneously. When the modes are switched over during
operation, the earlier mode remains effective until the operation ends, or the motion is

decelerated and stopped.

The selection conditions of each of the five modes are given below. (The EDIT, PLAY,
JOG and STEP signals are operation level signals.)



Table 4.8 Operation Modes Selection Conditions

Moda Signal | EDIT | PLAY| JOG | STEP | SBK
EDIT ON - - - -
110G ON | OFF -
STEP OFF | ON -
HANDLE ON ON -
Block OFF | ON
. ON
operation
AUTO b OFF | OFF ¢
rogram OFF
operation
Note: “-" means invalid {regardless of ON

or OFF) condition.

(1) EDIT mode e

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 mode, MP ready signal (connector CN1-®)} is OFF, but servo clamp control

continues.

(2) JOG operation mode

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

direction,
Morio-npcrck !
+ 1S _ FORWARD
r
_us _._:lEVEHSE
INPUT . HIGH MIDDLE LOW
CIRCUIT F ! '

Fig. 4. 15

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

Torque limiter is activated for JOG [ow feedrate. For torque limit setting, use Pr8 in
units of 9. Pr8= Torque limit value (10 to 250%) when Pr§=0, torque limit is disregarded.

At torque limit, accel decel time is in proportion to torque limit, and accel “decel is



41.41 Operation mode (Cont'd)

decreased. {Accel,”decel time is extended.) The torque limit must be less than the rated

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

Table 4. 9
Feedrate | JLF | JMF Operation
Stop OFF | OFF | No motion
Low ON OFF | Feedrate set by parameter Prl
Middle OFF ON | Feedrate set by parameter Pr2
High ON ON | Feedrate set by parameter Prd

The relationship between program operations and JOG operations is as follows. When a
JOG mode is selected during a program operation, the motion stops after deceleration, and the

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

(D 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 are turned off.

« In-operation (5TL)

« M decodes (M531-M56}

+ External positioning alarm (EPAL)

»  External positioning completion (G34)

«  Automatic operation completion (M30)

@ The following output signals maintain their state.

+  Motionpack ready (RDY)

«  Battery alarm (ALM2)

JOG 4,
MOTOR x
1

'
STL _'——I—

Fig. 4. 16

(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 (+]S) signal is switched from OFF to ON, the machine slide
moves in the plus (+) direction, through the distance set by the parameter which corresponds

to the combination of the two JOG feedrate select signals {(JLF and JMF).



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

ON

+JS

!
|
) Oistance moved s I

+ Dwrection
]

set by parameter
moton II %

Fig. 4. 17
Table 4. 10
Signal
IFeed JLF | IMF Operation
Distanc
Stop OFF | OFF | No motion
Shart ON OFF | Distance moved set by parameter Pr5

Medium OFF ON | Distance moved set by parameter Pré

Long ON ON | Distance moved set by parameter Pr?
E_orque ON | OFF | Set in parameter Pr8 (%)
mit

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

as with the JOG operation mode.
{4) HANDLE operation mode
In the HANDLE operation mode, operation proceeds according to the pulse input generated

from manual pulse generator. Multiplication factor of feed distance can be selected from
1, x10, X100 by combining JLF and JMF signals.

Tabie 4. 11
Signal .
Multiphicanon JLF | JMF Moticn
Factor
Stop OFF | OFF | No motion
x 1 ON OFF Move amount per pulse
Command unit x 1
< 10 OFF ON Move amount per pulse
Command unit = 10
Move amount per pulse
x 100 N !
© ON Command unit x 100

Maximum speed during HANDLE operation is controlled by parameter Pr4. If the manual
pulse generator is rotated rapidly or multiplication factor X 10, or X100 is selected, when
maximum speed set by Pr4 is lower than that set by manual pulse generator, feed may be

continued after pulse generator is stopped.

Maximum accel “decel speed in the HANDLE operation mode is half the value (two

times the accel,/decel time) set by parameters Prd(), Prdl.



4.1.4.1 Operation mode {Cont'd)

The current limit is 200 %. 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

operation mode cancels the program.

In HANDLE mode, the current position is up-dated according to the movement of the
manual pulse generator. If an incremental command (like G0l Uuo -+) 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 the current position.

In HANDLE and other modes, acceleration and deceleration are linearly performed. Soft

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

NOTE

When stopping the machine in the HANDLE operation mode, turn off the JLF and JMF
signals to insure safety. If multiplication factor of X 190 is set, even for cne pulse input, the
machine can he operated by the distance corresponding to 100 pulses.

{HANDLE operation in AUTO mode>

HANDLE PG feed is possible even in AUTO mode if the feedrate (F) of a skip positioning
command (G05, G086, or G07) is (0. The pulse magnification factor and the direction of move

are the same as those of movement in HANDLE meode.

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

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

Position
Set

Distance

EXECUTION
OF NEXT BLOCK

Time
Fig. 4. 18 Reference Pulse and Position Set
by HANDLE PG



GO01 X250 F8000 Moves around the reference position.

Mb5h HANDLE PG command

(G55 X9999*' FO  Adjusts to the reference by HANDLE PG. Turns on the skip signal.
G52 X0 Tl Setting the coordinate.

G53 T1

G0l Xx  F8000

*1X = 9999 must not exceed soft limit range.

(8) AUTO operation mode

In AUTO mode, the Motionpack-34 system operates 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
execute according to a working schedule and starts operation. Receiving the starting signal,
the Motionpack-34 controller executes the function commands ofie after another automati-

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

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

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

(a) 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 (0 is selected, execution starts at block number (100.
Similarly, the selected program number is 01 (02, --- , or 39), execution starts at block
number 010 (020, -+, or 390). The program will be executed normally in the order of block
numbers but the commands G67, G68, and G69 change the order of execution.
Motionpack-34 provides 4060 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 completed by M30 in the extra blocks ; or return the program

to the normal blocks and complete by M30,

PROGRAM EXTRA
BLOCK BLOCK
M30
120 4
GE9P206
125 GeoP [
200
205 GEIP421-
208|_____1H
M30
Fig. 4.19




4141 Operation mode (Cont'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 blocks before M30.

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

programmetr.

Program operation
Program operation is an automatic operation executed 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 operations can be started hy either of the following

two methods.

{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 is executed.
{Example)

PGSL 10 : ON (LOW)
PGS 2:0ON (LOW)
Others OFF

With this, program No. 12 is specified, and the " Flewzs, msr | autg sraar
program is executed from hlock No. 120. When a D ' g AT M:,g;;;?—«
0

5 | Paso START
program start signal 0-2 (PGS 0-9) is turned ON, s | ros: o
x*]
the program starts from the specified block. PGS T P52 | o 2
. . -2t} PGS3 ! — 3
-9 serve both as selecting signals for program I o |
i - e e—y
Naos. 00-09 and program start signals. 23 | Fass —
38 . PGSE &
_ 5 8
-39 L pGs7 —_ 7
- O0— 4
-2 | PGss s
— O————¢
3 ) PGS | _ 9
Fi - | Pesion| "SEEST
|g.4.20 19 | PGSL10 I ®
o———% 10
.20 | PGSL20 .
- 20
.35 | PGSLI0 —
o— 30
0 zav -47

48
.49 !
Motonpack

- 62 —



CAUTIONS

1. The automatic start signal line (ATST), and the automatic stop signal line (ATSTP),
must be in connection with the 0;, V point.

2. Program select signals (PGSL 00-30) must be turned on before program start signals {PGS
0-9) are turned on. If not or other PGSL is turned on after PGS0-9 signals are turned on,
error = -~ ~'%E L will be activated.

3. Once a PGS (program start signal} is accepted, other program start signals are not
accepted, unless any one of the following conditions is satisfied.

» With the execution of M30, the program operation is completed, and PGS is turned
off.

+ The program clear (PGCL) signal is turned on in a feedhold state, and the subsequent
execution hlock has returned to the top block.

{(ii) Starting by automatic start (ATST) signal or automatic stop (ATSTP)

signal

In this case, PGS 0-9 signals are used only as work No. select signals.

ON ON
OFF
o] lrd L]
1
—  JON ! '
ATSTP ] H t
i ! OFF ‘
] ! I
}START  §CONTINUE { CONTINUE
PROGRAM
OPERATION INTERRUPTION  INTERRUPTION
(FEEDHOLD)
Fig. 4. 21

In this case, when an automatic start (ATST) signal is turned on, the program operation

is started. To stop the program operation {feed hold state), turn off the automatic stop
(ATSTP) signal, or turn off the ATST signal.

{c) Single block operation

Moﬁonp;ck
424V SINGLE BLOCK
INPUT CIRCUIT “'D'I 5BK
1 O Om
iy | SINGLE BLOCK
CN5-28 | START
o [
_24$ s8sT
—t O
<~ .47
-4B
49

0zav -
L)

Fig. 4. 22

¢



41.41 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 hlock, and the control enters the single block operation

mode.

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

completion of a program, the top block is executed.

SBK —-J

ON

CN ON ON

SBST /[_]

e e
(B R S ]

1 BLOCK i BLOCK 1 BLOCK

EXECUTION  EXECUTION EXECUTION
1 PROGARAM TOP BLOCK
END EXECUTION

Fig. 4. 23

When the single block operation signal is turned off, the execution of the porgram

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

When a program start signals (PGS 0 to 9) are turned on while a single block
operation mode signal is on, the program is not started ; it is started only when a single
block start (SBST) signal is turned on. However, if no program start signals (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 subsequent program start (PGS 0-9) signal will start the program.

Feedhold State

To decelerate to a stop motion during a program operation, the following methods are

available.

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



(6)

With method (D), as soon as the feedhold signal ends. Motionpack-34 is cleared of
the feedhold state, and resumes the program operation.

With method (2), it is necessary to turn the program start (ATST) signal off and
then on again.

A program clear (PGCL) signal is effective only during a feedhold state. When it
is turned on, the block number to he executed returns to the top block of the current
program. When the subsequent program start 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 method and absolute value method.
For use of incremental method, return to home position function is provided with
Motionpack-34. However, when used in absolute value method (Pr70F = 3 or 4 and

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

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

above position data form has been 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.
Tables 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 systern is installed to machine shaft. For details,

refer to par.7.2.6, “Setting up.”



41.41 Operation mode (Cont'd)
Table 4. 12 Parameter Compariscn Table
Parameter Ahsolute Value Incremental
No. Method Method
70 Home position coordinate setting Return to home positien method
method
71 T0 coordinate offset Homme position coordinate
72 Holding position Holding position
(at quick-return) (at return to home)
73 Quick-return speed Return to home speed
74 Home position setting speed * Return to home creep speed
75 Push torque” Return to home torque speed
76 No. of encoder pulses Coasting allowance
77 Allowable deviation capacity Allowable deviation capacity
78 Encoder allowable error capacity Pushing time B
79 Pushing time*
30 Home position setup command®
- - Not used
81 Reference point coordinate*
82 ABS « PG alarm reset command®

*For more information, see Par. 11.2.
Table 4. 13 Signal Contract Table

Signals Absolute Value Incremental
Method Method
Input ZRN Quick-return start® Return to home position start
ZPM Zone signal output Return to home position end
Output . —
ZNP Zone signal output Near home position
LS Input LSA Not used Home position checking LS
LSB Not used Home position checking LS
2A Not used Return to home method setting
Jumper 2B Not used Return to home method setting
Setting 20 Not used Return to home method setting
2D Not used Return to home method setting

*When Pr80 = 1 in autmatic home position setup system,

this input becomes home position setup signal.

(7} PG cable disconnection detecting function

When either PG output is of line driver type and phase A, B, or C of PG signal is

disconnected, PG disconnection detection outputs alarms. PG disconnection detection

can select “valid”

or “invalid” hy setting Pr70 Item B.

Pr70 ltem B = 0 to 2 Disconnection detection invalid

Item B

4 to 6 Disconnection detection valid

This disconnection detection function can detect PG signal 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 output. Coordinate systems T1 to T9 are based on Coordinate system T0.



Method of Coordinate System Setting
@ Presetting offset amount in Pr 20 (coordinate system T'8) and Pr 22 (coordinate system

T9) and shifting coordinate system by turning on external signal +"— INC.
@ Presetting by programmer

@ Coordinate system setting reference G52

@ External offset function
Relationship between coordinate system T0 and coordinate systems T1 to TY are
determined by shift amount register (Sn} corresponding to axis No. and offset register
{On). Fig. 4.24 shows coordinate setting and register. a

SHIFT REGISTER Gs2X. ... Tn

n
\

OFFSET REGISTER
it Pr20

on (OR 22}

* OFFSET REGISTER {S ONLY WITH T8 AND T9

Fig. 4. 24
Each coordinate system is not set by the corresponding program but the same coordi-
nate systent can be 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 = 1, + Sn

{Example)
When shift register (S1) at coordinate system T1 is 100, the relationship between coodinate
systems TO0 and T1 is as shown in Fig. 4.25,

n o mm
150
& <
& ‘ TO
b T
100 250
250
Fig. 4. 25



41.4.1 Operation mode (Cont'd)

Coordinate value t; of the position of 150 mm at coordinate system T0 at coordinate
system T1 is :
=t TS5
= 150 mm (T0) + 100mm
= 250 mm

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

of which home position is shifted by the length.

Coordinate systems T8 and T9 are provided with offset amount registers (08, 09) in
addition to shift amount registers (588, S9). When the coordinate value is t; at coodinate
system 18, and the corresponding shift amount registers are S8 and 08, tg is obtained from

the following formula :
tg = tg + SS + Og

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

is 2mm, the relationship between T0 and T8 is as shown in Fig. 4.26.

Coordinate value t, of the position of 30mm at coordinate system T8 is :
tg - t(] -+ Sg + Oa
=30+ 100 + {(—2)

= 128mm
-100 —98 —97 0 30 nomm
T0
S8=100
OB=—2"1
& T8 (BEFORE
98 128 CORRECTION)
| _Prz20
OB={—2)+{— 1) 14
=-3
T8 (—INC 8 INPUT
127 ONE TIME)}

PARAMETER 20=1mm

Fig. 4. 26
Coordinate system setting by offset amount applies to compensation for tool wear.

Setting tool wear amount shifts the home position by the set value. The direction of home

position shift is positive when offset register is negative.



In coordinate system T8, the value set to Pr20 by turning on signals + INC8 (or
—INC8) can be added to or retracted from offset register. Setting tool wear compensation
per time to Pr20 and turning on signal — INC 8 permits automatic compensation. The

same applies to coordinate system T9.

{Coordinate system setting>
(&) Coordinate system shifting by + INC,” — INC signais
With the coordinate system T8, each time + INC8 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 to the maximum correc-
tion as set by Pr21, no further correction is possible, and an answer-back signal for
ahsolute maximum offset (OFM) is output. When -+ INC8 and — INC8 signals are given e
simultaneously, no correction is made, and an answer-back signal, offset 0 (OFR), is
output.

The coordinate system T9 is corrected similarly by + INC9 and — INC9 signals. The
correction distance is set by Pr22 and the maximum correction is set by Pr23. When
coordinate system T8 or T9 is selected, the coordinate values are modified by the sum of
the shift (S8 or 59) of the coordinate system itself and the offset (08 or Q9), from the values

for the T0 coordinate system.

(Example)
When the coordinate system T8 is shifted by shift amount (38) of 100,000 from TO0, and its
offset (08) is — 0.020, the position commanded by G01X200.000 in the T8 coordinate system is

as shown in Fig. 4.27 below.

POSITIONING
“POINT
200 T8 COORDINATE SYSTEM
3 ¢ DISFLAY (AB)
L : TO COORDINATE SYSTEM
~ DISPLAY (AQ)
{1 20.000 } “bo.020|200.00
~F=-ocz0

m]m——_b

100 000 |
0.020

Fig. 4. 27



41.41 Operation mode (Cont'd)

The related parameters are listed in Table 4.14. For details, see par. 4.1.3.4 “Offset

parameters.”

Table 4. 14 Offset-related Parameter Setting

Parameter . .
Content Unit
No.
20 T8 coordinate single] Position command
correction unit
21 T8 coordinate max | Position command
correction unit
o5 TS coordinate single| Position command
correction unit
3 TS coordinate max. | Position command
correction unit

When an INC signal is received, the corresponding coordinate system is corrected ( +
or — ) by the distance set by the parameter. This correction is executed while the machine
is at standby in the AUTO operation mode. 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 =+ increment made (INCD) signals are output,

APPROX 50 ms
 —
+ INC8 '
OR - INC8 ;\;
INCD OR OFM:—I—‘——

Fig. 4. 28



When + and — incremental commands are received simultaneously, the offset register 8

is zeroed, and an offset 0 (OFR) signal is output.

» When — INCS is received before executing + INC8 (INCD or OFM).

_Nce)

m

OFR i

{(Mononpack — Seguencer)

Fig. 4. 29

2) When — INCS8 is received after the + INC8 completion signal has been output.

+M\
INCD OR OFM| \57

{Motionpack — Sequencer)

Fig. 4. 30

+ 24V ﬂ] CNS-36 +{NC8
-+ o o—— + INCREMENTAL COCMMAND

o l il
:@t* i CN5-37 —INC8

CN5-1 +INCS

—INCREMENTAL CCMMAND

+iINCREMENTAL COMMAND

g ~INC9
CN5-33 5o —INCREMENTAL COMMAND

CN5-47|  Do2av

-48, -49
' |
CN1-2l  |NCD [ :;
+INCREMENT COMPLETED
CN1-10] OFR ;‘
OFFSET DISTANCE ©
CNI-11l  OFM
]_—\’;g—' OFFSET DISTANCE *+MAX. REACH
CNI-t] 4 2av
-2 1
Molionpock _ J |

e,'



41.41 Operation mode (cont'd)

(b) Presetting by program
In addition to the setting possibility of T1-T9 coordinate systems by programs with G52,
they can also be preset by programs. The shift distance of each coordinate system is that
from the T0 coordinate system.

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

+INC8 and tINCY 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 corrected by the reduction of the shift distance (S) 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 T9 only.

These preset values are updated by setting coordinate systems and shifting coordinate

systems by INC signals.

(D Setting offset
Select position setting mode.
Whenever the mode switch is pressed, block number is indicated as @:@H
. Offset selection is indicated by “3 and shift selection by “5.” A blinking digit
indicates a coordinate number.

Select “I7" (offset selection), write a coordinate number, and depress switch (1] or [T].

The block number indication stops to blink and the data display begins to blink,
Write an offset value and depress the| WRITE |switch. Then depress switch [{] and

the next coordinate systern is selected. Numbers are in the minimum position command

unit.

@ Setting shift

Select position setting mode.

Depress the | POSITION | mode switch, select “5” (shift selection), write a coordinate

number, and depress the switch [[] or [I] 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[]], and the

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



(c} Method with a coordinate setting command {G52)

See par. 4.1.4.3, “Coordinate setting command (G52)".

(d) Method with external offset.
See par. 11.4, “External Offset Function.”

(9) Zone signal output function

Motionpack-24 is provided with three zone signal output functions in the absolute value system :
* Basic zone signal output

» Extended zone signal output (A) | For detailed information,

« Extended zone signal output (B) | see par.11.5 par.11.6.

{Basic zone signal output>
{a) Output signal
The following output signals function as zone signals :
QOutput signal name : Return to home position end signal (ZPM)

: Signals around home position (ZNP)

{b) Zone setting

Zone 1s set by parameter ;

[tem Zone 1 Zone 2 Zone 3 Nor;—defmed
LONg
ZPM State |ON OFF ON OFF
ZNP State | OFF GN ON OFF
Zone Pr30, Pr3l | P32, Pr33 | Pr34, Prdb [ No
Definition | Pr30<{Pr31 | Pr32<Pr33 | Pr34< Prd5 | parameter

' ZONE 1: ' ZONE 2:

| ZONE 3

.y oN | orf ! ON
t }
NP OFF ["Ton oN

! ! [N |
Pr30 P31 Pr32 Pr33 Pr34 Pr3b6

If Pr30= Pral (Pr32 = Pr33, Pr34 = Pr3h) is set, the zone. The zone
can not be defined.

Fig. 4. 32



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

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

+ Active signal output — Path signal output

= Inactive signal output — Zone signal output

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

output signal, use the following procedure :

1. Insert G4 command (waiting time in-position) following the associated feedrate com-
mand.

2. Set zone signal range {e.g. Pr30, Pr31) wider than in-position range (Pr45).
As aresult, M30 is executed (autoratic operation completed) in the zone. Zone signal

output has no delay.

— 74 —



(Example) Zone signal is output before positioning point.

MOTOR

ROTATION
T T - \/ POSITION Program
REFERENGCE ;"r\ [POSITION
ANE POSITION GOl X0.000F T_
Y e G 04
: ——> TME M30
oot g ZONE: 0.500~ — 0.500
. — Pr30=-0.500
G4 ! Pr31=0.500
\ L INPOSITION RANGE =0.100
M30 :T_ E Pri5=100
.

ZONE |
SIGNAL \ .

* When G04 is not used, broken line is applied as shown in Figure above.



41.4.2 Program function command

All the function commands have codes consisting of G sign and two digits. The functions
of these commands are diverse, commanding positions, feedrates, torque, auxiliary func
tions, dwell time, coordinate Nos.. number of loops. jump destination block Nos., etc., but the

length of each block is 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 state, which is exactly the same as that

of Motionpack-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.

(8) Basic functions

Tabie 4. 15 (a) Basic Function Command List

Function Signal Function Command .
Command g Words Contents
Positioning G 01 GOl X .., . F... I.... Moves to position X (or U); speed F, torque limit I.
U...
x NEXT BLOCK GO1
PRESENT _#" — e N
POSITION POSITION X
Skip o G 05 GOX.....F ... I.... If the skip signal is ON during transmission. the ex-
Positioning G 06 U... ecution will be interrupted and execution of the next
G0o7 block starts.
Skip Signal
Correspondence
G05:  Skip signal
EPS 5
G06: Skip signal
EPS 6
GO7: Skip signal EFSH ———
EPS 7 EXECUTION /
INTERRUPTED
DECELERATES
10 STOP
External G 3 G3X.. ... F.... I.... Moves to position X {(or U), speed F, torque limit L.
Positioning uU... If external positioning signal (EXP2) is ON, external
positioning functions.
_________ ™
\
VT IsU=1821 A
\
S N
AN
m-t
POSITION<l |
EXPz L




Table 4. 15

{a) Basic Function Command List {Cont'd)

Function Signal Function Command
Command 8 Words Contents
Home G 27 GC27X .. .F....1... Moves to position X(or U), speed F, torque limit 1.
Position u.... Pr70 A = 0; X(U) = TO coordinate home position
Check specified
Pr70 A = 1; X(U} = Holding position {(Pr72)
specified
Prd6 = 0; Moves to TO home position {or holding
position) after checking PG home position
pulse coordinate.
Waiting for G004 Waiting for in-position. Waits for in-position after feed command is executed
Time G 04 and moves 1o the nexl block
Waiting for time Waits for time specified by D and moves to the next
G 04D block.
Setting G 62 Gh2 X..... T.... Sets the present position at pesition X(or U) in Tn
Coordinate U... coordinate system.
Changing G 53 G53T..... Changes to Tn coordinate system.
Coordinate
Arrival Check G 67 G&7 P..... Jumped to P when arriving at X (or U)without
skipping by skip pesitioning command.
Subprogram G 68 Repeating designation Executes subpregram from P-block for L times.
Call subprogram call
G68L ... P...
End position designation Executes subprogram from P-block until it arrives at
subprogram call position X (or U).
G68X ... P....
u....
Jump G 69 Simple jump Moves to execute P-block.
GeopP ...
Return from subprogram | Returns to the block following the subprogram call
G 69 (GG 68).
Auxiliary M Signal output Outputs M, resets M-signal output when corresponding
Function M... M-FIN signal is ON, and execules the next block
{M51 to M56) when M- signal is OFF
M30 Program completed Resets signals {STL) during AUTO to ocutput M30
M30 signal.
Zone Signal Position state signal Output is turned ON, OFF corresponding to the pre-
Output™® sent position even if program is executed or not.

“Extended zone signal output is also available.

See par. 11.5/ par. 11.6.



41.4.2 Program function command (Cont'd)

(b) Extended functions

Table 4,

15 (b} Extended Function List

CFunctlon Signal Function Command Conditions Contents
ommand Words
Variable G06 | Specified in sub- CN5-18 | Short
Speed program 0.,V |dreuit
Positioning SUB Prd3 = 2000
PROGRAM fy ;
GRX P JUMP 4 L
[
‘ ]X‘ 'Xz X:l —-—1
POSITION
Passing G0O7 | Specified in sub- CN5-18 | Short- M-signal is output at positions x: and x. during
Signal program 0.V eircunt positioning an aimed position Xd.
Output Pr43 = 4000
Function
\.‘1 ‘ |
JPOSITI&J‘--—‘XQ! Kol -
M54 E
eI 1
¥ 1 X3ITXdta
Angular GO5 [ GOBX __F 1 | SetatPrgd = When positioning at a desired angle, position at
Indexing G06 u__ P61 = 0 an angle less than 360" even if the specified angle
Function Go7 Prdd =
2000000 {1) One-way rotation (G05)
. £1
e G0sX @d F 1
8d>>0 Forword {---—)
& 8 d<C0 Reverse (——)
{2} Minimum rotation (G06,G07)
Rotates in the minimum direction regardless of
sign Xd.
Clamp Gos |GosU  F Ol CN518 | Short. When the signal during current limit (CLY is ON
Free GO& 0.,V | crcu while skip positioning (G05, G06, G07) is being
Function Go7 Pra3 = []00 executed, Motionpack sets the present feedback
;1 107 signal as the present position with error pulse 0.

As a result. alarm does not occur even if the
motor is rotated by external force. If the signal
in current {imit is turned off, positioning is ex-
ecuted from the present position to the desired
one. When the skip signal is input, the next block
s executed,




Table 4. 15  (b) Extended Function List (Cont'd)

Function . Function Command _
Command Signal Words Conditions Contents
Infinite G |GMX . F T | CcN5Ig) Shom Keeps moving unitl EXP signal is turned on; after
Length Uwu_ 0,V | circun that, positioning is executed in the desired po-
Operation Prd3 = sition
1000000 (1) X specification; to point X with EXP posi-
tion as home position
(2) U specification; moves for distance U from
EXT position
{ L
X 1} T
1 :
: *{u)
1
| -
EXP SIGN
SPECIFIED SIGNAL AND
PARAMETER SPECIFICATION
G67 Jump G67 | G&67P(p) Prohibits Arrival check jump G67 function is prohibited by
Prohibit with jump external signal.
Function prohibit
signal ON
Extended Prd43 = 20000 | Turns off the activating signal (STL )}, not only
Function CN5 18| Short- when the program is being executed or has been
of 02V circuit completed, but also at temporary stop by feed-
Activating hold.
Signal
Extended M Signal output CN5-18 | Short- [f the specified signal and the parameier are set,
M M 0.V circunt M-signal has following special function:
i c Prd3 = 1 w
Function (M51 10 M56) o (1) Encoded M output
6 M output signals of M51 to MB6 are encoded
to obtain 20 types of outputs of M60 te M79.
{2) Set reset output
Each of 6 M signal cables are set or reset.
Set: Ma8I to M86
Reset: M91 to MO6
Program CN5181 Short- By encoding program select Nos. (PGS0 to PGS9,
Select ¢V cireuit PGSL00 to PGSL30), program operation can be
Encode Prd3 = 40000 | started from any of 0 to 398 blocks.
Note ! For the following extended function, see par. 11. I and par. 11.3 to par, 11.6.

+ S-letter accel/decel positioning
- External data setting

+ External offset

- Extended zone signal output (A)
+ Extended zone signal output (B)

- 79



41.4.3 Program function command in detail

(1) Basic functions

{a) Positioning command (GO1)

01 : Positioning

X . Position in absolute value
( — 9999999 to + 9999999)
U : Position in incremental value

( — 9999999 to + 9999939)
F: Speed (0 to 60000)
J Torque limit (10 to 250%)

Unit of position data (X and U) is determined by parameters Pr50 and Pr51, and
decimal point position, by Pr52. Unit of speed data is determined by positioning command

unit and fractional digits {Prb2). 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 system at speed specified by F and torque I. X is shown in absolute value,
and U, in incremental value. Incremental value shows the move amount from the

previous command position to the current command position.

Example

Current position : 200mm

Command position : 300mm

Speed : 4m.~ min

With torque limit (200%).

G01 X300.000 F4000 1200 in absolute value
GOL U100.000 F4000 1200 in incremental value



SPEED
(m/MIN)*

REFERENCE

EXECUTION OF
GO1TIN NEXT
/OTOR %C_ EXT BLOCK

—w= TIME

4

mmEOC ‘—‘/

POSITION
* REFERENCE

200

—e= TIME
Fig. 4. 33
Fig. 4.33 shows G0l 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
on, speeds above the one specified by parameter Prl0 are creeped to the speed of
parameter Prl0.

The setting range for torque limit I is between 10 and 250. Its unit is % of the rated
torque. In linear accel,”decel, use 2009%,. The ratio of programmed 100% torque to the
Servopack and motor rated torque is set by parameter Pro3.

The same torque limit is applied to both the + and — directions, hut it is subject
to errors up to = 10%. With a pesitioning command, the torque limit specification can
be omitted. In this case, the same value as the previous command s used again. When
the program is cleared, the torque limit is switched to 200%.

Execution of next block
When the reference pulses for movement to the specified position programmed by GO1,
Motionpack-34 controller executes the command of the next block. Fig. 4.33 shows the
command in which G01 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 motion may not arrive at the specified
position when the next block starts 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 to positioning are shown in Table 4.16. Table 4.17 shows the

servo parameters. For detailed setting of each parameter, see par. 4.1.3.



4.1.4.3 Program function command in detail (Cont'd)

Table 4. 16 Positioning Parameters

Parameter No. Description Unit

45 In-Position range Pulse

50 Pulse ratio M

51 Pulse ratio D

52 Decimal poing position No. of digits
Thrust ratio

53 =rated thrust,”servo rating %
X100 %

54 Axis No. designation

60 —direction stored stroke limit Position command unit

61 +direction stored stroke limit Same as sbove

Table 4.17 Servo Parameters

Parameter No. Description Unit
40 Max speed speed
41 Accel time ms
42 Position loop gain pulse
44 Servo error deviation pulse

(b)

Skip positioning command (GO5, GO0B, GO7)
Skip positioning command is in three types : each designated by G053, G06 and G07.

The conditions are similar with G06 and G07.
G05, G06, GO7: Skip positioning command
X : Position in absolute value
{ — 9999999 to + 9999999)
U : Position in incremental value
{ — 9999999 to -+ 9999999)
F : Speed (0 to 60000}
[: Torque limit (10 to 250%)

Operation
With these commands, the slide moves to the position X {or U) in the currently selected
coordinate system at speed F and torque limit [. (F 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 of the next block is started.

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

checks for skip and jumps. Thus, if G67 iz located at the block next to G053 (ar G06, G07),



program can be divided with judging conditions of skip existence.

Command GO05 is skipped by a signal 5 (EPS5), 06 by signal 6 (EPS6), and G07 by
signal 7 (EPS7). 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 G01.

[f an applicable skip signal is already on, when a command G05, G06 or G07 is given,
the execution is postponed until the skip signal turns off. If it is not turned off within

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

1Ft | 424V

170 POWER |/ gippEp BY USER)
1F2 | 0v SUPPLY

)
L
> —1

CE15 | Epss —

- ' ' EXTERNAL POSITION
:b-' Y GE-16 | Epsé | SKIP SIGNAL 5

% EXTERNAL PQOSITION

::;f Ej CE-17 | gps7 SKIP SIGNAL B

- — .
- | T EXTERNAL POSITION
CE-47 | 0% SKIP SIGNAL 7

.48
.49
Moh'or\pac_k _ _ "

Fig. 4. 34
SPEED 35ms MAX
COMMAND ™[
MOTOR
\\
—a= TIME
e —, -
POSITION | SOSITION SHFT
— BY DELAY OF READ-IN
COMMAND
MOTOR
——TIME

SKIP I

SIGNAL

! G05 [ NEXT BLOCK COMMAND

Fig. 4. 35

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

external signal, and the execution can be shifted to different blocks.



41.4.3 Program function command in detail (Cont'd)

Execution of the next block
When the controller detects that the associated skip signal is ON, it stops positioning
operation, slows down and stops. After the end of distribution of command pulses, it
begins to execute the next block. Note that the timing of reading the skip signal may
delay 35 msec at maximum and therefore the start of deceleration may be delayed
accordingly.
This leads to deviation of the stop position.

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

the same as with GO1.

Related parameters

X : Position in absolute value
( — 9999999 to + 9999999)

UJ : Position in incremental value
{ — 9999999 to + 9999999)

F : Speed (1} to 60000)

[ : Torque limit (10 to 2509)

NCTE

When the slide arrives at X (or U) with the skip positioning command without skipping with
the arrival check (G 67) command, it jumps to I'. (See Par4 1. 4. 3 (D) (i).)



— Example

With the HI-CUP motor feed unit shown in Fig. 4.36 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.

RAPID TRAVERSE
10mm/MIN
FEED UNIT <=
MAIN MOTOR DRILL YWORKPIECE

Servomotor [DIRECT

i COUPLING

Fig.4.36

POSITION DETECTOR LEAD SCREW

(PGY PITCH

10mm/rev
SKIP 5 SKIP 6
EPS6
RAPID TRAVERSE
F10000

Fig. 4. 37

F10000

200 350

With the spindle motor current monitored by a proper means, when it exceeds the
rated level during feeding at F = 350, a skip signal EPS5 is turned on, and when it
exceeds the rated level at F = 200, EPS6 is turned on.

Program example

N0 G533 T3 T3 coordinate select
041 GO1 X200 F10000 : Rapid traverse
042 G065 X350 F350: F350 drilling feedrate

043 G67 P047 : Arrival check note
044 G06 X350 F200: F200 drilling feedrate select
045 G67 P047 : Arrival sheck note
046 G01 X350 F100: F = 100 drilling feedrate select
047 G04 : In-position
048 G53 TO: T0 coordinate select
049 G69 P300: Jump to N=300
N300 G27 X0 F10000: Return to home position
301 M30




41.4.3 Program function command in detail (Cont'd)

{c) External positioning command (G34)

JEINE D SO U A D U O

G34 : External positioning
X : Position in absolute value
( — 9999999 to 9999999)
U : Position in incremental value
f — 9999999 to 9999999)
F . Speed (0 to 60000)
[: Torque limit (10 to 2509)

Operation

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

is turned on.

COMMAND
SPEED

posiTiON| TIME

r 7 POSITION SHIFT
BY DELAY OF
READ- IN

—em— T|ME

Fig. 4. 38



External positioning signals are read with response deviation within 50 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 signal (G34) is output which is turned off
when a completion check signal (G34F) is input.

If no EXP 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 completion signal (G34F) is turned on, the completion signal (G34) or the
alarm signal (EPAL) is reset. If EXP2 or 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 turned off within 2 seconds, an alarm signal (EPAL) is output.

* ) NN
. \
MOTGR N
! W — - TIME
1
POSITION : vl
) e - . Shows when the EXP 2 does
, COMMAND 7~ not come 1o the desired
. position
MOTOR
1
A l
) / ——p TIME
EXTERNAL POSITIONING 7
SIGNAL EXP2 ] K .
EXTERNAL POSITIONING ]
COMPLETION SIGNAL G 34
EXTERNAL POSITIONING (
COMPLETION CHECK |
SIGNAL G34F }
—————- )+ READ-IN TIME
EXTERNAL POSITIONING ' ! | ! 35ms MAX
ALARM + o
EPAL —r

Fig. 4. 39
The rest conditions for the external positioning alarm signal (EPAL) are as follows.

* G34F signal ON
* Mode switching over

e



41.4.3 Program function command in detail (Cont'd)

T 70 POWER
TB2 | + 24V SUPPLY [ SUPPLIED BY USER)
ov teav
CN2-48 EXTERNAL POSITIONING

CN2:50] 24V "= EXP2
CN2-9 T 0 5% |
ji f CN2-10

EXP2

[ EXTERNAL POSITIONING

}i % N COMPLETION CHECK
G34F ﬁ G34F

(CINE-4 7|
48]
+2av agl
cN1 7
Gaa EXTERNAL POSITIONING
. COMPLETION
1_
gpaL —SN EXTERNAL POSITIONING
ALARM
GN1-1
2+ 2av
.
Metonpack _ | |

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, etc.

.~ TOUCH SWITCH
l&l 200.00mm HOME POSITION
1S SET AT 500 ON M/C

s CODRDINATE

E— 300

L M/C COORDINATE

} 4 +
600 400 200 o
L_ove posITION

Fig. 4. 41

In Fig. 4.41, assume that the tool point is to be set at a position making contact with
the touch switch. Since the tool length is 300 mm, the position where the tool tip makes

contact with the touch switch is approximately 500 mm,

N100 GOl X510 F12000: Rapid traverse close to depress switch
101 G34 X490 F300 . External positioning at low speed

102 G52 X200 T1: Tool tip setting




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 G34F signa! may vary 35 msec at maximum.

Related parameters
X ¢ Position in absoclute value
( — 9999999 to + 9999999}
U : Position in incremental value
{ — 9999999 to + 9999999)

F: Speed (0 to 60000) (

[: Torque limit (10 to 2509%)

(d) HOME position check command (G27)

PLLOFLE D LD

G27 : Home position check command
X 1 Positien in absolute value
( — 9999999 to + 9999999)
U : Position in incremental value
( — 9999999 to + 9999999)
F . Speed (0 to 60000)
I: Torque limit (10 to 2509)

Operation
In absolute value method, G27 command executes positioning in machine home position
or holding position.
+ Where Pr70 A = (¢ (no holding position) ;
G27 X 0.000F ()1 ()
: Moves to machine home position (T0 coordinate home position).
* Where Pr70 A — 1 {with holding position) ;
G2T X 0.000F ()1 ()

: Moves to holding position (Pr72) for positioning.



4.1.4.3 Program function command in detail (Cont’d)

Program example

(1}
\-${-")

11§ /
( l$;“\ _$(_|v)

Fig. 4. 42

When positioning in the order of (i) to (iv), the distances of U,, U, U; and U, are

vertically positioned by G0l command.

Then using G27 for the last return to home makes possible program check as follows
GoluWpF 1
M51
Goluua)F 1
M5l
GoluUu Uy F 1
M51
GoiuWwypF 1
M>51
G27TUAF 1T
M30
G27 Err alarm will occur unless A = — (U, + U, + U, + U,}. This given

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

Execution of the next block

X

Position in absolute value
( — 9999999 to + 9999999)

- Position in incremental value

{ — 9999999 to + 9999999)

: Speed (0 to 60000)

Torgue limit (10 to 2509%)

Related parameters

When Pr46 + 0 is set, it moves to PG home position pulse to check the coordinate before

moving to TO home position (or holding position) specified by X (U). (However, it is

designed so that moving to PG home position pulse should not cause any trouble.}




PG HOME

POSITION PULSE

10 fHOME POSITION
/ A

MOVEMENT . N, P70

\/\ \ A=t
AY
N
7 HOLDING POSITION
or a6 Prag 2’100

POSITIONING TO
RANGE TO SEARCH TO HCOME POSITION
HOME POSITION PULSE

Fig. 4. 43
wet Pr77 to allowable error amount on the PG home position pulse coordinate (1

to 255 pulses).

(e) In-position delay (G04)
Eime delay G04 |

Operation

When the time delay command G04 is given without any time specification, the com-
mand s an in-position delay command. Normally, positioning commands GO01, G05, G06
and G07 allow the program to proceed 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 nutil the
machine arrives at the specified position. If the machine fails to arrive at the command-
ed position within 2 seconds of the G04 command, the system enters the in-position fault
(MP alarm) state. The permissible error for the positioning is given in pulses by

Pr45.

PROGRAM WILL NGT
PROCEED TO THE NEXT BLOCK
SPEED UNTIL MACHINE ARRIVES AT

THE SPECIFIED POSITION
* COMMAND

PROGRAM EXAMPLE

N
MOTCR 100 GO1xxl
101 GO2
——TME 102 GO1xx2

o
[
[
Yo
[

__.:: Prd5

ITH
POSITION COMMAND

—e=— TIME
COMMAND
N 100 G O1 ll]mozem
EXECUTION
N101 G 04
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
been reached by the immediately preceding feed command.

Related parameter : Pra5

e



41.4.3 Program function command in detail (Cont'd)

{ Time delay command (G04)
Go4 DI L
G04 : Time delay command

D 0.01 to 600.00
Unit: 10ms

Decimal point position: s

Operation
The machine remains motionless for the time specified by D. In: this case. the machine
position is not checked for in—position.

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

RAPID TRAVERSE
10m/ min
FEED UNIT &=
SPINDLE MCTOR [ pRiLL WORKPIECE

LEAD SCREW 5
PITCH
10mm/rev

POSITION DETECTOR
(PG)

OVERTRAVEL B OVERTRAVEL ©

I DWELL

300 500

NO10 Gh3 T1
011 GO01 X300 F10000 : Rapid traverse
012 GO1 X500 F300 :  Cutting
013 G04 : In-position delay
014 G04 D1 : Dwell I sec
015 G353 TO
016 G27 X0 F10000
017 M30
Fig. 4. 45




Execution of the next block

Execution of the next block starts when the time designated with D has elapsed.

Related parameters

None

(@) Coordinate setting command (G52)

Gh2 Xi T..
ur
G52 : Coordinate setting command a

X : position in absolute value
{ — 9999999 to + 9999999)
U . position in incremental value

( — 9999999 to + 9999999)
T : coordinate No. 1 to 9

Operation
With this command, the current position is set at position X(or U) in coordinate T.

Setting a coordinate system with G52 does not switch over the coordinate systemn.
Coordinate T0 is not set by G52.

(Example 1)

GO01 X322.00
G52 X100.00 T4

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

in coordinate system T4,

I
? J 4 COORDINATE

100.00 SYSTEM

CURRENT COORDINATE
SYSTEM




4.1.4.3 Program function command in detail (Cont'd)

(Example 2)

GO01 X322.00
G52 U — 222.00 T4

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

system independent of the current position.

‘; T4 CODRDINATE
| 22200 B SYSTEM

CURRENT COORDINATE
SYSTEM

TO COORDINATE
SHIF T DISTANCE S4 SYSTEM

—

Fig. 4. 47

{Example 3)

100 GO1 X100.00 -
101 G52 X200.00 T8
H2 GA3 T8

103 GOl X250.00




The coordinate system T8 has shift length register S8 and offset register O8. The

command G52 sets in the shift length regiter. The contents of registers A, S, and Q

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

Table. 4. 18

Contents of Register after
Command Execution

Command
A0 | ag S8 08
Initial state 0.000] 2500] 000 2500
100 GOl X 10000 |100.000 | 102500 | 000 | 1
101 G52 X 20000 T8 | 1 202500 | 10000 | ¢
102 G53 T8 t |z02s00] 1 :
103 GOl X 250.00 | 147.500 | 250 000 | 1 1 a
« INC8 = ON (1st) |147.500 |250.002| 1 | 2.502 '
+ INC8 = ON (2nd) | 1 [250004| 1 | 250
- INC8 = ON {lst} 1o |zsoooz| 1| 2502
- INCB=ON {2nd) { 1 |250000({ 1 | 2500
- INC8=ON (3rd) | 1 lzav00s| 1 | 2408

When Pr20 =2 Pr2l =10

Execution of the next block

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

(h) Coordinate switching command (G53)

(G563 : Coordinate switching
T : Coordinate 0 to 9

Operation

After this coordinate switch command, all position commands will be executed on the

coordinate system specified by the digit following T. (The new coordinate system is
shifted from the T0 coordinate system by Sn. With the T8 and T9 coordinate systems,
the shift distance is the sum of Sn and the offset On.)

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

system TO0 is selected.

GO1 x 20000

200+58n

~J

¥ u
A 4

F_aY

SHIFT DISTANCE
(Sn)

200

To COORDINATE SYSTEM
PREVIOUS COORDINATE SYSTEM

Tn COORDINATE SYSTEM

TARGET POSITION

Fig. 4. 48
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41.4.3 Program function command in detail (Gont'd)

Using coordinate setting G52, tool end coordinate setting is possihle for each tool.

TQUCH SWITCH

O
GRID POINT COORDINATE
850 { 200
[

e 128
R —
Fig. 4. 48
Tool L
1,6 300
2 250
3 455
4 30
6) 400
8 250-270

Program Example

Tool Setting Program
N280 GO1 X600 F12000: Rapid traverse

281 GH2 X300 T1: Tool 1 end covrdinate setting
282 (352 X350 T2 : Tool 2 end coordinate setting
283 GhH2 X145 T3 Tool 3 end coordinate setting
284 G52 1UJ—80 T4: Teol 4 end coordinate setting

285 Us2 X—400 T5:  Tool 5 end coordinate setting
286 GO1 U—125 F12000
287 (G34 U—30 F200: Move to touch switch
288 (G52 X200 T8: Tool 8 end coordinate setting
289 GB9 P398: Jump

N398 ;27 X650 F12000: Home position return
399 M30: End




{iy Arrival check command (G67)

(667 P 1]

G67 : Arrival check command
P 3-digit No. of block to be jumped

Operation
With this command, the execution or no execcution of an interim skipping the execution
of a G05, G06 or G07 skip positioning command is checked, and then z jump is made
accordingly.

If an applicable skip signal is received during the execution of a skip positioning
command and a skip is made accordingly. no juimp will be made, but the subsequent
block will be executed. If no skip signal is received during the execution, so that the

machine arrives at the specified X (U) position, a jump to position P> will he made.

N34 G05 X200.00 F500
NO035 G67 P37

N036 G01 X200.00 F100
N037 M5t

If skip signal 5 (EI’S5) is received during the execution of N034 then, N035, N036,

and NO37 are executed in succession, but if no skip signal is received the program jumps
from NO35. to N037.

N34

GO5X200 DOF500

N35 )

G67 P37

NO
Jump to
block 37

N3G YES

GO 1 X200 00F 100

T




41.43 Program function command in detail (Cont'd)
(i Subprogram call command {GE8)
A group of blocks in a program is called a subprogram, when the program can return to

the subseguent block after the execution of the group.

N120 N2256
N121 N226
N122 GBS P226 N227
N123 N228 SUBPROGRAM
N124 N229 G698
N125 G68 P226 N230
N126 N23
N127 N232
Fig. 4. 50

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

specified as described below. In the other, an end point is specified as described in
Par. 4.4.4.3 (k).

G68 : Subprogram call command
L. - No. of repetitions (1 to 9)
P : Subprogram start block (000 to 499)

With this command, subprogram beginning with the block specified by P is
repeated L times.

Application example of subprograms

A program example in which a subprogram call command specifying repetition is

used as shown helow.

& 1 C‘)O 2?0 300

5 TIMES
REPETI-
TION




N110 GO1 X100 F12000
111 GO04
112 M51: Related motion
[13 G68 L5 P318: 5 times subprogram repetition
114 GO1 X300 F12000

115 G04
116 M51: Related motion
117 G27 X0: Return to home position
118 M30: End
N318 G01 U3s: Subprogram
319 Go4
320 M51: Related motion
321 G69 : Return from subprogram

Fig. 4. 51

From a block in a subprogram further jump to another subprogram is also possible, but

this is only up to the 4th nesting.

MAIN 1ST LEVEL 2ND 3RD 4TH
PROGRAM SUBPROGRAM LEVEL LEVEL  LEVEL

v s Z

Fig. 4. 52



41.4.3 Program function command in detail (Cont'd)

(k)

Destination point specified subprogram call command {G68)

G68 : Subprogram call command

X . End point {(absolute}

U : End point (incremental)

P : Subprogram start block 000-499
Qperation
The subprogram starting with P block is repeated until X (U) is reached in the coordi-
nate system specified for G68 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 be executed with 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. If the coordinate systems are switched over within a subprogram,
the end position specified by X (U) 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, but 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 below.

160 200 300

—

— 100 —



NO060 GO1 X110 F12000
061 G68 X300 P066 : Repeat subprogram until X =300
062 G27 X0 F12000

063 M30
N066 GO01 U70 F300: Subprogram
067 M51
068 (69 : Return from subprogram

Fig. 4. 53

(I} Jump command (simple jump) (GB9)

(m)

[Ges b7 1]

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

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

EXECUTION

NO37 GO1 X200 00

NQ38 G639 P122 .

NO32 M30 !
. "JuMP

N122 G52 X0 72

Ni123 {_.,--'

Fig. 4. 54
Return from subprogram (G69)
G69

Operation

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

In a subprogram which is specified for repeated execution, G69 makes the program
jump to the subprogram start block specified by P until the subprogram is repeated I
times, and after repeating L times, the program will jump to the block next to G68.

In a subprogram which is executed to go to the specified end position, G69 makes
the program to jump to the start block of the subprogram until the specified end

position will be reached.

~- 101 -



41.4.3 Program function command in detail (Cont'd)

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

should be programmed in its own block.

M signal: Mb51 to Mb6

Operation

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

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

NOTE

When using extended function, several M signals are limited. See Pars. 11.3.711.4/11.6.

ey _CN1-13 : L1 mst siGNAL

gz o4 l_éj M52 SIGNAL

wes N5 ] 21 wsa siana

weg  CNIIE i [ { msa s6NAL

M5 N1 4 i T2 L uss sionac

msg _ CN1-18 L] L vse sionaL
ont-1 4 '

4y .
+2 } _ZT :
i@g‘ CNS-31 I_
b * 5o MFIN
CNS-47 3 :
0,V ==
.40 .

]
Motenpack ]

bmmm e e e e - — - -

M DECODE
ouTPuT K

MFIN

EXECUTE
NEXT BLOCK

e

Fig. 4. 55
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{o) Program end

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

signal (PGS0-PGS9) or an auto start signal (ATST) turns off, an M30 output signal
is reset.

{2) Extended function
[Specification method]

For making extended function affective, two point input cable connection and parameter
setting are needed.

(i) Input cable connection e
Connect CN5 connector No. 18 pin to O,, (V). The angular index allocation function is
not needed here.

Actual wiring must be provided since this input cable connection reads-in
when Motionpack-34 power is ON. (If this input is turned ON by sequencer or relay,
the setting may not be effective because the input may be OFF at the power-on.)

Motionpack

CN5
-18 1, (OPSL)

Fig. 4. 56

-47

024(V) -48 : |

Qz(V) -49

>

(i) Setting parameter

Set the value specified by the extended function at I’r43,” Pr47.

Table 4.19
Extended Function Pr 43 Pr 43
Variable speed positioning 2000
Passing signal output 4000
Angular index 2000000, Pré0=Pr61=+0
Clamp free 100, 200, 300, 400, 500, 600, 700
S-curve accel/decel positioning 1000
No-limit length 1000000
G 67 jump prohibit Not necessary
Signal extension during operation 20000
Auxiliary 1to 99
Encode of program select signal 40000
External data setting 28 Egﬁegﬁzﬁfr m)
40 (No parity check
External offset 50 EPariF'zy clizck) )
Extended zone signal output {(A) 100000
Extended zone signal output (B) 200000
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41.4.3 Program function command in detail (Cont'd)

(@) Variable speed positioning function (GO6)

(i)

Function and program method
By specifying main function, feed speed can be changed when discharge position has
passed the specified position in the program.

This function makes G68 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 to {,, f., {5 and f,

during moving to the desired position X4.

| Speed line diagram ‘

F
f2l-------
) S A
fa|-—==-=f---—-—— == ==
7]
Fig. 4. 57
Nn G68 X x. Np
Np G0s X x, Ffl 1i
Np~+1 G066 X x Ff2
Np +2 G06 X x4 [713
Np +3 G06 X{xsta")Ff4-- =
Np +4 (69 The desired

position of this
command is
located ahead of
Nn block desired
position

(G06 cammand in the subprogram does not decelerate the speed to stop at the specified
position. When the command position has passed G06 specified position, the next hlock
will be executed and the speed will be changed to the next G06 feed speed command
value.

Once G06 specified by speed control option is executed in the subprogram, the
moving desired position will be G68 specified position and continuous feed will be

performed until the subprogram is completed.
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(i)

(iii)

(i

Parameter setting

Parameter setting value for for effective variable speed positioning is ; Prd3 = 2000

(CN5—18 < 0, V short-circuit is available.)

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

Thus, GO6 in the main program is operated as skip command of the basic functions.

Precautions for use

®

Speed change (at accel,”decel start) may be sometimes later than the specified
position by a maximum of 15ms. Thus, changing position has distance variation of
the maximum (Speed before change * 15ms.)

Do not perform single-block operation ; otherwise the subprogram will be complet-
ed with the first speed G06.

If M-code is executed, moving will be continued with the speed of the former block
until M-Fin functions. Even if it has already arrived at the desired position before
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 G06 command has been executed in the
subprogram. When there is any command other 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 limit are performed.

Do not set any other numerical value to parameter 43. Malfunction may occur by
simultaneous selection of another optional function.

For the last G06 command in the subprogram, set the command position prior to the

end position in order to pass the G68 end position.

Passing signal output funciton (G07)

Functions and program method

Based on the main function specified conditions, skip positioning command (G97) is used

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 output command given in the next block can provide a passing

signal.

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

position of x,, x, and x; when moving to the desired position xe with speed f.
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Program function command in detail (Cont'd)

el : ;
1 . : : \
! 1 1
o | 1 '
£ ! : '
5 X, Yo X,
1 . !
PASSING SIGNAL ] : | l
MB1 :____| __1
PASSING SIGNAL W l |
M52 p
¥ * 1M signal width is determined by the

trming of M -Fin input
Refer to (iv) Operation described
below

Fig. 4. 568 Passing Signal

Provide xe as the end position of the end position specified by the subprogram call
command.

Provide x,, x, and x; as the desired positions of skip positioning command G07 in
the subprogram. Specify the speed f moving to the end position xe by GO07
command speed.

For passing signals, any of M51 to M56 can be specified. Here choose Mb1 and M52

as an example:

MAIN PROGRAM SUB PROGRAM

m GO7 X x, Ff
m+ 1| M51
m+ 2| GO7 X %z Ffh
m+ 3} MB2
n G68 X xd Pm
m+ 4| GO7 X x, Fth
nt1
m+ 5[ M5l
m+ 8| GO7 X xdte Ffh
m+ 7| G869

Fig. 4. 58 Program Example

(il Setting parameter

For effective passing signal output function, set the parameter at Pr43 = 4000.
{Shortcircuit across CN5 — 18 and 0.,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.

(iiil Precautions

(D The subprogram must be ended as shown in Fig. 4. 60.
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(iv)

SUBPROGRAM

* | T *1
m GO7 X xd*ea Ffi «— G07 COMMAND DESIRED POSIT!XON
A PROVIDED PRICR TO END POSITION

m + 1| G6S

Fig. 4. 60 End Display of the Subprogram

Do not insert any other command between m” block and m” + 1 block.
Without m” block GO7X xd % a Ffli command, Motionpack-34 dose not effectively
function even if alarm does not occur.

@ For G07 command speed in the subprogram any speed can be selected depending on
a block, although speed change will be somewhat delayed. However, do not change
the torque specification: the deceleration at the stop position may cause malfunc-
tion.

@ When G07 command in the subprogram has accepted skip signal (ESP7), do not use
G07 command because it 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 other than feed commands, pay attention
to execution time and accuracy caused by traveling,

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

® For the last G07 command in the subprogram, set the command position at the end

position + « in order to pass the G68 end position.

Operation

@  GO07 command in the subprogram specifying the end position dase not decelerate the
speed for stopping at the desired position.

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

@ 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 feedback pulse arrives at the desired position
Xa.

@ M signal output used as a passing signal is as shown in the standard specification.
Accordingly, when M-Fin signal does not return, M signal will not be reset. If the
next passing signal is output before M-Fin signal returns, it must be 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)

DISTANCE

b —— TIME

M5 QUTPUT F{] I'{l
M52 DUTPUT

e R

{a)}IN CASE M-FIN IS IN TIME

ME1 OUTPUT
M52 OUTPUT

N
F

N
{b} IN CASE M-FIN IS NOT IN TIME

Fig. 4.61 (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 the former M-signal is reset, the relation of M-signal

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

Xdf=m== - oo e mm o

X3

X2 r

DISTANCE

X1

TIME

ME1 OUTPUT

M-FIN

I IN CASE THE SAME SIGNAL
IS WAITING

Fig. 4. 61 (b) Passing Signal Operation
@ Use for M-signal output extended function If M-signal output extended function is

specified, M-signals can be set.”reset at the passing position.

MAIN PROGRAM

MOTCR
m GB8X XdPn

SUBPROGRAM

il 1 n [GO7X%  Ffl
SIGNAL OUTPUT a+1 | M1
n+2| 607 x
n+ 3] M3
n+4| GO7 X(Xd+ a)
n+5( G&9

Xl

=

D
)
]

IDNVLSIT
o

Fig. 4. 62 Example of Extended M Function
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When the main extended function and extended M function are specified at the
same time, set parameter 43 at 40XX (XX = 01 to 99). When M-signal extended
function is used together with them, read (h) Extended M function in this paragraph.

® The time from passing specified position to the next block execution has a
maximum of 4 ms variation because of the delay of signal .70 time. Accordingly,
this function is not adjustable for the application requiring high accuracy of passing
signal position.

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

Otherwise, one block will be executed every time the single-block start signal is turned on.
Therefore, at the time when the first G07 command is executed in the subprogram, it gives a
movement to the end position. (
After that, passing signals are output every time the single-block signal is turned on,
For resetting M-signal, the requirement for the M-Fin signal is the same as that of automatic

operation.
(c) Angular indexing function

(i) Function
This function specifies rotation position by angle. This function comprises the following
two types in rotating direction specifying method.
* Rotating direction specification type angular indexing function ....G05
* Short-distance direction automatic selection type angle allocation function...G06, G07
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 the position command unit defined by parameters 50 and 51
must be commanded.
{ii) Setting parameter
This extended function becomes effective when the parameters are set as below:
Prd3 = 2000000
Pr6¢ = Pr61 = C
C is the setting value (position command unit) corresponding to one rotation and must
not be 0.
(i} Details of function
(O Rotating direction specification type angle allocation function (G05)
» Specifying method:
G X (B F(DI3)
provided, | 8 | < ¢ = (360
thus, — 360° < @ < 360°
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41.4.3 Program function command in detail (Cont’d)

+ Operation
— Make positioning at X = & from the presnt position.
— Rotating direction depends on X sign ;
= # =2 (: Forward rotation
X = 8 < (: Reverse rotation
— When the present position is in the same location as the command position, there is no
movement, which means that movement is completed.
— After executing this function, the present position becomes the command position
6. ( — 360" < 8 < 3607

{Example)
Where G05X (340°) F (f} I (i) is executed from the present position X = 825 ;
The present position X :

X = 825°
= 360° X 2 + 105°
= 109
The posttioning position will be:
X = 340°
X =825"
x=c
X =340°
Fig. 4. 63

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

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

— With | 4| = 360", this function performs the same operation as standard G05.
Where G05X (7507 F (1) I (1) is executed from the present position X = 15°, positioning
is made at 30° after 2 rotations from 15°. The coordinate of positioning position will be

750°.

X=15"—x="750" X=30"

X=15"
X=0°

Fig. 4. 64
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@ Short-distance direction automatic selection type angle allocation function (G06, GO7)
* Specifying method
GO6X (8) F (f) I (i),
however, | 8] < 360° ( — 360° < 8 < 3607
« Operation
Make positioning at X = # from the present position.

— 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 = 440
= 360° X 1 + 80° (
270" — 80° = 190° > 180"

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

X =440
GOB X270°
— x=0
%=270"
Fig. 4. 65
X=440"
GOBX190"
" x=0
X=180" c
.
Fig. 4. 66

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

This function 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.

After executing this function, the present position becomes the command position 4. ( —
360° < 8 < 360°%)

After executing this function, coordinate shift is still valid.
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41.4.3 Program function command in detail (Cont'd)

(iv) Precautions for use

« When the command position is at 360° or more :
Standard skip positioning is made.

# — 360° X n + ¢

Accordingly, & 8 is positioned at n-time rotation from the home position.

» Relation of skip signals
When the skip signal is turned on during anglar indexing operation, 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: X= 765"
G05 | X765 F (D 1) i
GO6 ZROTATION o
GO7 X=765"
=360X2+45"
Fig. 4. 67

(d) Clamp free function (G05, G086, GO7)

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

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

{ift Program method and operation.
In this function, if the signals in current limit (CN3 connector 12-pin, “CLD” signal) are turned

on during execution of skip positioning commands G05, G06 and G07 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 becomes 0.

When the signals in current limit are turned off, Motionpack starts to discharge the

command pulse from its present position to command position again and the motor starts to

rotate.
Whether CLD is ON (free state} or OFF (normal movement state), the next block is

executed by command position arrival skip or skip with skip signal ON. On the G07 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

Motionpack External
Program Operation Scquence
N& Msb Clamp start ———=—
command
N86 GOT U9809.999" FO 110 | Free ——CL signal ON
Clamp operation
External
force
Free released |—+— Clamp releasc
Ne movement CL signal OFF
even in external
force 0,
Skip —=—— EPSC7 ON
N8&7 GOl X0 F8000 1200 Return

{*): 19999999 can not exceed soft stroke limit.

(i} Setting parameter

Set Parameter 43 according to Table 4. 21.

Table 4.21
Parameter Pr43 Command to be Free

100 G5

200 G06

300 G05, GO6

400 GO7

500 GO5, GO7

600 G06, GO7

700 G05, G06, GOT

Short-circuit CN5 - 18 «——  Q,, V is needed.

~ 113 —



41.4.3 Program function command in detail (Cont'd)

{iv) Precautions for use

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

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

- Of the current limit is charged,the signals in current limit are turned on automatically by

external forces.

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

of the range may cause a malfunction.

NOTE

S-curve accel ~decel positining function is extended function of G05 ta GO7 ; see Par.11.1.

(e} Infinite length operation function (G34)

{iy Function

Infinite length operation (MK2} function continues movement operation until EXP signal is
turned on after starting to move by G34 common : it makes positioning at specified length L
position after EXP signal is turned on.

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

(il Specification
With parameter setting Prd43 = 1000000, the infinite length operation is valid. Short-circuit
across CN5-18 and 0,V is needed.

(il Operation and program method
» Specifying method
GHUXLYFEH L) or
G34U (LY F (O T ()
« Function operation
This function makes positioning at the specified length L position from the position with
EXP signal ON after starting to move.
« Moving direction
— Direction specified by G68X (x) in the subprogram (G68X--+) specifying end position.
— 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 specified by G68X in the
subprogram specifying end position. Until it stops, G34 ALM signal will be turned on
unless EXP 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 10% in
position command unit. However if the movement is given more than two minutes, G34

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

I.__,l MIN 10ms
EXP SIGNAL

Lt—
1 ! AT STOPPING /]
! X SPECIFICATION A=2 .
. / U SPECFICATION A—a0+5

\A—aO £ TIME

Fig. 4. 68
* Moving distance after EXP signal is ON
Whether the specified position is X or U, L distance is made. Moving distance L can be
specified with the value exceeding G68 position specifying X value. G68 position specifying
X, specifies the limit position searching for EXP signal.
+ Coordinate after external positioning
— In case of U apecification
The coordinate is still in the coordinate system when the G34 command has started.
Accordingly, the present position display after external positioning is completed will
be in the position added with moving distance from G34 starting point.
— In case of X specification
The position with EXP signal ON is to be a home position. However 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 G68
When the position is specified in the G68 subprogram specifying end position, EXP signal is
turned ON. When completed by G34 Fin signal after the alarm. The subprogram specifying
end position is completed. The movement return to the block next to G68X--- command”

is given.
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41.4.3 Program function command in detail (Cont'd)

2 MIN EXECUTION
i END POSITION
] ‘_—/_\L”’_ARHIVAL STOP
G34 EXECUTION 'y e T
S I | JCOMPLETED
] I [
G34 OUTPUT ? A ., !
[ &xe _._L}'l_ '
EXP INPUT NeuT )
G34 ALARM
1
G34F INPUT —s g
G34 SINGLE EXECUTION IN
EXECUTION G68 SUBPROCGRAM
Fig. 4. 69

(fi G6&7 jump prohibit function

{i) Function

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

(i) Preconditions of main function specification
This extended function becomes valid by jumper connection®.
* Jumper connection :

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

{iii) Function description
« Specifying method
G67P (p)
» Function operation
— Jump prohibit signal (JPIBT)
In case CN5-32 pin is turned on, the next block 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 is skip operation during skip
positioning ; the block execution will jump to the block specified by P when arriving at

the desired position without any skip on the way.
{g) Extended 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 feedhold

— Where the mode changes to other mode

— Where M30 is executed 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 ~QFF. Accordingly the sighals 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.

(i) Specification
Single extension in activation is valid by Parameter setting Pr43 = 20000. Short-circuit across
CNI15- 18 and 0.,V is needed.

{h} Extended M function

(i} Function
4 types of M functions M51 to M56, M60 to M79, M81 to M86 and M91 to M96 can be specified.
+ “M51" to “Mb6"”
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 “M79”
These functions make M code encoded to output by 5 signals from M51 to M55,
After a specified time (by parameter) M56 synchronizing signal is output.
Do not use M60 unless it is absolutely necessary. Turn on M-Fin to reset the output and
turn it off to execute the next blok.

Table 4. 22 Functions of M61 to M79

6162636465 6667686970 71~ ]77]78]79

M5t p1fof[1[of1[o]r[o]t]o]1 1ot

52 foJ1[1lofof[1[1]ol0 o]0 100

ss folofofrit|1 1]ofo]o0]0 100

54 [oJojolo,0lojof1[1]0]0 011

55 JoJofofloJolelololo 1]l 111
M5! ... 2°-digit
M52... 2'-digit
M53... 22-digit
Mbd ... 23-digit

M55... 0=M60S 1=MT708
M56 ... Strobe signal

+ “MB81” to “M86”
As shown in Table 4.23, corresponding M signal output (M decode signal) is turned on by
M&81 to M86 functions.
Even if the M signal output is not turned on, the next block is executed. Accordingly,
some M signals can be output simultaneously. Even if the M-Fin 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 Correspondence of M8X and M5X

M Function M Signal output To Be Turned On
M81 Mb51
M8?2 M52
M83 M53
M84 Mb4
M85 M55
Ma6 Mb6

« “M91” to “M96”
As shown in Table 4.24, corresponding M signal output (M decoded signal) is turned off by
M91 to M96 functions.
Even if the M signal output is not turned on, the next block is executed. Even if the

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

Table 4. 24 Correspondence of M8X and M5X

M Function M Signal Output to be Turned OFF
M91 Mb51
M92 M52
M93 Mb3
M94 M54
M35 M55
M96 Mb56

(il Specification
The time from M code output to simultaneous signal output is set at the Parameter 43.

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

(Example) Pr43=50 50 x 10ms=0.5 second When M8 to M8&6, M91 to M96 are used, set Pr43
at a value of 01 to 99.
Short-circuit across CN15—18 and O,,V is needed.

NOTE

When specifying extended function simultaneously, several M signals are limited. See par. 11.
3.7114,7116.
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iy Encoding program selection signal

(i) Function
Following ara the extended functions:
* By encoding program selection signals (PGS0 to PGS9, PGSL00 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

completed by M3( command, as it is in the standard.

(i) Specification
By setting parameter 43 at 40000, encoding program signal is valid.
Short-circuit CN5—18 — 0.,V is needed.

(iii} Program selection signal
This signal is input with 3-digit, binary coded decimal code (BCD code).

Table 4. 25 Program Selection Signal (Odd Parity)

BCD Code
Signal Name
0 1 2 3 4 5] 6 7 8 9
2° PGSO 0 1 0 1 0 1 0 1 0 1
2! PGS 1 0 0 1 1 0 0 1 1 0 0
l-digit 2t PGS 2 0 0 0 0 1 1 1 1 0 0
21 PGS 3 0 0 0 0 0 0 0 0 I 1
Parity bit PGS 00 l 0 0 1 0 1 1 0 0 l
2° PGS 4 0 1 0 1 0 1 0 1 0 1
2! PGS 5 0 0 1 l 0 0 l 1 0 0
10-digit 27 PGSé6 0 0 0 0 I 1 1 I 0 0
23 PGS7 0 0 0 0 0 0 0 0 1 1
Parity bit PGSL 10 L 0| o 1 0 1 1 0| 0 1
20 PGS 8 0 1 0 1 SN0V S S
100-digit 2' PGS9 0| 0 t I VA Vo B R e
Parity bit PGSL 20 1 0|0 I AN I A A R
Parity Specification PGSL 30 PCSL 30 = (1) g:tzoﬁfdoigr:;rii};eiieck
Notes:
l. The Signal cable state in this table is:
0: Open

1: Connected to 0,V

2. Check 0dd parity. Where PGSL30=1 {PGSL30 signal to be connected 0,,V), parity is not
checked, and PGSLD0, PGSLI0, PGSL20 are invalid.
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41.4.3 Program function command in detail (Cont'd)

(iv) Signal timing
The basic function has two ways of automatic operation : by PGS signal and by ATST signal.
However, for “encoding program selection signal” extended function, only the method by
ATST signal is valid.

In Fig. 4.70 the signal priority of automatic mode selection and program selection is not

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

ON
AutomoDE |
SELECTION (PLAY) .
PROGRAM SELECTION . N
*GS) . x oFF
: ON
AUTOMATIC OPERATION : |
START (ATST) ' )
; :
MORE THAN
3bms
Fig. 4. 70
{v} Error check
- E-r- A5EF! (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 extended function specifying signal does not exibecause of disconnection,
etc., encoded specification does not work.

Then, if encoded program selection signal is input, it means these are some PGS
signals input, which cause program selection error.

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

(viy Applicable example

Independent positioning of maximum 398 points
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Motionpack-34 24\

SELECTING f
POSITIONNG PONT | |
0V STL N
Ialal i OPERATYON
PGS, PGS :
SBK
PGCL ’
| o ATST:
SBST
Fig. 4. 71
01234567809 Mationpack
12° | et | eyl e ey el Pose
2 aorp—g kg~ PGS1 JCNSE
1DGIT $27 o, T "1 PG52 |CN56
2 N 3L PGS3ICNE
PARITY T i EBPGSLOO CNS 8
01234867809 CNS-4
2° | i PGS4
it 3
10-DIGIT $=—o) NG 23
pf:w! LT PGS7 | CN5.-38
o } 5=
PGSL1D | CN5-39
0123 [ CN519
2° ld‘%d,.jl\ [ 1] rpcss
2' i ; PGS9 [ CNE-2
100-DIGIT fr5 |- 4 ! — PGSL20 | CNG 3
CNE-20
§71 NO PARITY PGSLI0 L
‘[cws 35
02V
Fig. 4. 72

Starting from 399 block causes program error after movement is completed.
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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. It has the following capabilities.

Motionpack-34 programmer employs CMPF-PM33D.“F which is a version of
Motionpack-33 programmer CMPF-PC33C.

CMPF-PM33D,”F has processing function of parameter 30X adding to the functions of
CMPF-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 continuously as part of

systemn monitor or control panel.

BLOCK NQ

a8
&

O

ABS

—®

@

?)_ /B D
o~ DI XA |
-0
(GEB8) [{e{el)]
. | —) — —= — — —
END SHIFT JUMP
{M30) (G531 1667
—
v AD® @]
= = \ 1
5@ ® ©)= -] e,
START
LoAD J{ /0515 : Normal/alarm display
=] T
status|| PROG A5S N lr
VER MODE [NCR
= —= ’\
POS QF § GAN

CMPF -PM23

Incremental/absolute display
Address display

Block No. display

Data disptay

Function selection
Programmer mode selection
Digit key

Operation selection

,E YASKAWA

SRR IRSRORRORA)

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

Item ( Ad-
Maode . Tape
Key dress) Function Start
Key
PRM Writing parameter g:?:rll?egter
PROG Writing program gﬁg;rl;ﬁq
SET 1} Writing coordinate
correction (Coordinates
8 and 9 only) _
POS/0FS 2) Writing coordinate
Compensaticn (Coor-
dinates 1 - 9
1) Input status display .
{Input) Collating
PRM . parameter
2} Qutput status dis- tape
play {Output)
1} In-operationdisplay
STATUS {1 status) _
2) CM error status Cfélgit;?f
PROG display (Error) ?ape
3} Cause display
(Hold)
POS,/OFS | Position error display -
Parameter display Parameter
FRM (0-299) tape output
Program display Program
PROG (0-499) tape output
1) Current position
display (A)
2} Universal position
DSPLY display
3) Command position
POS./0FS display (C} -
4) Correction display
(0
5) Compensation
display (5]

Note: , ) ) ) ) )

1. If ~ot £2+E is displayed in the universal display
while selecting set mode, checkthat EDIT signalison.
The set mode can only be selected while EDIT
is ON.

2, When parameters have been rewritten, be sure to

turn off the power supply and turn it on again
before starting operation.
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4.21 Motionpack-34 Programmer Functional Operation

4211 Keyboard and display

The Motionpack -34 programmer keyboard 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.

INCR-ABS indicators
Effective only for indicating the coordinate positions in setting or displaying programs.
INCR .. .Lit when the universal in {g) is incremental.

ABS . .. Lit when the untversal displayed in (&) is absolute.

Address indicators
They indicate the addresses of the data displayd 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
mode, data types are displayed, and in the signal display mode, the input, or output signal
and channels are displayed.

When the decimal point in the block No.display blinks, enter numbers with the digit
keys and depress the [1] or [1] key.

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 | ENTER ! Key. The decimal point
stops blinking, and the data is input (When entering programs, depress the =] or <] key for

each address.)

Universal display

Signed decimal data, or special symbols data or status is displayed. Only the (—} sign is

displayed and {+) sign is omitted.

(® Function select

These keys with indicators are used to 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.

¢y Numerical key

These numerical and sign keys are used to enter numerals.

(i) Operation selection keys
These keys are used to select writing, next item, or other operations.

4.21.2 Mode select

The setting mode, display mode and data types are selected with these modes are listed in
Table 4.26.

{1) Parameter setting

Depress| SET ‘and‘ PRM ‘keys. The block No. display {lickers. Write the parameter No. in

the block No. display by depressing the digit keys, and then, depress the [1] or [T] key.
The block No. display stops flickering and the universal display starts to flicker. Write

required data with the digit keys, and depress the key. The universal display stops
flickering and the data is stored.

To set a subsequent parameter, depress the [1] key. The parameter No. in the block No.
display is increased by one, and the same data is displayed. If the parameter is not to be
rewritten, depress the [{] key. The data set before cannot be rewritten.

To keep [1] or [T] key pressed increases,”decreases parameter number. Previous,” next
parameter number and its contents are displayed. When these keys are released, parameter
number stops.

When the parameter is to be rewritten, depress the mode keys again. The block

No. blinks requesting the enter of a parameter No. If wrong digit keys are depressed while

writing block Nos. or data, depress the key. The digits are reset to 0.

NOTE

- The written parameter data are not checked for the data range. Carefully check the digits
when entering them,

» When all parameters have been entered, turn off the power supply to the Motionpack
controller once and turn it on again. With this operation, the entered parameters become
effective.

(2) Program enter
Depress the | SET |and| PROG | keys. The block No. display blinks. Write the block No. and

depress the [{] or [T] key. The block No. stops blinking, the function code (G) indicator for the
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4.21.2 Mode select (Cont'd)
current contents of the displayed block blinks, and the set address indicators among X-P light
simultaneously. {No digit is displayed.)

To write a program, depress a selected G code key. Depress the ] or key. 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
Wé]\) key. When the program is written, the indicator stops blinking.

When the =] or ] key is depressed, the data is checked automatically and, if the data is

wrong, A= AE-- is displayed. If required data is not completely written in the

ENTER | mode, the G indicator continues to blink. When a part of the existing program is
to be corrected, keep depressing the | or [ key until the required address is displayed.
Keeping [ or -] key pressed displays sequentially the data of addresses X to P related to

the selected function. After address indicator starts to blink, select the digits and depress the
] or f=] key and then depress the @ key.
To cancel the written digits, depress the key. Since no address indicator blinks in
the following cases, depress the required code key again.
» When an end position designating subprogram call (G68X... P..) is changed to repeat
subprogram call (G68L... P...).

- When an in-position pause (G40} is changed to a time pause (G40D).
» When jump from subprogram ((69) is changed to a simple jump (G69P...).

(3) Program all clear

Depress the | SET | key and the | PROG | key. The block No. blinks. Depress the| PROG |, [1]

and keys simultaneously and then depress the | ENTER | key. All the blocks are

rewritten to become M30

(4) Coordinate system select
The coordinate systems T1 through T9 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 specified in reference to the T0 coordi-
nate systems. The T8 and T9 coordinate systems can be offset by &= INC 8 or = INC 9,
respectively, but their initial values can also be preset by the programmer.

When the T8 or T9 coordinate system is used, all the position commands are ones

corrected for the shift distance (S) and the offset distance (O)

-—$ } T8 COORDINATE SYSTEM

:OFFSET 8 I X(u) +58 +08

' SHIFT 8

i $ i T6 COORDINATE SYSTEM
X{u)

Fig. 4. 74 Coordinate System Select
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(a) Offset value setting
Select the position setting mode.

Each time the mode key is depressed, the block No. display changes between
and [S[{&]. & means OFFSET, and 5 means SHIFT. The blinking digit
represents the coordinate No.

Select OFFSET 1 , write the coordinate No,. and depress the [I] or [T key. The block No.
display stops blinking, and the universal display starts to blinking.

Write an offset value and depress the key. When the {1] key is depressed,

subsequently, the next coordinate system is selected. The value are in minimum position

command units.

(b} Shift value setting

Select the position setting mode. ( | SET l ‘ POS,.7OF5 ‘ ) Depress the | POS,0FS | mode key
until 5 (meaning SHIFT) is displayed, write the desired coordinate No. and depress the [] or

{11 key. The block No. stops blinking and the universal display starts to blink.
Write the required shift valua and depress the | ENTER | key. When the []] key is

depressed, subsequently, the next coardinate No. is displayed. Shift values are in minimum

position command units.

4.21.3 Display method

{1) Parameter display
Select the parameter display mode with the mode select keys. The block No. display blinks.
Write the parameter No. for the required parameter in the block No. display, and depress the

Q] or [1] key.

The data of the parameter is displayed in the universal display. To 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 mode key is depressed, the block No. display blinks,

requesting 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 [1] or [T] key. The block No. stop blinking, and the content of the
selected block is displayed by the indicator, the address indicator and the universal display.
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4.2.1.3 Display method (Cont’d)

-~

When the block contains two or more addresses, the second and subsequent address and their
contents are displayed when the =] or ] key is pressed. By continuing to press [=] key, all the
data (X to P) of the selected block are displayed sequentially, and automatically proceed to the
next block.

While the block No. is not blinking, when the [1] or [T] key is depressed, the block No.
increases or decreases by one, and the contents of that block are displayed. In this case, then
the ] key is depressed last, the left end address in that block is displayed, and when [ is
depressed last, the right end address is displayed. Addresses other than F, [LD,P,X,or L are not
displayed.

Stored data are checked by the Motionpack controller. If program error is detected, set
the controller in £ &~ display and check the data displaying by use of [H or & key.

{3} Position display
Select the position display mode.(| DSPLY || POS.ZOFS |) Each time the (| POS,” OFS mode

—

[Ny

key is depressed, the block No. display changes in the sequence of F — il — 7 —

and the coordinate No. blinks.

The meaning of each symbol is as follows.

Current position

Universal display

[

Command position

Offset value

C

Shift value
Write the required coordinate No. in the block No. display and depress the [1] or [1] key.
The coordinate No. stops blinking and the position in the selected coordinate system is
displayed. Depress the [1] key and the position in the next coordinate system is displayed.
Displayed is possible for & and I with coordinates T0 through T9, for /7 with T8 and
T9 and for § with T1 through T9. Display for }f is made with the currently selected
coordinate system. Display for !/7F is the current value, for !} is the remaining distance,
for 112 is the commanded position, for Lf3 is the position error and for {4 is the feedback
position.

{4) Status display
Select the program status mode.( [ STATUSJ ‘ PROG ‘ ) Each time the | PROG | mode key is

depressed, symbols 5, £~ and Hg are displayed in the block No. display in sequence and

the relevant contents are displayed in the universal display.

With the display of Skt 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. This display is only effective during an automatic operation cycle. For
the details of the displayed data, see par. 11.2 “Motionpack-34 DISPLAY LIST”
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{5) Signal display
Select the parameter status mode. ( I STATUS ‘ ‘ PRM | ) Each time the key is

depressed, symbols ¢, and @ are displayed in turn in the block No. display and blink.

The symbol ¢ means an input signal and & an output signal. Write a desired channel No.
in the block No. display and depress the [1]or [T]key. The display stops blinking and the signal
data is displayed in the universal display. The 8-digit display represents 8 input or output
signal and 0 and 1 indicate OFF and ON respectively. When the [1] key is depressed, the next

channel No. is selected.

(6) Position error display

Select the position status mode. Display o/ in the block No. display. When [{] or [T] key is
depressed, the display stops blinking and the data in the error counter is displaved in the

universal display. The symbol &/ represents the compensation value for D~ A drift.
4214 Tape

(1) Tape device

Use a tape device designed for the R5232C interface 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

. CL, GL B LCL,CL
< 5 RE /llRFNOIP 1234567 o L% i (

AXIS NO.

Fig. 4.75 Parameter Tape Example

* Write 9% before and after the data portion. In reading, the codes after the first % is read as
parameter setiing data and is stored 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 prefix P.

C

NO1  P-1234567 R

LEND OF BLOCK CODE
SET DATA { = —1234567)
PARAMETER NO. (=01)
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4.21.4 Tape (Cont'd)

C
The code R

end of all blocks. Be sure to write the parameter No. in a block before any other data or

indicaties the end of each block (end of block code) and should be written at the

symbol. If a set value prefixed by P is written before the parameter No., this constitutes a

format error.

« The numerals following N or P may be written with the leading zeros omitted.
LEADING ZERO OMITTED

C

C -
—— NIP-567 ¢

NO1P-0000567 R

« In the data portion between tow % signs, only the following codes can be used. Any other

codes are regarded as error data.

e Axis No. designation

N Parameter No. designation
P Setting value designation
0-9 Digits

+, —  Signs

< End of block

% Line feeding

ISD Spacing

(b} Program tape format

CL Lo . CL CL,CL
<'-RF“RFMOOGOI X 100.F 500 1 200 "M305 1% - <

Fig. 4.76 Program Tape Example

» Write 9% hefore and after the data portion.

{same as with parameter tapes)
» Be sure to write % at the end of all blocks.

« In the data portion between two 9 sings, only the following codes are effective. Any other

codes are regarded as errors.

e Axis No. designation
N Sequence No. designation
G Function designation
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Position (absolute) designation
Position (incremental) designation
Feed speed designation

Torque designation

Auxiliary function designation
Dwell time designation
Coordinate No. designation

No. of loops designation

Jump designation sequence No. designation

S Il B B e e il

o

Digits
Signs

o
=
T

End of block

Line feeding

v MmO 4+

Spacing

« G function and subsequent address designations are valid only in the following formats ; any

other formats are regarded as errors.

G69

GG69P

G67P

G04

G04D

GH2X T

G53T

G68L P

G68X P

GOIX (I, F) .. Even if | and ~or F designation is omitted, a format error does not
occur.

GOX (I, I9)

GoeX (I, F)

GO7TX (1, )

G27X (I, F)
GHX (L 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 value limit
Sign + or — [(only effective 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 be punched, collated and read in the EDIT mode. To operate with a paper
tape, Motionpack axis Nos. (parameterb4) and transmission baud rates (parameter37) must be

set. Axis Nos. are from 1 to 9 and are stores in the Motionpack controller. Transmission
baud rates are stored only in the programmer and are erased when the programmer is

deenergized.

{a} Punching parameter tape

Depress the | DSPLY | key and the 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 [1] or [T] key.
The data of the block are displayed.

Depress the| TAPE START ‘key. The program is punched from the designated block to

M30. Depress the| TAPE START | key again. The next block is punched until M30 appears.

Pressing | TAPE START | key with %\]I?)CSR kept pressed, punches out all the data of

block numbers 000 through 499. When ‘ TAPE START | key is pressed without in\]IBCSR key

punches out the data of block numbers 000 through 399 and omits the M30s, after the first M30.
To stop the tapa punching, press key. The data of the block being punched out are
entirely punched out and stopped with end mark (%).

(c) Parameter tape collation

Depress the‘ STATUS |and[ PRM ‘ keys. The block No. display blinks, and the input signal

is displayed.

Depress the[ TAPE START l key. If normal data is not received within 5 seconds after

depressing the‘ TAPE START ‘ key, BAUD ERR is displayed. Discrepancy between the axis

No. on the tape and that of parameter 54 is displayed as AXIS ERR.

When data is received in formats different from the NOGIP0O00* parameter tape format,
FORMAT ERR is displayed. When the read data contains a parity error, PARITY ERR is
displayed.

If date is incorrect, CHECK ERR is displayed. When the tape is collated without errors
to the end, TAPE END is displayed.
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(d) Program tape collation

Depress the | STATUS | and| PRM | keys. The mode is displayed. Depress the

| TAPE START | key. If the format of the program tape is wrong, FORMAT ERR is

displayed. 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 parameter 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. g
If these axis Nos. are different, the tape cannot be read.
When parameter 54 is 0, axis No. collation is not made.
(f) Program tape reading
Depress the | SET l and l PROG |keys. The block No. display blinks. Depress the

| TAPE START } key. If the program tape 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 errors are checked.
» No data after 5 seconds from tape start BAUD ERR

* Parity 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 No. for parameter 54 is 0, no check

i1s made for axis Nos.
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4.3 Servopack (CACR-SRi | (TZ6S! )

4.31 Type
CACR-SR._ i - TZ6SM
= —=
LAPPLICABLE
FOR AC SERVO— M : M Series
Servopack F : F Series
S : S Series
DETECTOR SPECIFICATION
S : 8192 pulse/rev

SR : FOR SPEED CONTROL——

N AC MECANICAL CORRESPONDING FORM
0: No Interface
6 : Motionpack-34
With Interface
(J ASP- MPI03)

FDESIGN ORDER

Z - Corresponding to Absolute
Value Encoder

M\ AC MECHANICAL FEED SPECIFICATION

Motor output

03 0.3 kW
06 06 kKW
09 0.9 kW
—_ . 12 1.2 kW
M Series 20 50 kW
30 3.0 kW
44 44 kW
60 6.0 kKW
03 0.2 kW, 0.3 kW
’ 05 05 kW
—
. | 09 0.9 kW
F Series i2 1.3 kW
AC SERVO - 30 20 kW
SECTION ) _
HOACRSR +l~ ‘l NTERTAGE + _y FOR Motionpack:34 30 3.0 kW
HEM 1 BOARD P .
L —J (JASP-MPIO3) (CACRSR. .. [T765.7) 14 4.4 kW
- 03* 0.2 kW
‘ : 03 0.3 kW
. 05 0.5 kW
S Series 09 08 kW
- 12 15 kW
30 30 kW

* Servopack type:
CACR-SR03TZ655-Y41
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4.3.2 Block Diagram
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4.3.3 Characteristics, Function

43.31 Servopack AC servo section (CACR-SR: | TZ0S!

Servopack AC servo section is provided with general-use AC Servopack (CACR-SR° |
Series) added with brake function, etc.

Table 4.27 shows a comparison between CACR-SR. | ' TZ0S" iand AC Servopack.
Functions and characteristics of the general-use AC Servopack are still retained. For

details, refer to TSE-S800-5.1.

Table 4. 27 Comparison with General-use AC Servopack

Item

CACR-SR: i TZ0S.

General-use

CACR-SR' | BZIS. |

Contactor to open,” close
main circuit

Built-in
Closed by “AMP ON” signal ON.

Provided externally

Power supply for holding
brake

Built-in
Released by “AMP ON" signal ON.

Provided externally

Contact DB circuit

Provided
Released by “"AMP ON " signal ON.

Not provided

Non-contact DB circuit

Provided
Released by “SERVO ON " signal ON.

Provided
Released by “SERVQO ON”
signal ON.

Operation signal DC24V
power supply

Built-in
50m A max.

Not provided

Motor load detecting signal

Motor load detecting function provided.
Displayed simultaneously by code
“7" of the batch alarm display.

Single output signal is output
added to that on the left.

MCCB trip signal ocutput

Detects MCCB trip and displays
alarm code “27.

Single output signal is cutput
added to that on the left.

Alarm reset

Alarm reset PB
Alarm resrt input display

Alarm reset PB
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(1) Error detection function and display

Table 4. 28 Error Detection Function and Display

Error Detection | Numerical Description
Function Display senp
Overcurrent ‘ Detects when the main circuit has overcurrent. {Detects overcurrent 2 times more
Detection l than momentary max. current.)
Circuit Protect 5 N
Trip Detection . Detects circuit protector to trip.
Regeneratloq :;' Detects when regeneration process circuit is disabled.
Error Detection .
Overveltage ot Detects when overvoltage 1s abnormally high
Detection r {Detects when it gets approx. 420V.)
Overspeed g Detects when excessive speed command voltage is input and motor revolution
Detection = exceeds the following approx. rpm: Mseries: 2400 r/min, F series ; 3000 r/min. S series : 3600 r/min
lS)hort Voltage s Detects when main circuit 2C voltage is less than approx. 150V
etection Lt
Overload = Detects when overload states of the motor and Servopack.
Detection f (For detecting characteristics, refer to Fig. 4. 78.)
Heat Sink Over- o) [Detects when the heat sink in Servopack is abnormal heated.
heat Detection . (Approx. 85°C or more)
é:ﬁc?r ,'_-, Detects when AC servo board element is not normal.
Defective Phase r Detects when one of the 3-phase power supplies 15 defective.
Detection ! {Detects only when the power is turned on.)
gunawe_ly f_ Detects beforehand to prevent motor runaway or wrong PG signal connection
revention L.
P . .
g’ u {Not 1it) Detects that CPU 1s not normal
ITor
Absolute Error i i
Detection i Detects rpm serial data error closed to the absolute encoder.
Position Error L Detects the counter error operation in the Servopack
Detection L p I ’

QOverload detection {OL) level |

Fig. 4.78 shows the overload detection level set at 100 9% motor rated current.

TRIP TIME

(s)
1000

200

100

n
(=)

20

|
\
\
\
\

A\
AN

100 200
MOTOR CURRENT

(h)

Fig. 4. 78 Overload Characteristics
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4.3.3.1

Servopack AC servo section (Cont'd)

(2) Status display

(D On servo board

@ Brake control board

Table 4. 29 Table 4. 30 LED Name
Display | . LED S
Form Display Description Name Description
Lights when contrcl power (to i .
P Servopack) is turned on P Lights when the power is turned on,
Lights when the main circuit power Lights when motor brake release signal
(L(l}ﬂ:gen) MP/| | supply {[AMP ON| command is on} BR is turned omn.
— | is turned on. —
IN Lights when the speed command vol-
tage is approx. | £10mv | or more.
Base cutoff is released {showing the
%s&%mem ’ motor conducting.}
(Red) ——| | Base cuteff is functioning (showing
' the motor conducting 15 stopped )

(3) AC servo volume readjustment

Since AC servo volume board was adjusted at the factory prior to shipment, and the standard

setting is performed normally, rearrangement by the user is not needed.

|5 VP| [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 Tahble 4.31

Table 4. 31 AC Servo Board Volume Adjustment
Velume Name VR3 (=) VRS [ LOOP-GAIN

Function For ZEROQO drift adjustment For speed loop gain adjustment
Adjust the drift so that the motor may not | Adjust the strength of the motor shaft rigidity.
L rotate when the speed command is OV. The | By turning clockwise, the loop gain rises and
Adjusting motor rpm cannot be set exactly at 0 because | the shaft rigidity increases. To prevent hunting
Method of the influence of element drift provided to suitable adjustment is required f{for the
Servopack. Adjust in order to minimize the | machine.

drift capacity

Characteristics

FORWARD

Turning clockwise markes the loop gain rise
and the shaft rigidity increases.

Changed by
Adjustment
----- - CLOCKWISE
REVERSE — —— COUNTERCLOCKWISE
Volume Name VR 21 VR 5[ CUR]

Function

For PG power supply voltage arrangement

For maximum current arrangement

Adjusting
Method

If the wiring to PG is too long it may cause
lower voltage (runaway prevention protection
or the motor hunting, etc.), increase the vol-
tage for use.

Turning VR fully clockwise provides
maximum current. If maximum torque must
be decreased the machine side, turn it counter-
clockwise.

Characteristics
Changed by
Adjustment

Turning clockwise increases the voltage.
(Preset at 5.5V when shipped.}

Turning counterclockwise decreases the maxi-
mum torque. (Preset fully clockwise when
shipped.)

*When Motionpack-34 has performed positioning control, it automatically compensates the
drift within + 511 pulses.
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® O

gz 17 vouds - Havaéf’

Fig. 4. 79 Servo Board Component (

ALARM LED
Arrangement

PO E®®EE[ | ¢ fmwmm?

Reset button - Used for releasing alarm
« Alarm ! Display LED - Displays the hexadicimal digit according to the
« Status | {Red) content of alarms. {For details, see Table 4.28.)

Status display LED - [IN j-e Lights when the speed command voltage is
approx. | =10mV |.

P Lights when the control power is turned on.
MP|------ Lights when the main circuit power is turned
on.
Adjusting Voltage - is not used: Turn the volume fully counter-

clockwise. If necessary the other four can be ad-
justed. {See Table 4,31.)
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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 directly to Motionpack-34, it may exceed the speed
(600kpps) which can be processed. It is necessary to take detection unit (discrimination) into

consideration and to divide it in the Servopack.

{(Example) 10 mm,~rev lead screw direct coupling, discrimination 1 gm.p :
Set 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 ﬂ@%{ﬂ: 41.7kpps

As multiplied by 4 by the Motionpack-234,

Pr50 = 2500 x 4 = 10000 Pr50 = 1
_ 10mm. “rev _ - -
Pr51 = o000l - 10000 Pr50 — 1
(5) Setting switch
There are four switches ‘ SWI1 |, | SW2 | I SW3 |, | SW4 | ,on the hoard with the following
function ;
Table 4. 32
Switch Name Function User Setting
Saete motor function. (M) 12345678 (F) 12345678 ) 12345678

Sets Servopack function. ele! o o6 OOOSOSO0 00080000

SW2

Sets number of Possible
output pulses. (Refer to Table 4.33.)

ol
[}

W

Sets speed loop Possible {Refer to the figure below.)

conditions prever, it can be ger_ler;_llly used )
) with the setting at shipping.
Impossible
SW4 Sets motor characteristics Since Servopack function is set at the same
and Servopack function. (time the motor torque is set at the optimum
value, do not change the setting.
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Function

Table 4.33 Setting Divider

. Output Pulse . Output Pulse
Setting after Dividing Setling after Dividing
112 /3(4]|5]|¢86 {(per motor rotation) 11213 4|58 {per motor rotation)
SOOI |00 6000 OO0 |0|0 60
Q10| CI010 5000 O101010 50
@) OlO0|10]0O 4000 O 0100 40
O|O]O0O 3000 OO0 0 30
Q10 OO0 2500 OO0 Ol0 25
O OIO1o 2400 Q OO 20
O 010 0 2000 O OO 8192
OO0 1640 OO 4096
O10]0 010 1500 CiO|0 O 2048
Q10 010 1250 OO0 O 1024
0] @) OO0 1200 O O O 512
O 010 1000 O O 206
OO OO 800 00 C 128
O OO0 750 O O 64
O Q|0 625 O O 3600
Q1O 600 O 2160
Q101010 Q 500 ClIO|010 1800
Q|00 ) 480 O10|C 1440
O O|O O 400 O OO 1080
O10 O 375 o]0 720
0|0 O O 320 OO @) 360
O @) O 300 O (@) 180
O O O 250 Q O 90
O O 240 O 45
Q100 O 200
010 O 160
O O O 150
o O 125
Qo110 O 120
O O 100
O O 80
O 75
[ |: Pre-set at the factory.
Function @ Setting {./V filter (D)
@ Setting constant at PI (D to ®)
@ Time Censtant
Qs B 6Mn Short 1.2ms
.—@o)r/o———n—h 033 ub Open 0.1ms
(4] €3} (J2 &
et 40033 4F
P P %ﬁ—n—«o.zm @ Setting mode switch (&)
D Mode Switch
T e e2zer Short Not provided
Open Provided
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4.3.31 Servopack AC servo section (Cont'd)
(6) Check terminal list

Table 4.34 shows the check terminal list for M series Servopack.

For F or S series, refer to the materials for each.

Table 4.34 Check Terminal List

Equipment Sign | Signal Name Description

1 PA Absolute | A-phase pulse input PA and PB are 2-phase pulses with 90°
oA ] | e s roraton mp| Pk S, FC s e g
3 PB signal B-phase pulse input Waveform at Motor Forward Rotation.

e 4 * PB B-phase reverse rotation input PA _[:_!_ J l'"-’L
5 PC C-phase pulse input PB 3 | E [ 1 :
6 *PC C-phase reverse rotation input PC _]_:_L : i i :
7 - Not used
8 5Vp +5 ¥V from absolute encoder suppiied power

TM™M2 0Vp 0V of absolute encoder supplied power (signal common terminal)
1 IN-A For monitoring speed command input (connectors 1 CN (2 and @)
2 IN-B For monitoring speed command auxiliary input (connectors ICN @ and 49)
3 Vg For motor torque DC 4.0V 7 1000r,~ min

- 4 | T-Mon. For motor torque DC +£3.0V.7100%

™3 5 T-Ref Torque command DC +2.0 to +3.0V,7100%
6 | Usin | For monitoring U bhase o Frewuncy varies according to v/ min
7 V. sin For monitoring V-phase MOV- Amplitude varies accordiag to the torque

standard sine waveform

8 SG Signal 0V
! U PO phonitonng Type 03 | 06 | 09 | 12 | 20 | 30 | 44 | 60
2 Y W monitorng Monjtor soltage | 0.410.20(0.16] 0.08 0.04
3 Triangular Wave
4 AU For monitoring U-phase current amplitude output 330 TO 35045

™4 5 AV For monitoring V-phase current amplitude output £ 25 AI 35TO 40V
6 AW For monitoring W-phase current amplitude output T35 TOA0v
7 05C2 Carrier frequency (triangular wave}
8 5G Signal OV

Notes:

3. When observing, do not let adjoining check terminals

1. Check terminals can be observes by oscilloscope. :
Y contact each other. I[f they make contact, inner

2. Each waveform of TM3 ans TM4 is observed with a 1 t mayv be dest d
standard of TM3 & or TM4 ® (signal OV) . eemen 4 royed.. ) .
LTM2 (0Vp), M3 and TM4 (signal 0V) are 4. Do not use TM5 for observation since it is a check

impedance connected.) terminal only at shipping.
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(7) Setting at the time of delivery

{a M Series
Servopack SW1 Sw2 SW32 SW4
Type Motor T QOutput Pulse Speed Loop Motor Characteristics,
CACR- otor 1 ype Setting Condition Setting |Servopack Function Setting
5000 pulses/rev
SROBTZGSM 1 2 %456 7 8 1 2 344 5 6 7*A8”" 1 2 345 46 7 8 1 23 4 5H 6 7 8"
oooooooo’ |oooooooo| |oooooooo’ loooooooo|
to 00CO0O®Oe0D cCeeeessee 0090000 OBBOS0O0O®
SRG0TZ6SM
(b) F Series (
Servopack SW1 SW2 SW3 SW4
Type Motor Tvpe Output Pulse Speed Loop Motor Characteristics,
CACR- otor Lyp Setting Condition Setting |Servopack Function Setting
5000 pulses/rev
SRU3TZE)SF 1 2 3 4506 7 8 1 2 % 3 5 68 7" 8 1 23 45 6 78 1 22 458 7 8
oooooooo| {oooooooo’ 'oocooooo| [oooooooo
to OOCe0Oe00 Cseeeses eC0®0O0C00 OmeeecCe
SR44TZ 6SF
ic) S Series
Servopack SW1 SWz SW3 SW4
Type Output Pulse Speed Loop Motor Characteristics,
Motor T . . \ . "
CACR- otor Lype Setting Condition Setting |Servopack Function Setting
6000 pUlSES/I"eV SR 10 BZ. SR 15 BZ
1 2 345 6§ 7 &
SROSTZGSS('Y41) 123 4 56 7 8 1 2 3 4 5 6 7° 8* C®®00000 1 2 3 4 5% 6 7 g°*
e e cCeceO0O0 Ceessese
; [ooooooﬂ 'ooooooool SRO3BZ, SROSBZ, | [cee0eode

SR30TZ68SS

SR30BZ

* Spare short-circuit pin.
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4.3.3.2 Motionpack-34 interface board

(1) PG signal junction

After dividing PG signal provided in the Servomoter inside the Servopack ; The interface
board outputs for Motionpack-34 from connector 22CN. PG signal is equivalent output to
A-, B-, O-phase line driver (SN 75174).

(2) Overtravel detection limit switch signal process
The interface board read-in the overtravel detection limit swich (OT-LS} provided with the
machine. If stops feed in the direction of which either forward (OTF) or reverse (OTR) OT

-1.S is opened. However, feed in the returning direction is still possible.

(3) Current limit detection signal
If the Servopack current is limited, DT, DT contact will be closed. Contact output can be set
at 0.1 to 4 seconds 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

TS]XMINAL - TERMINAL

BOARD BOARD -
POWER o ‘
SUPPLY

- - TERMINAL '

*1[ Servopock BOARD

) Servomotor

- @1 3"
._/——{ ‘

Motionpack :I

o obo
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Table 4.35 Connector List (Example of M Series)

Output Supplied by Yaskawa Not Supplied by Yaskawa Supplied Yaskawsa
W Servomotor Servopack Motor plug Plug Brake o " .
USAMED.** CACER- plug (r Cable
03MS25
$3MS2T
0.3 - SRO3TZ6SM
03MS25D
03MS2TD
06MS25 Type™
UEMSZT D---MS3166A18-
0.6 CGMSZSD SRO6TZ6SM 108 (D1%0)
06MS2ZTD N---JAO6A-18
{9MS25 1051
05 |OMIT SRO9TZESM Type*! Type™!
09MS2SD ¥pe
09MS2TD D---MS3106A20 D---MS3106A145- Use Yaskawa
12MS2S 298 (D190} 75 (D150) PG cables or
1.2 LEM52T SRI2TZ6SM N“i:\giiﬂ'zﬂ' N.“JT:]JGlA-MS- casteaion
12MS25D
12MS2TD
20MS2S ;yp;; .
2.0 2OMSIT SR20TZ6SM 2253:1[;?:5)2
20M 525D
20MS2TID N JAGA 2.
30M528 228.]1
30MS2T
3.0 SR30TZ65M
30MS28D
0MS2TD
44M8528 Type**
i 44MS2ZT SRA4TZESM D---MS52106A32-
44MS25D 175 (D190)
4AMS2TD N---JA06A-175-J1
BOME2S
6.0*s ppBeT SRE0TZ6SM Contact your Yaskawa representative
60MS2SD ) .
B0MS2TD
%* 1 Servopack is provided with receptacles @, @, (@
* 2 Plug type at cable side.
* 3  Motor type :
TTHTMS2S — Straight shaft, without hrake; “MS2T —With keyway
Lk MBS25D - Straight shaft, with brake; O MS2TD ~ With keyway, brake
Oil seal is standard.
D - Brake with manual release mechanism.
B/E— Brake without manual release mechanism.
* 4 Plug type !
D—DAIICHI DENSHI KOGYO CO., LTD.
N—JAPAN AVIATION ELECTRONICS INDUSTRY, LTD.
Straight plug is standard.
% 5 Type of 6kW motor : USAMKD-60MS 2i
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44 AC Servomotor

441 Type
USAMED-06MS1_.
-AC SERVOMOTOR -E -OPPOSITE DRIVE END
-SERIES TITLE SPECIFICATIONS
. Not Provided : Standard
AR Dertes B With Brake (8. C Serics
AS: S Series 44M and 66M of M
Series)
ENCLOSURE E : With Brake (03 to 30M
E : Totally-enclosed, of M Series, F Series)
K ?Fe[{-clcl)oled 1Ty%e “—— -DRIVE END SPECIFICATION
: Totally-enclosed, .
Externzilly Fan-cooled Type g?tsérsgéfg :(\%ﬁgga(giposite
-MAGNET TYPE Drive End is with Brake.)
D : Ferrite Magnet S Beyway
M: Rare Earth Magnet J T : With Keyway, Qil Seal
-MOTOR OUTPUT .SHAFT TYPE
‘DESIGN REVISION ORDER e
(A, B, Crrreeeer ) ,1 : Iapgr Shaft
CT 2 : Straight Shaft
M: M Series “WITH ABSOLUTE ENCODER
S5: 5 Series
* MOTOR OUTPUT
Motor Type kW
USAMED-03MS51 0.3
USAMED-06MS1 0.6
USAMED-09M52 0.9
. USAMED-12MS2 1.2
M Series USAMED 20MS2 2
USAMED-30MS2 3
USAMED-44MS2 4.4
USAMKD-60MS2 6
USAFED-02FS1, -03FS1 0.15/0.3
USAFED-05FS1 0.45
USAFED-09FS1 0.85
F Series USAFED-13F52 1.3
USAFED-20F52 1.8
USAFED-30FS2 2.9
USAFED-44FS2 4.4
USASEM-02A52 0.154
USASEM 03AS2 0.308
. USASEM-05A52 0.462
S Series USASEM-08ASI 0.771
USASEM-15AS51 1.54
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 motor. The maximum speed at

combination with Motionpack-34 is 1200 r,~ min.

* TYPE USAMED-03M * TYPE USAMED-06M « TYPE USAMED-09M
2500 2500 2500
1500 1500} 1500
SPEED SPEED SPEED
(r/min} ! {r/min) 1000 (r/mn)y 1 OCOF
0 2 4 6 & 03 6 § 12 04 8 727 16
RMS TORQUE (N-m) RMS TORQUE (N-m) RMS TORQUE (N-m)
* TYPE USAMED-12M * TYPE USAMED-20M » TYPE USAMED-30M
2500 2500 2R00
SPEED 1500k SPEED 15001 SPEED 1500
(r/min) 1000, {r/min) 1000F (r/min) 1000}
0 T 0 10 2¢ a0 40 625 a0 80
RMS TORQUE (N-m} RMS TORQUE (N-m) RMS TORQUE (N-m)
» TYPE USAMED-44M * TYPE USAMKD-60M
2500 2600
SPEED 1500 SPEED 1500
i {r/min)
(r/min) 1000 1000
) A: CONTINUQUS DUTY ZONE =
. % B: INTERMITTENT DUTY ZONE N
4 POWER SUPPLY: 200V
0 20 40 60 80 0 25 50 75 100
RMS TORQUE (N-m} RMS TORQUE (N-m)

Note . They show TYP, value
when power suprly is 200
VAC.

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

Fig. 4.8]1 shows torque-speed characteristics of F series motor. The maximum speed at

combination with Motionpack-34 is 1800r.” min.

* TYPE USAFED-02F « TYPE USAFED-03F
25001 2500
speep 1999] speep 1200
(r/min) 4 600 {r/min) 3 500
0 3 2
AMS TORQUE (N-m) RMS TORQUE {N-m}
* TYPE USAFED-Q9F »« TYPE USAFED-13F
25001z 2500
SPEED 1500 speep 15001
{r/ron) {r/min)
1000F 1000F
I ST T 0 & 10 15 20
RMS TORQUE (N-m) RMS TORQUE (N-m}
+ TYPE USAFED-30F * TYPE USAFED-44F
2500~ 2500
SPEED 1500 SPEEp 19500
{r/min) {r/mm)
1000f 1000
6§ 20 40 60 0 20 40 60 80
RMS TORQUE (N-m} RMS TORQUE {N-m)

» TYPE USAFED-05F

2500r,

15001

SPEED
{r/mmn} 1000

0 2 4 6 8
RMS TORQUE (N+m)

* TYPE USAFED-20F

25001

SPEED '200f
(¢/min)
1e00t

0 10 20 30
RMS TORQUE (N-m}

A. CONTINUCUS DUTY ZONE
B INTERMITTENT DUTY ZONE
POWER SUPPLY: 200V

Fig. 4.81 Torque-speed Characteristics of F Series Motor
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{c} S series motor

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

0 05 10 15 20
RMS TORQUE (N-m)

+ TYPE USASEM-05A

40007

3000

SPEED

{r/min} 2000r

1000

0 4
RMS TORQUE (N-m)

* TYPE USASEM-15A

40007z

3000

SPEED 2000
(r/min}

1000

0 5 70 15 20
RMS TORQUE (N-m)

A: CONTINUOUS DUTY ZONE [
B INTERMITTENT DUTY ZONE Tl
POWER SUPPLY: 200V

» TYPE USASEM-03A
40007
3000

SPEED 2000
(r/min)
1000}

RMS TORQUE (N-m)

* TYPE USASEM-08A

40001

3000

SPEED 2000k
(r/min)

1000

RMS TORQUE (N-m)

* TYPE USASEM-30A
4000pzz

3000

SPEED

{r/min) 2000

1000

0 30

RMS TORQUE (N-m)

Fig. 4.82 Torgue-speed Characteristics of S Series Motor
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4.4.2 Characteristics and Functions (Cont'd)

(2} Allowable load inertia J. (GD. %" 4)
Motor shaft conversion allowable load inertia J, can be up to 5 times of applicable
Servomotor inertia Jy. If the J. exceeds this value, alarm will occur at deceleration.
In this case ; * Lower the c;Jrrent limit.
- Lower the max. r./min in use.

For further details, contact your YASKAW A representative.

{3) Motor mechanical characteristics

(IO Machine strength
AC Servomotor can bear momentary maximum torque 300 9 of rated motor on its output

shaft.

@ Allowable radial load, allowable thrust load Table 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 Allowable Radial Load
and Thrust Load

Allowable Allowable
Motor Type RadiaI]\I Load Thrus& Load
USAMED-03MS1 490) 98
USAMED-06MS1 490 98
z USAMED-09MS2 686 343
‘5 USAMED-12MS2 1470 450
47} USAMED-20MS2 1470 490
= USAMED-30MS2 1470 490
USAMED-44M52 1764 588
USAMEKD-60MS2 1764 538
USAFED-02FS51 147 49*
USAFED-03F51 147 49*
& USAFED-05FS1 490 98 *
'5 USAFED-09FS1 450 98 *
L USAFED-13FS2 686 343
| USAFED-20FS2 1470 490
USAFED-30FS2 1470 490
USAFED-44F52 1470 450
USASEM-02A52 78. 4 30.2
@ USASEM-03AS2 245 98
5 USASEM-05A52 245 98
v USASEM-08AS1 392 147
| USASEM-15AS1 490 147
USASEM-30AS] 686 196

Note : Allowable radial load shows the maximum load
which can be added to output shaft end.
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@ Workmanship accuracy

Table 4.37 shows accuracy of AC Servomotor output shaft and its periphery.

Table 4, 37 Mechanical Specifications in mm

Accuracy(T.I.R.}~ Reference Diagram
Flange surface 0.04

perpendicular to shaft ® &

Flange diameter 0.04 %’Fjﬁ

concentric to shaft '

Shaft run out © 0.02 "’
(0.04)%

“T.I.R.(Total Indicator Reading)
" Accuracy for motor types USAMED-44 MA?2 and
USAMKD-60MA2.

¢
@ Impact resistance :
When mounted horizontally and exposed to vertical shock impulses, the motor can withstand
up to two impacts with impact acceleration of 10G (Fig. 4.83). A precision detector is mounted

on the oppesite drive end AC servomotor. Care should be taken to protect the shaft from

impacts that could damage the detector.

! VERTICAL

HORIZONTAL

Fig., 4.83 Impact Resistance

® Vibration resistance
When mounted horizontally, the motor can withstand vibration (vertical, lateral, axial) of 2.
5 G (Fig. 4.84)

i VERTICAL
h
LATERAL AXIAL
\\ —
HORIZONTAL

Fig. 484 Vibration Resistance

® Vibration calss
Vibration of the motor runnig at rated speed is 154m or below (Fig. 85)

POSITION FOR
CHECKING \Q‘BRATION

T
=

Fig, 4.85 Vibration Checking
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4.4.3 Direction of Rotation

AC servomotors rotate counterclockwise viewed from drive end when motor and detector

leads are connected as shown below.

Fig. 4.86 AC Servomotor

(1) Connector Specifications for Standard Servomotors
(&) Motor receptacle

- M,F Series
A Phase U
B Phase V
C Phase W
D Ground
+ 5 Series
(Type USASEM-02A)
Color of Lead Applicable
Red Phase U
White Phase V
Blue Phase W
Green Frame ground
{(Type USASEM-03A ta 30A)
A | Phase U
B | Phase V
C | Phase W
D | Frame ground

(b} Detector receptacle

Channel A output

Channel A output

Channef B output

Channel B output

Channel Z output

For reset
OV (battery)
3V (battery)

Channel 7 output
oV
+5VvDC

Frame ground -

Al | Do |2 (Z|r|=

| I m|m(oo o >
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(2) Connector Specifications for Servomotor with Brake

« MF Series
A Phase U E
Brake terrminal
B Phase Vv F
C Phase W G -
D Ground — -
« S Series
(Type USASEM-(02A)
Color of Lead | Applicable | Color of Lead | Applicable
Red Phase U Black
Brake
White Phase V Black
Blue Phase W Green Frame Ground
(Type USASEM-03A, —05A)
E A Phase U
ko QA B | Phase V
Do oB
8 C | Phase W
D
—— Brake terminal
E
Frame ground
(Type USASEM-08A to 30A)
E A FPhase U
Q
Do g o? B Phase V
0 o C | Phase W
D
— Brake terrninal
E
F | Frame ground
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4.4.3 Direction of Rotation (Cont'd)

(3) Fan Terminal Connection
(for only type USAMEKD-60MAZ)

Fan motor

Alarm termiral

FAN MOTOR CONNECTOR
§ ALARM CONTAGT  OFF AT FAN NCRMAL OPERATION

. O ON AT 1800 +200r/mn OR LESS
i f:g ON FOR APPROX 3 SEC. AT
START
CONTACT CAPACITY: RESISTIVE LOAD MAX 110V,

SHADED COIL 03A

POWER SUPPLY SINGLE PHASE
200/200/200V. 50/60/60Hz

Fig.4.87 Fan Terminal Connection

The cooling fan is not of dripproof protected construction.

If the alarm for cooling fan occurs, perform the following :

+ The control circuit (provided by user) should be formed to stop the main motor and fan
motor if the alarm for cooling fan occurs. {Contact is ON when alarm occurs.)

The action from alarm signal output to nonconducting state should be executed
within five minutes, because the self-cooled protection of main motor lasts for five
minutes.

« When the cooling fan is started, error detection signal comes ON for three seconds.

Therefore, integrate delay relay in the circuit.
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5. CONNECTION (1)

This section describes |0 signal specifications of each unit
composing Motionpack-34. Read thoroughly before design-
ing since this section is important for designing system
circuit or drawing connection configuration between units.

Functions or timings of signals are individually explained
in details.

Servopack
CONTROLLER

Servomotor

g 590-Z85

5R7-320

.....

PROGRAMMER
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5. CONNECTION (1)

51 INTERCONNECTION

AC Servomotor
USA! D-( 008

2

Servopack .
CACRSAR! " [TZ8S. .
—-—0- . -Oo—-
‘ Y Y3
N
O*—M R
N
2000220V S AN s v
z O_/\/\—? T w0
EMERGNCY Y5 ey
STOP Y6 X
‘ _
o A; A7 O
SERVC ALARM ‘——‘9%50/; 20R
A8
(JASP-TYPO1C)
TORQUE MONITOR™ Al [T~
+ 3y/100%
SPEED MONITOR*? A2
+4V/1000pm A3(0V) |
2PWB BRAKE %%SE:E?
" CONTROL
= 1pwB
g:; B1
OVERTRAVEL LS 4 B2
L B3 !
DT —) B4
o7 BS S
100/110V !
50/60Hz t
D24V 20
ov
| Moticnpack-34
CONTROLLER !
. 3PWE
CMPC-CM34C Motionpack-34
INTERFACE
INPUT {JASP-MPIQ3]
. il
SEQUENCE | [ MACHINE SIDE
CONTROL [ - oo oo
DEWICE EXTERNAL
POSITIONING
MANUAL PULSE
GENERATER

100/110V -~
50/60Hz m:ﬂ_ CMPF. F_’M33F

Motionpack
PROGRAMMER

#1: 1CN to 21CN cables have already been connected

*2: Following are recommended for torquemeter and tachometer {scale:
175 full scale {In memory specification.
+7.5 full scale

Note: There is no condition in the order of power-on procedure

+ Torquemeter:
* Tachometer

Fig. 5.1 Interconnection Configuration
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5.2 Motionpack-34 CONTROLLER |./O SIGNALS

Fig. 5.2 Shows the 1/0 signal of Motionpack-34 Controller (CM34C).

Motionpack

CONTROL
DIGITAL SIGNAL

TO PROGRAMMABLE SERVO
(SEQUENCER SIGNALS (TOServopack}
NEAR HOME POSITICN LS
P GRAMMER EXTERNAL POSITIONING etc
L {TO HOME POSITION LS)
TO Motionpock-33
(PROGHAMMEH )
70 PG SIGNALS
POWER {TO POSITION DETECTOR,
SUPPLY
100vAC |

FG

Fig. 5. 2 Input Qutput Signals
5.2.1 Digitai Input Control Signals (Connector CN5)

5.2.1.1 Specifications of the signals
The signals of connector CN5 are classified into two groups.

(a) Scan-read signal

This type of signal enters through varying channels scanned by software. It comes from the
machine (or sequencer) to the Motionpack-34 controller and the specifications are as
follows.

(i) The input contact should be rated at 30V, 20mA or more, and chattering time not longer
than 5 msec.

(i) ON or OFF lasting 35 msec or more is effective as an input signal.

35ms MIN| 38ms MIN

Fig. 5. 3

In the state of “1,” Ae is voltage drop of 2V or less at 10mA when the machineside contact
is ON.

He = 2.6V (at 10mA)

In the state of “0,” the contact is OFF or Ae is 12V or more.

The state may be uncertain if 2V = e & 12V,
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5.2.11

Specifications of the signals (Cont'd)

2200 .

! ! +24v
o
(CONTACTS) [_Q ael &
1 ) 1 024\/ 22k
+
OPEN ot : -
(COLLECTOR)—K_ ~ef | | % !
| | , O2ay
Motionpack-34
! MACHINE (PC) J ‘ CONTROLLER
Fig. 5. 4

This type of signal enters through channels (& to +). Fig. 5.5 shows the timing.

| 10ms )
oA 72!

B,
¥ 727 |77 -
2 N 22 2
'3 V7777
% ZZA 777

Fig. 5.5

The signal SEL (see Fig. 5. 6) is 24V in a selected channel and it is separated from the

power line in an unselected channel, so that signal of the selected channel alone will be read

-in.

It repeats cyclically at intervals of Zmsec.

SELO
SEL! i
SIéL 4
Fig. 5.6
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(b} individually read signal

This type of signal does not come in from varying channels.

Table 5.1 Motionpack-34 input Signal Characteristics

Input/Output Signal Signal Name Characteristics Timing

Mode Signal EDIT, PLAY, JOG Level Signal SETTING l |

. STEP, SBX, ATSTP SIGNAL —
Setting START
SIGNAL Ty Ta
Signal

Speed Setting OVR, JLF, JMF Level Signal Ty Tz > 30ms
OVR is variable at any time
speed changas with OVR

Transient signal For transient signal reset is pcriformed,
Operation Signal | ' 15, - JS, ZRN
SBST, ATST _‘—‘_
L—-H ON
H-+L A OFF
Start
Signal

Transient signal _'ﬂ'_‘_

e . PGSL

Program Select PGS0 to PGS 9 I _t [
PGS

Signal PGSL 00 to PGSL 30 T, T,
L—-H:0ON ""J

H-L . OFF

Ty, Tz »365ms

Transienl signal
+ INC 8, - INC 8

l _t Effective at standstill i Auto mode.
+ INC 9, - INC 9

L—H:ON
H—L ! OFF

Incremental Command

T:ansient signal

. EPS 5, EPS b,
Skip Input
EPS 7, G 4 F
L—=H:0ON
H—L OFF

Transient signal

MFIN ;
4 —“J‘

L-H:ON M SIGNAL  NEXT BLOCK
H—L : QFF RESET EXECUTION

M- Completion Signat MFIN

T .
ransient signat Effective during Err ERS resets

' i Err flag and ineffective on the
Fault Reset ERS other operativns. Home position

L—H:ON return completion signal is reset,
H—L : GFF
Note-
1. The sel signals must be entered 35 msec or more be- 3, Only the Override signal (OVR). one of the speed
fore a start signal turns on setting signals, may change at any time Speed
This in the signals changes as soon as OVE varies.

2 The Program Select signal ( PGSL ) must be ON
before the program start signal (PGS) if used to
start, turn con.
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5.2.1.2 Input signal connections
Motonpack SEQUENCER
CN5-11 T J—
ED ©  O——] EDIT MODE
12 PLAY J—
4 O o—¢ OPERATION MODE
13 JOG
< O—* J0G MODE
27 STEP
28 - G O—% STEP MODE
. 0 O0—4 SINGLE BLOCK MODE
.29 OvA o
—0  o—+4 SPEED LIMIT
43 JLF P—
¢ O—¢ JOG LOW SPEED
.42 JMF
S O0—*% JOG MIDDLE SPEED
I
.8 ; —
195 5 TO—a4  4+JOG & STEP
2 -J5 & o—4¢ JOGASTEP
10 ZRN J—
o o—4 (HOME POSITION RETURN)
24 $BST —
o o—+4 SINGLE BLOCK START
28 ATST 5 o—4 AUTO START
28 ERS 0 O—4 ERROR RESET
-40 PGCL —
PR — 0 o—4 PROGRAM CLEAR
Sl ATSTP o o4 AUTOSTOP
5 PGS0 P
q & o—+4 PROGRAM START -0
6 PGS 1 -
g 5 o—4 PROGRAM START—1
.7 PGS 2 i
0 o—4 PROGRAM START- 2
.21 PGS 3 -
o o—+4 PROGRAM START-3
INPUT 22 PGS 4 5 o—+ PROGRAM START—4
SIGRAL 23 PGS 5 —
o o—4 PROGRAM START—5G
38 PGS 6 —
5 0—4L PROGRAM START—6
-39 PGS 7 —
© o—+4 PROGRAM START—7
2 PGS & -
- O—+¢ PROGRAM START—8
3 PGS 9 —
© ©O—+ PROGRAM START-9
4 PGSL 00 J—
0 o—+¢ PROGRAM SELEGTOO
g PGSL 10
9 O—+4 PROGRAM SELECT10
20 PGSL 20 J—
o Oo—4 PROGRAM SELECT 20
35 PGSL 30 5 PROGRAM SELECT 30
38 +INC 8 -
0 O—4 + INCREMENTALS
.37 —-INC 8 J——
& o—4 — INCREMENTALS
! 1ING 9 —
0 O0—+4 + INCREMENTALS
-33 —iNC 9 —
o O—4 — INCREMENTALS
-34 STROBE 554 stRost
-15 EPS & J—
163‘ 0 O—+¢ EXTERNAL POSITION SKIP 5
B EFSE -0 o—+¢ EXTERNAL POSITION SKIP §
7 ) EPS 7 I
p - O 9—4 EXTERNAL POSITION SKIP 7
18 4 GPSL & b— 4 EXTENDED FUNGTION SELECT /Shortcircuited to 0,V
-30 G34F EXTERNAL (wilh jumper wire ]
+ O O——¢ POSITIONING COMPLETION when selecting
1 MFIN E—
3 - —0 Oo—4% M COMPLETION
> 4 S O O 4 JUMPPROHIBIT
JA N
By DATASETINT 5 o—4 DATASETINT
.a7
O24v O2av
-48 Oz4v
-49 O2av
Fig. 5. 7 *°  ZRN Signal becomes quickreturn signal in absolute

value conirol method
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2.21.3 Functions of Input Signals (Function and Timing)

Functions and timing of each signal are those when main function is used. For modes marked

with *, refer to description of extended function since they will change the functions when the

extended function is used.

Table 5. 2 Examples of Channel Display
(12-3 : 2 input channed 10° —digit){Refer to Table 5. 1.)

Mode Signal Name Function and Timing
EDIT EDIT Sets Mutionpack controller 1n EDIT mode with EDIT signai ON, and
Mod Scan reading-in prrmits writing and cditing of programs and purameters with Motwonpack
€ 9 programmev.
10-0
GG, STEP, HANDL, and AUTO uperations cannot be made, but servo
clamp is effective .
PLAY PLAY Sets Motionpack controller in any mode of JOG, STEP, HANDL, or AUTO,
. depending on the states of the JOG and STEP signals.  Enables JOG,
Mode [Scan reading-in 5TEP, HANDL, or AUTO Uperation, and returns to orign.
1o-1
Programs and/or parameters cannot be writien through the program-
mer but status can be displayed.
10G loc Selects any of the below hsted operation modes with combination of JOG
i i and STEP signals, when PLAY signal 15 ON,
Mode Scan reading-in
10-2
J0G STEP Operation Mode
ON OFF JOG
OFF ON STEP
ON ON HANDL
OFF OFF AUTO
When a JOG signal 15 received (turned ON) during AUTO operation,
the motion stops after deceleration. The program block under execu-
tion is cleared and outpul signals change as follows.,
(1) The following output signals are turned off.
fa) In-operation (5TL)
(b} M decodes (M51 - M56)
(c¢) External positioning alarm (EPAL)
{d)  External positioning alarm {G34)
(e} Automatic operation completion (M30)
t{}  NC alarm (stored limit over only)
(2) The following output signals maintain their states,
(a) Motionpack ready (RDY)
(b) Battery alarm {ALMZ)
STEP STEP
Mode Scan reading-in See description for JOG mode.
10-3
SINGLE SBK When a single-block mode signal is turned on, the machine stops
. . after completing the execution of the current block, and the control
BLOCK [ Scan reading-in data enters the single-block operation mode,
Operation 10-4

When a single-block start signal (SBST) 1s turned on in this state,
the machine executes the next block and then stops.

When the single-block operation signal 1s turned off, the execution
of the program is restarted, regardless of an SBST signal, and the
program is executed continuously.
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5213 Functions of Input Signals (Function and Timing) (Cont'd)
Table 5. 2 Examples of Channel Display (Cont'd)
Mode Signal Name Function and Timing
SINGLE SBK When program start signals (PGS 0 to 9) are turned on while a single-
) . block operation mode signal is on, the program 1s not started; it 1s started
BLOCK Scan reading-in only when a single-block start (SBST), signal 1s turned on. However, if
Operation lo-4 no program start signals (PGS 0 - 9}, are on. a single-block start signal
is ineffective.
{Cont'd)
when the single-bleck operation mede signal is cleared after the comple-
tion of one program, a subsequent program start (PGS 0 - 9) signal will
start the program.
SBK
I
I
sest | [T !
|
] A \
PGS | !/ | i
1
I
|
L
I
EXECUTION | L |
1-BLOCK CONTINUQUS ™~ STCP
EXECUTION AFTER 1-BLOCK
EXECUTION
SPEED Scanoereadin in Determines the speed set by parameter Prl0 as maximum when OVR signal
LIMIT 16-5 9 is ON. When OFF, the maximum speed 15 set as programmed.
JMF, JLF JMF and JLF are used in combination. The {unctions vary as follows,
JOG . A depending on whether Motionpack is tin JOG, STEP, cr HANDLE mode.
at Middle Scan reading-in
Speed lo-6
JOG Mode STEP Mode HANDL Mode
J0G 16-7 IME | ILF 1 Feedrate® | STEP Distance’ | Pulse Multiplication Factor
at Low
Speed OFF | OFF Stop A *
OFF | ON Low Short =1
ON | OFF Middle Middle %10
ON |[ON High Long =100
* JOG feedrate 1s set by parameters:
Parameter Pri - Low
Parameter Prd - Middle
Parameter Pr3 - High
+ STEP distance 15 set by parameters:
Parameter Prd - Short
Parameter Prb - Middle
Parameter Pr7 - Long
STEFP speed 1s set by parameters set by Prd,
+JOG & +J5 Commands the machine to move in the plus direction in JOG and STEP
STEP modes.

Scan reading-in
11-¢

(1) In JOG mode

While +JS signal is ON, the machine shde meoves in the plus direction,
through the distance set by JMF (middle speed), or JOG (low speed).
Turning off the signal decelerates the machine to a stop.
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Table 5. 2 Examples of Channel Display {Cont'd)

Mode Signal Name Function and Timing
+JOG & +JS (2) 1ln STEP mode
STEP. Scan reading-in When the signal is changed from OFF 1o ON, Motionpack starts the opera-
(Cont'd) 11-0 tion 1n the STEP operation mode,
The distance for STEP 1s set by Pr5 to Pr7 and selected by JLF and JMF
signals,
TIMING
JOG MODE — J35ms MIN
SELECTION*
+JS I l
OPERATION I L
¥Turn ON +JS at least 35 ms after JOG {or STEP}
mode and JOG speed or (STEP distance) have been
selected,
-JOG & -Js The same as for +JOG & STEP operation mode except for movement in
STEP S . \ minus direction.
can reading-in
11-1
Return to ZRN In absolute value method, this signal changes 1o guick-return signal.
Home Scan reading-in When _ZRN signal 1s turned on, fupctlons ur_lder execution is 1_mmed1-
o ately interrupted to make positioning aiL waiting position (defined by
Position 11-2 Pr 72). When ZRN signal is turned off during the operation, decele-
() ration is performed to stop. Quick-return 1s valid for any of PLAY
modes except for HANDLE mode. )

Quick-return speed is defined by Pr 73. This function is valid only
in absolute vatue methed (Pr 70 = 3) In incremental method . it is
return to home position.

In ABS-PG automatic home position setup system. when ZRN
signal is turned OFF to ON after “ 1" is set in Pr 80, PG home
position setup operation is started.

Single Block 585T Start signal in single-block operation mode. When a single block mode
. . {(SBK} signal is turned on, the machine stops after com leti th
Start _ P pleting the
tar Scan reading-in execution of the current block, and the control enters the single-block
11-3 operation mode.

If an SBST signal is turned on after the completion of a program,
the top block is executed.
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5213 Functions of Input Signals (Function and Timing) {Cont’d)

Table 5. 2 Examples of Channel Display (Cont'd)

Function and Timing

Mode Signal Name
Single Block SBST
Start Scan reading-in ON
-3 B _ 1
ON ON

(Cont'd) o
SBST —g—l__tr_—'{—‘——

| 1 Y1

|- [

EXECUTION
.

1-BLOCK 1-BLOCK 1-BLOCK

EXECUTION EXECUTION EXECUTION
{-PROGRAM TOP BLOCK
END EXECUTION

When program start signals (PGS 0 to 9) are turned off, 5BST signals

are ineffective.

TIMING

1

35 ms MIN

SBST

Turn on SBST signals 37 ms after the Single-Block Operation mode 1s

selected.

Motionpack executes programs when ATST signal is ON after specifying

Auto ATST
. . N the block to be executed b rogram start signals (PGS 0 to PGS 9)
o B y prog 8
peration Scan reading-in and program select signals (PGSL 00 to PGSL 30) in AUTG operation
I-u mode.
In this case, the automatic stop (ATSTP) signal should be turned on.
If the aulomatic start signal (ATST) 1s not used as program starl signal,
connect 1t to OV,
PROGRAMJ
ATST __‘I
35 ms MiN
Turn ATST signal on 35 ms or more after AUTO operalion maode 1s
selected and program block to be executed 1s specified.
Alarm ERS
Resel SCanHrfEsadmg*in Turning on ERS signal resets MP alarm (ALM 1) output,
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Table 5. 2 Examples of Channel Display (Cont'd)

Mode Signal Name Function and Timing
Program PGCL PGCL signal is effective when the program start signal is turned off
Clear Scan reading-in (FEEDHOLD STATE) during the execution of a program,

11-6 When this signal 1s turned on, the program returns to the top of the
current block., When the next program start signal 1s turned on, the
program will be started from the top.

When an incremental command is specified at the top of the program,
the motion after Program Clear execution may differ from that mentioned
above,

TIMING COMMAND ,

PLAY J 1
l
1
PGsLIo | !
! : i
35ms '
PGSO !
|
35ms
PGCL
35ms
PGS1
35ms
STL
PROGRAM START FROM  fuenaenn] START FROM
EXLECUTION ’ BLOCK 100 L]l‘,l-..’\,;j‘“l BLOCK 110
Automatic ScaﬁTfe-la-zin ~in Program operation stop (fcedhoid state} signal for automatic start
Stop -7 9 ] (ATST). Connect I/O power to 0V when not in use.
Program PGS0 to PGS9 Start signal in AUTO mode.
Start Scan reading-in One of PGS0 to PGS9. when turned ON, designates the ten digit
(%) [2-0 to 12-7, of the start block number. It also works as the start signal of
3-89, 13-1 AUTQO operation. The hundred digit of the start block number is
designated by turning on one of PGSLO0 te PGSL30.
Program PGSL00 to PGSL30 The machine decelerates and stops (feedhold state) 1f PGS0 to PGS9
Select 5can reading-in turn OFF during AUTO operation.
() 132 to 13-5 Execution restarts when they turn ON,

The tuming of the signals PGSLiiland PGSiiis shown below.

PGSL ZIIIE-—I 35ms MIN

PGS{'.E:I '—[

'OPERATIONI i IOPEHATION
Matonpack

FEEDHOLD
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521.3 Functions of Input Signals (Function and Timing) (Cont'd)

Table 5. 2 Examples of Channel Display {Cont'd)

Mode

Signal Name

Function and Timing

Program
Select
()

{Cont'd)

PGSLO0O to PGSL30
Scan reading-in
13-2 to 13-5

The following requircments must be met for sipnals PGSLIKand PGS

(1) PGS:.should not be duplcated. A program exccuted by PGSn may
be switched to another PGSn’ in the following cases. Alarm £ ASEL
appears in other cases.

{a) After PGSn has turned OFF, with execution of the current program
completed, and M30 executed.

{b) After returning te the top of the blocks to be exccuted the next
time and the Program Clear signal (PGCL) turns ON in the feedhold
state .

(2) Only one PGSLINIshould be ON when PGSijturns ON.  fer o580
appears 1if no, vr a uphcated PGSLITI1s ON. The Motionpack starts
a program after checking PGSLITTand other starting conditions when 1t
has detected the rise (from L te H) of PGSl |At that time only one
PGSL signal must be present.

{3} PGCS$:mand PGSLiimust not change during execution of a program.
fer n%EL appears if M30 executes and PG5!0 or PGSLIINchanges before
the Run Signal (STL) disappears.

+lncremental

Command 8

-Incremental
Command 8

(*)

+INC8, -INC8
Scan reading-in
13-6, 13-7

When +INCB or -INCS turns on, an increment (set with parameter Pr20}
will be added to (or subtracted from) the offset register § corresponding
1o the coordinate number 8§ (T8},

This is executed 1n AUTO mede and not during travel. If +INCB
and -INCE turn on supultancously, offset register 8 will be cleared to
Zero.,

CAn Offset +/- Max signal (OFM) will Le cutput af the contents of
offset register B arc equal to or greater than offset +/-max. (set with
parameter Pr2l) ufter addition to the tool vffset register by +INCE or
“INCB or otherwise a +/- increment end signal (INCD) will be cutput.

APPROX 50 ms

< INC8 I
OR —INC8

INCD OR OFM
MP — PC)

If +INC8 and -INC8 are on simultaneously. offset register 8 will be
cleared to zera with offset zero signal (QFR) output.

(1) When -INCS turns on before the vnd signal [INCD or OFM) of
+INCB 35 vutput-

ince| S

I [

OFR
{Mohionpack — SEQUENCER)
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Table 5. 2 Examples of Channel Display (Cont'd)

Mode Signal Name Function and Timing
+incrementat + INC8, — INCB (2) When -INC® turns on after completion signal of +INCS8 is out-
Command 8 Scan reading-in put :
13-6, 13-7
—incremental 4 INC8 I
Command 8 —I
(%) INCD OR OFM_|
(Cont'd)
—INC8 I\ |3
OFR [ |
(Mononpack — SEQUENCER)
+Incremental + INC8, — INCg Same as +INC8 and -INCS8 except that these correspond to the
Command 9 Scan reading-in coordinate numder 9 {T9)
14-0, 14-1
+incremental +INC8,/ -INC8 ~INC9.” ~INC9
CO'(";“;"”d 9 Coordinate number 8 {T8) ----=— Coordinate number 9 (T9)
Offset register8 ----=~ Offset register 9
Correction made at a time Pr20 ----— Pr22
Maximun correction Pr2l .-« Pr23
+, ~ increment en« signal INCD {common)
Offset zero OFM {common)
Offset +,/ - max OFM (common)
Refer to the description of +INC8,” -INC8 for details of the func-
tions.
External EPS 5 If EPS55 turns ON during feed with a G 05 command. the tool
Position Independent decelerates and stops then goes to the next block
Skip 5 reading-in
(%) 15-0
1%x (REFERENCE MOVE AMGUNT)
: GO1‘\
GO5 ' A
EFS5 ', ; L
L EFRCR 30 ms
External EPS &
Postion Independent . .
Skip 6 reading-in Skip signal for G06
(%) 151
External EPS 7
Postion Independent : ;
Skip 7 reading-in Skip signal for GO7
(%) 15-2
Extended OPSL Set this signal at OV when the extended functien is used. [f it 1s
Function Independent not set at OV when the power 1s turned on. reading-in will not be
Select reading-in operated, which turning on from sequencer during operation is not

(*)

valid in the extended function.
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5.21.3 Functions of Input Signals (Function and Timing) (Cont’d)

Table 5. 2 Examples of Channel Display (Cont'd}

Mode Signal Name Function and Timing
External GA4F Fin signal that clears the “external positioning end” output signal
Postioning Independent {G34) of the Motionpack and advances the program to the next
Completion reading-in block. If an external positioning alarm signal (EPAL} is output
(%) 15-4 from the Motionpack, G34F input clears the signal EPAL. When
G34F turns OFF, the program advances to the next block.
Xx (REFERENGE MOVE AMOUNT)
i =
GO1
G34
RETURNS TO
FON” POSITION
EXP2
G34 (MP. — PC) ] h
i
G34F | l
Ncte: Response delay from EXPZ2 "ON" to “"ON"
position memorized is 50 xs.
M MFIN The signal that clears the M decode cutputs (M51-M56) and advances
Completion Independert the program to the next block
(%) reading-in
15-5 When signal MFIN turns on, the M decode outputs are cleared
When MFIN turns off after that. the program of the next block
starts.
Jump JPIBT In the exended function G867 jump prehibit function, this signal
Prahibit Independent prohibits G667 jump execution When this signal 1s ON, G67 15
reading-in prohibited.
i5-6
Strobe STROBE See Par. 11.3 and DPar. 11.4 .
Scan
reading-in
14-2
Data DATA SET INT See Par. 11.3 and Par. 11.4.
Setting Independent
reading-in
15-7
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5.2.2 DIGITAL OUTPUT CONTROL SIGNALS (CONNECTOR CN1)

5.2.2.1 Specifications of the Signals

The signals coming from the Motionpack-34 controller to the machine {or sequencer) must
meet the following requirements.

(D The output capacity is 24 VDC and 100 mA or less.
@ Output is non-contact.
® Non-contact output needs protection as follows.
(a) When the load is inductive, be sure to connect a spark killer in parallel to and within 20

cm of the load. Never connect the spark killer in the reverse polarity for the Motionpack-34
controller will be broken.

Mohonpack
CONTROLLER

| \

SPARK KILLER
Fig. 5. 8 Connections of Spark Killer Diode 1S2462
(VRM = 220V I, = 100mA)

(b) When the load is a lamp, insert a preheating resistor and do not permit the ratings to be
exceeded even when a rush current flows.

Let the preheating resistor limit the current flowing through the lamp to 20-30% of the
lamp rating. Sample calculation
Sample calculation
Preheating resistor: R
Lamp rated current : I Lamp (A)
24V
(0.2 to 0.2) I Lamp (A)

R =

(OUTPUT SIGNAL)

Matanpack CONNECTOR

LAMP

I
Toav \
|
PREHEATING
v RESISTOR

Fig. 5.9
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5.2.2.2 Output Signal Connections

Motionpack

CN1-3
I |
& ALM gl— MP AL ARM
HOME POSITICN RETURN COMPLE TION
STL @-— IN OPERATION
EXTERNAL POSITIONING COMPLETION
i i
L& ePaL IE—L EXTERNAL POSITIONING ALARM
9 INCO f_é_l_ + INCREMENTAL COMPLETION
104 OFR @*’OFFSET AMCUNT ZERO
11
QFM —l_r.l)-_l—- OFFSET AMOUNT = + MAX
124 MIO EL AUTOMATIC DPERATION COMPLE TION
b
OUTPUT ! —%_—L‘
SIGNAL ) 13 Mb1 M DECODE 51
14 M52 @_ M DECODE 57
g M53 @_ M DECODE 53
16 |
L M54 M DECODE 54
! |
17 MSS _%]_4 M DECODE 55
18 M56 J_EL M DECODE 56
19 ZNP —rig]— NEAR HOME POSITION
20 ALM2 _%_]_

i
qg b2y
+2av [ 2’{ L 24V |
\

Fig. 5. 10

BATTERY ALARM
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5.2.2.3 Functions of output signals

Furnction and timing of each signal are those when main function is used. For modes marked
with *, refer to the description of extended function since they will change the functions when

the extended function is used.

Table 5. 3 Examples of Channel Display {2-3 : output channel 10°—digit)

Qutput signal Symbol Function and Timing
MP RDY This signal indicates that the Moticnpack 1s ready to receive commands
Ready ‘ Oz I from a high-order controller {such as a sequencer}.
Complation CN1-3

RDY is output {ON) under the following conditions:

O The Motienpack is operating properly
“Good” indication is ON.

@ The Motionpack is 1n any of AUTO, JOG. STEP. or HANDLE
modes
...Signal PLAY = ON, signal EDIT = OFF
@ The servo main circuit power is ON and the servo circuit is good,
signal SAL (CN3-7) = ON
signal OTF (CN3-13) of OTR = (CN3-19) = ON
— SAL. (OTF + OTR} = ON

@ When all of the above conditions {(D through &) are met, RDY

output = ON
:':P ALMI Alarm output of the Motionpack svstem. For alarm conditions
arm [ 85?4 } indicated by ALMI, refer to section 11 Tables 11.1 and 11 2
The error reset signal ERS resets ALMI
) ZPM In absolute value method system, ZPM signal changes to zone signal.
Zone Signal L A .
Return-to- ! Oon ] When the feedback position is in the set zone . this signal s turned
Home Position CN1-5 ON. . .
Completion Far details, refer to Par. 4.1.4 Functions of Moticnpack-34 Controller for
basic zone signal and Par. 11.5/11.6 for extended zone signal (A)./(B).
IN Operation STL STL indicates that Motionpack-34 is operating automatically. It is
(%) [ Ogso ] ON during programmed operation or single-block operation It does
CN1-6 not turn OFF even when the program start input signal turns OFF

{feedhold state)
STL turns OFF under any of the following conditiens-

The program clear signal (PGCL) is ON.
Mode has changed.

Execution of M30 has been completed.
Emergency stop has occurred.”

LRED

Motionpack-34 stops in an emergency if both the F-direction
and R-direction movable signals have turned OFF.
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5.2.2.3 Functions of output signals (Cont’'d)

Table 5. 3 Examples of Channel Display (Cont'd)

Output signal Symbaol Function and Timing
In Qperation STL
(%} Coe —_—
. o—— ATION
{Cont'd) [ CNI-6 ] o3 FORWARD OPER
75 5 ——+ REVERSE OPERATION
-20
Matienpack
External G34 The external positioning command (G34) causes the machine to decel-
Positicning l Oo3 ' erate and stop, when the external positioning signal (EXPZ2) turns
Completion CNi-7 ON. and to return to the position at which EXPZ turned ON.
In-position check 158 performed after positioning [f there is no
error. the external positioning end signal (G34) turns ON.
This stgnal turns OFF when the external positioning end input
signal (G34) turns ON.
REFERENCE
SPEED
“\ G34 FEEDRATE
f vV
EXTERNAL
POSITIONING
EXPZ
(334 | |
G34F Jj_
External EPAL EPAL is the alarm signal of external positioning (G34 command)
Pasitioning Oo4 It turns ON under any of the following conditions:
Alarm CN1-8
(#) @© EXP2 does not turn ON when the position designated with X (U)

of a G34 command has been reached

@ If EXP2 or G34F is already ON, and the signal which is ON has
not turned OFF within 2 seconds after a G34 command has started
execution

EPAL is reset under any of following conditions:
® The G34F signal has turned ON.
® Mode has changed

@ The program clear has been executed

EPAL

RESETTING————I-_
r——

35 ms MAX

|
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Table 5. 3 Examples of Channel Display (Cont’d)

Qutput signal Symbol Function and Timing
+ Incremental INCD A + or - ancrement end signal {INCD} will be output 1f the contents
Command l Cos ] of the offset register are smaller than the max offset + - value
Completion CN1-9 after the completion of addition to the offset register initiated
(*) by a + {or -} incremental command.

INCD will be output with a maximum delay of 85 msec because
of the presence of a 50-msec uumer (software) that checks for simul-
taneous turn-on of + INC and - INC and a signal read time that
takes a maximum of 35 msec

Resetting condition

+ INC {or - INC) has turned OFF.

35 ms MAX +50ms
C8
“+IN '

—~INC8 : i

Offset OFR If +, - incremental commands turn ON simultanecusly, the offset

Amount & 1 Cos | register will be cleared to zero and an offset zero signal (OFR} output.
(*) CNI1-10

{1) - INC turns ON before end signal (INCD or OCFM) of + INC 1s

output.

2mes] L

—_

OFR
{Motionpack — SEQUENCER)

{2) = INC turns ON after end signal of + INC is output.

+INCB I\ l
INCD OR OFM |

15_

OFR
(Motionpack — SEQUENCER}

One of M51-56 turns on according to the M function command executed.
It is reset when the M end signal {MFIN) turns ON.

Offset OFM OFM turns ON when the absolute value of offset which the offset
Amount Oor ] register holds has exceeded the maximum value set with a parameter.
+ Max Approach CNi1-11

This turns on and is reset following the same timing sequence as
INCD.

Refer to “ £ incrementzl command completion” above
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5.2.2.3

Functions of output signals (Cont'd)

Table 5. 3 Examples of Channel Display {Cont'd)

Qutput Signal Symbol Function and Timing
Automatic M30 M30 turns ON when a program end command (M30) has executed in
Qperation [ Ouo programmed operation
Completion CN1-12
It 1s reset when a program start signal (PGSO-PGS9) or auto-
start signal (ATST) turns OFF.
4§
PGS i -
L
IN QPERATION _| S l
STL ( \
M30 I _L—
——+—
a5 ms MAX
M Decode 51 M51 Proper decodes of M5]1 to M56 are turned on by execution of M func-
to to tion command. M completion signal (MFIN} is turned on to reset
M decode 56 M58
(%) O14
10 Ois
(CN1-13 J
to CN1-18 M DECODE I—
NEXT BLOCK
e Tax EXECUTION
Zone Signal ZNP In absolute value method system. ZNP signal changes to zone signal
Near Home Oy ‘ When the feedback position is in the set zone . this signal is turned
. CN1-19 ON
Position
For details, refer to Pard.l.4 Functions of Motionpack 34 Controller
for hasic zone signal and Par.11.5/11.6 for extended zone signal (A)/{B).
Battery ALM2 ALMZ turns ON when the voltage of the memory backup battery has
Alarm O20 ] fallen below a certain level. (The memory contains machining por-
CN1-20 grams, parameters, shift values,offset, etc )

AULM?Z is an alarm signal. The Motionpack dees not take any

action when ALM2Z has turned on.

As soon as ALMZ turns ON, the “battery out” lamp lights on the
Motionpack controller panel

If ALMZ comes ON, replace the battery within 30 days Keep
supply power ON when replacing the battery. [(Refer to 8.5
"BATTERY REPLACEMENT")

If the power has been ON more than 3 minutes, the battery can
be replaced when turning off the power.
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5.2.3 External Positioning Signals {(CN2 Connector)

5.2.31 Specifications of the signals

Signal voltage is 24V or 12V. Use appropriate terminals according to the signal voltage.

Table 5.4 shows specifications of signals.

Table 5. 4 Specifications of Signals

signal voltage 24V, 12V
Input current: 5mA or more
5mA OR MORE Motanpack
“ON“ —0 o—rbp— ] Note:
'C 1. Pt_'ec;autlons for a proximity switch. With a
7 i : |proximity switch, current may leak ON condition may
ov 12v | {OR 24v) be s_ansfie(l even when output is OFF  If the above
requirements cannot be mel, insert a relay designed for
Input current: ImA or below low-level signals. Try to avord chattering of the relay
“OFF" (The direction is the same as If chattering is anticipated., connect a CR type surge
above.) suppressor (CR 50500, for example} in parallel with
the relay.

2. For limit switch, use one of piunger types.

5.2.3.2 Signal connections

(1) For use of 24V LS (For use of contact LS for 24V)

Mationpack- 34

EXTERNAL
POSITIONING
CN2-10 EXP2 o "V [ 2avoe
POWER
3 HXPC s SUPRLY
7
FG
49
-50
|
(l> FG

Fig. 5. 11
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5.2.3.2 Signal connections (Cont'd)

(2) For use of non-contact LS for 12V

Motronpack-34

EXP1
EXTERNAL
EXPC POSITICNING

+12V

12 VDC
POWER SUPPLY

oV

Fig. 5.12

5.2.3.3 Signal functions

Table 5. 5 Signal Functions

Functions and Timing

Signal Signal Name

When external positioning signal EXPn is ON. the motion

EXPn
is decelerated 1o stop and returns to the EXPn ON position

External Positioning
to make positioning.

Note :
-n=1 when using 12V power supply.

-n=2 when using 24 V power supply.
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5.2.3.4 Manual pulse generator

Manual Pulse generator signal is read-in by CN2 connector. Fig 5.13 shows the connecting

method.

(Example)

A1 oower i
L2via Jgppiyf™

12V

Mationpack

SRR T TR I I I

k)

TA O mA M

MGX-10B
{SPEC)DESA207ES

12V 100mA POWER SUPPLY
12V 20mA Max QUTPUT
Z,=2ki2

Fig. 5. 13

52.4 Servo Related Signals (CN3 Connector}

5.2.41 Signal connection
Servapack
Mononpach CCACR-SRI L UTAES] )
UN3 Ch23
-14 412V *
L =y blav
b _ 0V b POWER SUPPLY
—1z2v
;I’ 15
-2 r_... +24V
= T} /T ON ACROSS RDY 1 AND RDY 2 WHEN Motianpack IS NORMAL SERVO
- 4 ERROR IS NOT EXCESSIVE. AND Servapack S NOT MALFUNCTIONING
—5—— REF  SPEED REFERENCE
T SGO1 6V WHEN DEVIATION IS P42
= +CL  +CURRENT LIMIT REFERENCE (REVERSE SIDE)
- +3V/100% WHEN P53 15 100
-9
= —-CL. —CURRENT LIMIT COMMAND (FORWARD SIDE)
—3V/100% WHEN P53 15 100
-10
_ :{ “"SERVC IS NORMAL.” {(OFF AT ERROR)
L - IS¢ IN CURRENT LIMIT"
- ' ore -
3, LT — 52} ~TRAVEL IN FORWARD DIRECTION"
it Lok - IS - TRAVEC IN REVERSE DIRECTION”
=20 [LETSY
-0

* 2-pin twist shielded wie

Fig. 5. 14
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5.2.4.2 Signal Specifications

Table 5. 6 Signal Specifications

Signal Symbol Function Specifications
MP RDY 1 On across RDY 1 and RDY 2 when Motion-
Ready RDY 2 pack is normal. servo error is not excessive.
(CN3—5 and Servopack 1s not malfunctioning.
CN3-4
Indicates thet Motienpack and Servopack
are in normal condition and ready to ope-
rate.
Thﬁs signal changes to Servopack “Servo
ON " signal on MP-34 interface board Across RDY2 and RDY1
. Current flow
Condition of (RDY 1-RDY 2) ON direction at ON RDY1 —
L = (MP RUN)(dEr Over)-(S8ervo Alarm)-(ABS-PG Alarm) RDY2Z
Speed REF Speed reference ouiput of Mationpack +6V output
Reference| SG01 Connect this signal to the speed command at Error do = Pr 42
CN3—1B) input of Servopack The plus command
(CN3-1I causes the motor to run in a forward Signal form 1s sawtooth
direction. waveform at 1.5 kHz
IN-A input is standard. IN-B input is also REF - reference value
available by switching Pin connection of SW2 i '
or SWa. S5GO1 . OV
. B AT STOP APPROX
SW 2
. SW 3 ov DA AN {}200”’\\."
iNA | O~-@ | D-@ —
. APPROX
IN-B - - 66715
Qutput IN MOTION APPROX
AN/ T ooy
APO%Roxsens'T' REFERENCE
+Current | +CL The positive signal of the current limit Outputs 3V
Limit SG02 command output of Motionpack limits cur- at 100% current limit.
Reference| {CN3-16 rent when the motor runs in reverse direction (Pr 53 =100)
(Cma_g) Connect to the external current limit Waveform the same as for
command input terminal of Setvopack. speed reference.
Note: As the external current limit reference +CL . signal
of Servopack, apply negative voltage { -3V./
+100% torque) to terminate 23CN-17 for SG02 . oV
positive current and a positive voltage
( +3V /—100% torque) to terminal 2Z3CN-16
for negative current.
—Current| —CL The negative signal of the current limit Ouiputs -3V
Limit S5G03 command output of Motionpack limits at 100% current limit.
Reference (CNﬂ—H’) current when the motor runs in forward {(Pr 53 =100)
CN3-10 direction
Waveform: the same as for
Connect to the external current limit speed reference.
command input terminal Servopack
-CL: signal
See the note of the + current limit
reference above. SGO3: OV
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Table 5. 6 Signal Specifications (Cont(d)

Signal Symbol Function Spedcifications
Servo SAL When Servopack is malfunctioning, this (a) The input contact capa-
Error (CN3-7} signal turns off, . city 1s rated at 30V and 20
When Servopack is normal. SAL is 0V. mA or more. Chattering
time should not exceed
5 msec.
(k) ON and OFF of input
signal lasting for 35 msec
or more is effective.
35ms MIN| 35ms MIN
Current CLD This signal indicates that Servopack is The same as SAL
Limit (CN3-12) limiting current.
Input G
CLD ]
M
1
1=0.01.03S IS SET BY SW1
When CLD= 0N Motionpack stops sending
motion pulses. [t continues sending motion
pulses during execution of G001 and G234
(optional).
Travel oOTE Trevel in forward direc‘tion is possible when The same as SAL
in {(CN3-13) OTF = ON. The Motidnpack stops in an
Forward emergency when both OTF and OTR are
Direction . g
OFF. When Servopack S-RDY is OFF, both OTF and
OTR are OFF.
Travel OTR Travel in reverse direction is possible when The same as SAL
in OTR = ON.
Reverse
Direction

— 179 —



5.2.5 PG Related Signals

Motionpack-34 has input terminais both for I12VPG and 5V PG, which can be combined with
Motionpack-34.

Servopack (CACR-SR: I 'TZ 6 ) PG output signal is 5V line driver output (output
circuit SN 75174 or equivalent) to be connected with Motionpack-34 5VPG signal input

terminal.

5.2.5.1 PG signal connection

ABSOLUTE vALUE
ENCODER ALL 0 2mm?* Servopack Motionpack

et | ) i RN
/o pp APHASEN 1:33) PA 2N |y L —-
}—2"6 S\ STy AN N 2 T ks
£ . ;
s (217 Boeeasen iasl P a1 Lo LT
37 izi8 TR 21 et 14 -
t i *PE T — -
L2198 ToCommast 1aeg RC 0L ] =
fp 7 f2a [y Ty A O 2 ¥~
! e E (- o =
Lo OUTPUT LINE DRIVER P! —1 " -
- 1 1 r ¥ e
[ E M SSE\;'P ' . 1 B
. 241 1.4 ) SEN a ' -
*P‘l }_ng T 1.3 L OSEN 221 | :p| !
i ) 11 j’ T J
iP %2-6 580 S T 21 sens
I i r23 o ‘], 19“, I[ ] & 22 OSEN
2370 25
219 121 ) AT : F 17 AT ALM
242 1.37 | 0BAT '-lr' L 18 Assio
213 r L 23 2425
L2 o A S R
: ’ !
b — ODR -/]4 {SHIELDED)
' 118 ;
| 770
CABLE L L
—_—- DEBAOO0SS - ¢ - _

LA

*] ! ;vl, shows twisted shielded wire.

*2 shows connection at reverse connection. In this case setting Motionpack Pr 50
at “ -7 (number of pulses) is also required

Fig. 5. 15 PG Signal Connection
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5.2.5.2 Motor rotating direction

In case of the connection as shown in par 5.2.5.1, the motor rotates in forward direction {or
counterclockwise from drive end) for Motionpack-34 + direction movement command.

When the motor is used for reverse rotation (the motor rotates clockwise from drive end
for + direction moving command), the following two methods are available -

Motor reverse rotaion setting

O Input servopack DIR signal

( 2CN—7 ) — (2CN—11) to be shortcircuited,

@ Set negative number to Motionpack Parameter 50.

Pr50 = —n n = number of pulses

AC Servomotor rotates in forward direction, or counterclockwise from drive end.

3865
FORWARD
DIRECTION

Fig. 5. 16 AC Servomotor
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5.3 Motionpack PROGRAMMER INTERFACE

5.31 Interface with Controller

Interface between Motionpack-34 controller and Programmer complies with R5422.

PROGRAMMER 100V AC

. CONTROLLER CMPC-CM34C CMPF-PM33F
T
FG kG
| D e
Cl 1jov| POWER
™ . SUPPLY
SN : \ | a4
75174 l 1
C %D | 1 5N75178
C TXD :
Co | CPU
i 1 1
P BYD | SN75174
' RXD j
L S —————— - 7
SN
75175 =~
A

Fig 5.17 Interface Circuit between CM and PM

CN6 CONNECTOR Cl CONNECTOR
FCR CM FOR PM
FG P P o v — ]
Py ]
L L
TXD | 8 b3 LI
]
P I P —
D | 10 —+— +— 10
' | T
RXO | 13—t 11
I lp HE
AxXD | 12 iz
\ [ —
sv | 28kt ,.' : 23
ov | 25— lp [ 25
U e e ——— - T
J2 CABLE

Fig 5.18 Cables Connecting CM and PM
5.3.2 Interface of Tape Device
5.3.21 Interface specifications
Motionpack-34 controller can be connected to tape device through Motionpack-33 program-

mer and inputs or outputs parameters.
Transmission is RS232C.
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PROGRAMMER {CMPF-PM33)
CT CONNECTOR

(T2l 3 afs 6] @] e to]m]ie[)]
|Fc|rxolnx0|ms|crs[Dn|sco[ 1 | , | | [
(74 ] 45 [ 16 [ 17 [ 18 [ 19 [ 20 [ 21 [ 22 [ 23 24 [ 25 ]

I
N N D N N N S N N D S

Al

PROGRAMMER

T-

— > g TXD (5END DATA)
C1-3

—4—6}—-—- AXD (RECEIVE DATA)
CT 4

—D—mﬂ}——ms (SEND REQUEST}
CT 5

—<=—g——= T3 (SEND ENABLE)

05 V———— & SGO ISIGNAL GROUND)}

_LC;QB— FG (FRAME GROUND!

CT6 by R (DATA SET READY)
Oy ER (DATA TERMINAL READY)

Fig 5.19

(1} Transmission

Transmission is asynchronous, that is, a start bit precedes the data bit and stop hits follow

them.

[ Joo[o1[pe]osfos]os]os[or| | |

e i .
| STOP BIT

- DATA BIT
START BIT
Fig 5. 20
(2) Code: ISO
(3) Signal logic: See Table 5. 7.
Table 5.7
+ 3V or more -3V or below
Data Signal 0 1
Control Signal ON OFF

(4) Transmission rate (baud rate)
The transmission rate is the number of bits transmitted per second, [t is possible to select any

one given in Table 5. 8.
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5.3.2 Interface of Tape Device (Cont'd)

The transmission rate is selected with a parameter. Refer to par. 4. 1. 3. 8 (2) “Tape device

baud rate”.

Table 5.8

Transmission Rate
110
300
1200
2400

(5) Cable and connector
The cable connector is Model DB-25P D-subconnector (made by JAE). Normally, the cable

should be prepared by the user. The cable prepared by Yaskawa is designated J4. If assistance
is required, contact your YASKAWA representative.

5.3.2.2 Connecting to protyper

PM33F Protyper
1 1
FG © o FG
S0 ot /{/ 25 sD
3
RD o 3 © RD
4
RTS 04— E:HTS
CTs ol ® ocTs
DSR 8 543 SR
.
56 ot © 3G
11
o L— o BUSY
18
o o RD START
20 20
O -—OEQ RDY
EQ.RDY
Fig. 5. 21

53.2.3 Connecting to Motionpack data recorder

Connection between data recorder and Motionpack programmer requires special cable.
When purchasing the data recoder, request the cable for connecting Motionpack-33

programumer.
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5.3.2.4 Connecting to hand-held computer (EPSON HC-40)

Fig 5.21 shows connections of hand-held computer EPSON HC-40, used as a terminal equip-

ment, to Motionpack programmer.

The programs and parameters of Motionpack are stored in the file of microcassette of HC

-40.

(1} Hand-held computer
EPSON HC-40: Microcassette with drive Power Supply: With AC adaptor

(2) Cable

(3) Transmission speed (Baud rate)
Baud rete is 2400 bps. Set Pr 97=2400

(4) HC-40 Programs
HC-40 loader program and connection cable must be provided by the user. HC-40 should be

provided with microcasstte drive.

Mohonpack

HC-40 PMAA
CGND | E 1 FG
TXD |2 2| sb
RXD |3 3| RD
RTS [ 4| RTS
CT1s | 6§ 5[ CTs
DSR |6 5]
GND |1 7
DCD |8 5
DTIR | 7}

MINI DINS

KOVV-SB 10p~02 ALL SHIELDED
TWISTED-FPAIR

{MADE BY FUJIKURA CABLE]

B E o m—— ]

(HG-40 OR HC-41) Motionpack
MINI DINB PIN PM33D
NE- 25 PIN
MINI DING PIN
DB-25 PIN

o
O 2

}é&éoé&

Fig 6.22 Example of Cables
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5.4 Servopack INTERFACE (IN CASE OF M SERIES)

For total connection configuration, see par. 6.5.

541 Servopack Basic Section Signals

(1} Main unit external terminals

Table 5.9 Description of Main Unit External Terminals

Sigr Name Description
®ESD Power input terminal 3-phase AC 2007220V + 10%. -15% 50, 60Hz
Q@ Mator connection O with moter @ terminal. & with motor
terminal @B terminal and & with motor © terminal

are connected

D Ground terminal Connected with motor @ terminal for grounding
o> &% Regenerating resistor Usualy not used. ' . ‘
connection terminal They change to external resistor when the internal regenerating

resistor cannot manage processing.

Ty g Emergency stop terminal They turn or and off internal contactor (1MC} directly and
make power cut off together with “"AMP ON" signa! Opening
the cirwit between @®and §®enables emerg stop tofunction
However, Motionpack will have alarm

R
3-PHASE g
200V/220V

50/60Hz

EMERGENCY
STOP

AMPLITUDE

' ON SIGNAL
PROCESSING
MP INTERFACE
BOARD
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{2) Brake control board external terminals

Table 5. 10 Description of Brake Control Board External Terminals

Sign Narme Description
@D @y Brake power terminals When the motor is provided with brake, @ with
motor ® terminal, (A® with motor @ terminal are
connected.
When the brake is not provided. no terminal is
connected.
@d A> G&» Alarm output terminals When Servopack made defective detection (2CR ON)
— (AR} reenn OFF
_ - ON ] {at normal status, 2CR OFF)
+ Contact capacity 100V 0.5A
@@ NC @ - @ NO
*2CR is ON for approx. 1 second when the power is turned
on. (For initializing the control device.)
Torque monitor output 3.0V + 10% Voltage {s output for 100% motor torque. They
@D @ (oV) terminals can be used for checking 1 mA meter connection and torque
recorded with pen.
Revolution monitor 4.0V £ 10% current is output for 1000 rpm motor rotation.
&> &3 (V) output lerminal They can be used for checking 1 mA meter connection and

torque recorded with pen.

© @

Brake controt

They are not usually used since timing of moter holding blake
ON /OFF is performed inside sequence. For use 2PWB 225W
is short-circuited between @ and @&@. (Normally between @
and @)

Thus, brake will be released by external command ON. How-
ever, inside sequence does not have its operation function.
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5.4.2 Connection with Motionpack-34

5.4.21 Connection
(1) PG Signal (Servopack 22CN — Motionpack-34 CN4 Ccnnector)

Sarvopack Pohonpack - 34
} [ 22CN
| 1CN 4
PA 'Z'( {
T
S Ay
P
PB - 1 !
T
_DPB' ¢ 2 !
}
PC ¢, 10 X
T
| } PC* ¢‘ 11 i
i
,1)4 21 s
t
?4 22 |
3 !
| I |
I 19 I 1
! ] T
;
}
\ BAT ALM i X N
( |peTECTION|, S | 19 gth . BAT ALM
[ |emeur } ;é( -
1 [
‘ 2325,%‘ 0.
B

5]
~

i

el \J—_—1—295¢7FG {SHIELDED}

1PWB o 3PwWB
JASPMP| 03

Fig. 5.23

(2) Servo signal (Servopack 23CN — Motionpack-34 CN3 Connector)

Servoparck Maohonpock - 34
1PWE T1CN  3PWB | 23CN cNa )
112y -—]T] 1 L 14
ov || el e
I I_ 2 | 2 T
1y —] : 15 : ie 15
' 18l | HEF 1s| LM
A = 1L [ Ir soo 1
:i?j : ! 16 I t CL 16
SG02 —a] : o 4 1 Jr scoz g
poL — 1 17 . -CL 17
5605 —1 10 }r  scos 10
,,,,,, e | I

FOR OT 24V ' '

" :_—tﬂ— 50 | ROY 5 say
. -, ! _

..!!‘]E 4 I P RoY2 4

= . ——0<] '— ﬁ:{.-——aov
_____ q : ! r )

e enywiDN| w il =2

1 SAL

I R— f

T ! o 1 1:—
g |
¥ el o= || Lis g o
, L . -
T:_*: | 124 |! CLD 12
______ \ . 1: CLD
20l |! 02V 20 L
|
T —FC
| —
Fig. 5.24
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5.4.2.2 Signal specifications

{1} PG Signal (Servopack 22CN)

Table 5.11 Specifications

Pin No. Name Specifications
1 PB Output signal relay of AC Servopack main
B-phase {+) signal unit PE
Output driver SN75174
PR * MC3487 or equivalent PR*
2 .
B-phase { -) signal
4 PA Output signal continuation of AC Servopack
A-phase { +) signal main unit {PA
- PA " Output driver SN75174 pa*
e A-phase (- ) signal MC3487 or equivalent
10 PC _ Ou‘tput signal relay of AC Servopack main
C-phase [+ signal unit pe
Output driver SN75174 {
. PC T MC3487 or equivalent Pc*
C-phase (- signal
91 SENS They are signals for ABS and enceder to turn on 5V power
supply PG starts to transmit ABS data approx. 1 second
after SENS signal is turned on
22 OSENS
17 BATALM This 1s an alarm signal to inform BAT voltage lowering.
19 ABS ID This is a signal checking if Servopack is in the abzolute value
method. When it is. the voltage becomes 0V .
3. 6108, 12
to 16, 18, 20 Not used
23
24 0V 0V (Circuit power supply)
25
9 FG FG
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54.2.2 Signal specifications (Cont'd)

{2) Servo signal {Servopack 23CN)
Table 5.12 Specifications
Direction
Pin No. Name MP - Specifications
...... -SP
1 0,V - Analog reference power supply output OV side
2 0LV -
3 Not used
4 RDY2 Mo - By turning on Motionpack output RDY signal, Servopack
will receive "Servo ON” signal.
RDY 2 “V,]l' .
5 RDY1 {24V) M - RDY1], *“K
i Servopack
Servo alarm signal (reverse output), output capacity 24VDC
7 SAL M - 100mA max.
Turned on at non-alarm State.
9 SG02 Mo - +CL signal ground
10 SG03 -— -CL signal ground
11 5G01 - REF signal ground
L. Turned on when Servopack exceeds current limit.
M .
12 CLD Current limit - Qutput capacity 24VDC, 100 mA max.
Turned off when overtravel is detected.
OTF M - Travel in forward direction is available when this signal is
13 Overtravel detection ON.
Output capacity 24VDC 100 mA max.
14 + 12V - Analog reference power supply output {+, -12V) 1- and
2-pin 15 OV.
15 - 12V -
Current This signa! gives Servopack reverse side current limit input
16 +CL  limit M - (N-CL). ™
command +3.0V,7 - 100% torque limit
Current This sigr}al gives Servopack forward side current limit input
17 -CL limit M - (P-CL).
command -3.0V,/ +100% torque limit
REF S%eignce - This signal gives Servopack speed reference input (IN-A)
18 riip?ut M as a standard * F.”R rated revolution is 1000r“min at +. -6V,
Input SW2 SW3
INA | O-@ | ©-@
INB | @-& | @-®
OTR Turned off when over travel is defected.
19 Overtravel M Traval in reverse direction is available when this signal is
detection ON. .
Output capacity 24VDC 100 mA max
20 0,V M - 0V side of IO power supply 24V.
*: Needs Motionpack -34 — 190 —
Parameter setting Pr 53 = 100.



5.4.3 Overtravel Limit Switch

External terminals on the Motionpack-34 interface board comprise forward direction over-

travel detection limit signal, reverse direction overtravel detection limit switch and current

limit detection signal DT (relay contact output).

Table 5.13 Interface Board External Terminal (TB1) Specifications

Terminal No.

Signal Names

Specifications

OTF

Forward direction
overtravel
detection limit
switch

Connect forward direction overtravel detection limit switch.
is turned off when forward direction overtravel is detected.
When servopack is ready (SV.RDYON) and OTF is turned en, P-OT
= ON is fed to Servopack. (Via CNi} At the same time OTF = ON is

fed to Motionpack-34. For the operation to detect avertravel, refer to
(Note}

The contact

Connect reverse direction overtravel Limit switch

OTR The contact 1s 1urned
Reverse direction off when reverse direction overtravel is detected. When Servopack s
2 overtravel detection ready (SV.RDYON ) and OTR is turned on, N-OT = ON is fed to
Vel : Servopack  {(Via CN!) At the same time OTR = ON is fed to Motion-
limit switch :
pack-34. For the operation to detect overtravel, refer to {(Note).
OVIOf 24 VDC power supply for reading-in OTF, OTR limit switch.
3 Gy (0,4 V) This signal is be the same as Motionpack-34 1,70 signal power supply
(24VDC) ground.
4 DT These output signals are closed when servopack exceeds current limit.
For contact, delay time of 0.1 to 4 seconds can be set by IVR.
CONTACT CAPACITY
24VDC 1A/100 VAC {RESISTOR LOAD)
CLT
{1CN-5/81 ——! I——
5 /DT '
CL (10 M. 1VR
[zaéN—zza)—I !_

1 SETTING (0.1 TO 4s)
r‘—-

{TB1 B4/B5)

{1)

2)
3)

NOTE

Overtravel detection signal processing
In case of overtrave! occurring by forward opration

(A) Where OTF — OFF
{a) The signal next to Servopack input is turned off.
P-OT, P-CON, AMP-ON
However, AMP-ON signal provided with return function is turned on after the motor

stops.

(b) Motionpack-34 input OTF signal is turned off.

(B) After the motor stops, return operation is performed by JOG operation.
At this time AMP-ON signal has already returned: The motor is in reverse direction under

drive-able state.

(C) When entering in drive-able range by return, OTF turns ON to be the normal

condition.

In case of overtravel occurring by reverse operation same as above.
When Servopack output signal SERVO READY (SV. RDY) signal is turned off,

both of OTF and OTR are turned off to be in emergency stop condition.

(4) SW1 is used to set CLD signal output delay time (See Par. 5. 2. 4. 2 Table 5.6).
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5.4.4 Optical Encoder (PG) Signal (Servomotor — Servopack)

AC Servomaotor optical encoder output is line driver output. The opposed Servopack input
circuit is line receiver circuit, which is used as magnetic pole detection signal in Servopack and

outputs A-, B- and C-phase signals as PG signal from the line driver.

545 Servopack 1CN Related Signals

Servopack 1CN and Motionpack-34 interface board 21CN are already connected by 50-pin
cable at shipping from the factory so that the customers do not have to connect them.
However, when main unit (CACR-SR | :TZ6S! |} is used as general-use Servopack, the
signal content is required. Fig. 5.25 shows the signal content and pin No. (This signal content

is slightly different from generaluse Servopack 1CN.)
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For reference Servopack 1CN Connection

inter-face board is removed and Servopack only (speed control type) is used, 1CN is required

to be connected. For details, reter to Servopack bulletin.

+ 24V OUTPUT POWER SUPPLY
toav 3 © 123y 5%
+ MAX QUTPUT CURRENT = 50maA
+24V OUTPUT [ 0Vi2d) %43 ——| - USED FOR SEQUENCE OPERATION
SIGNAL INPUT
+24v #; f o e e e e mmm el .
phPRox T ! | MAIN CONTACTOR (1MC) ON CONTACT DB i
5 AMPON Pl ¢40 ~=—-I RELEASE. MOTOR BRAKE RELEASE !
5 SERVO ON T ———( BB RELEASE. NON-CONTACT DB RELESE |
— PCON 24 ~=—+1{PIL.CONTROL—P CONTROL : EXTERNAL
o N-OT 26 —=—[ REVERSE SIDE TORGUE ON (TORGUE OFF WITH SIGNAL OFF) | SEQUENCE
= FoT 11 ==L FORWARD SIDE TORQUE ON (TORGIE OFF WITH SIGNAL GFF) ) SIGNAL
ov | = ALARM RESET 25 —=—+[ ALARM RESET I
e L e mmm—mm— —— — — - - - 4 SYSTEM
. INTERNAL FUNCTION AT COMMAND SIGNAL ON
- T (ONATNORMAL T e
SERVO ALARM %39 %) - ' MAX i
> T OFF AT MALFUNCTION ' APPLICABLE |
- ' VOLTAGE !
TG-ON 23 |- 1 ONWITH £20ipm CR MORE | =30VDC |
5 ! | * MAX. :
CURRENT LIMIT o B ——L-[ON AT CURRENT LINIT | APPLICABLE |
' ! CURRENT |
24 - 1 [ ON WHEN MAIN POWER I =100mA
SEAVO READY %g? [0l ) 1 15 ON AND SERVO \ [
\ | ALARM IS OFF ! [ S
+12V A LB +12v Lo s m s s s e ol e -
+12V
t %‘8 , +12V GUTPUT FOWER SUPPLY
[IRYR B 17 RN
+12V QUTPUT oviizr 149 - =12V £5%
oviz LAz « MAX OUTPUT CURRENT =30mA
o\12) 47
—igv 51 —12v - USED FOR ANALOG REFERENCE INPUT
12V 4b
ANALOG
REFERENCE
SIGNAL
SPEED REFERENCE
~{ srurp pramence meur
SYSTEM
AUKXILIALY INPUT AUXILIARY INPUT
(% 2.0¥ TO *10 0V/1000mm)
REVERSE
R RENT
CURRENT LIMIT -—1 (E\é%‘\?ﬁ %l([));)cun ENT LIMIT TORQUE
E:%memDuer FORWARD SIDE CURRENT LIMIT TORQUE
{—3.0v/100%)
TORQUE MORITOR - TORQUE MONITOR { =+ 3.0V/100%)
P T *
SPEED MONITOR preTe <}— SPEED MONITOR { =4 OV/1000rpm)
PAD o b3
A-PHASE whao, | Ly K}
I
PBO, 35 LINE DRIVER
EI(;EUTPUT B-PHASE w080 L L 36 5] T I MAKE 75174 VALERT be
RER T AT MC3487 OR EQUIVALIE oSt
C-PHASE =y | L 20 ] SIGNAL
T
C 2 4 } PG SIGNAL OUTPUT OV SYSTEM
1 1
e SENS
— - OSENS
= — = BAT
T ' = BATO
L2 FG
FRAME 50
GROUND
Fig. 5.25 Servopack 1CN Connection
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6. CONNECTION (2)

This section describes details of each unit signal connector
type or pin arrangement, cable specifications, applicable
cable building method, wiring method, etc.

Read thoroughiy before designing control panel or wiring
in the panel, or building applicable cable. If cable specifica-
tions, wiring routes or grounding method is not proper,
malfunction may occur by noise.
Component-to-component connection configuration is pro-
vided in Par. 6.5.

587-315

PROGRAMMER CONTROLLER
Servopack
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6. CONNECTION (2)
6.1 CONNECTOR TERMINAL NO.
6.1.1 Controller CM34C Connector Terminals and Signal Names

Six connectors CN1 to CN6 are built on the pane!l of Motionpack-34 controller. In anddition,
a terminal board TB for the 100VAC and 24VDC power is also built on it.

CN4 CONNECTOR (MR-25RMA)

1 2 3 4 R [ 7 8 9
PR | OPB | PB2|Pal| OPA | PAZ FG
10 i1 12 13 14 15 18
PC 1] OPC | PC 2 sV | sv | 5V
17 18 15 20 21 22 23 24 25
BATALM ABSID SEN [0SEN| 05V | 05V | 05V

: i ) TROLLER
CN2 CONNECTOR (MR-50RMA) Fig. 6.1 Motionpack-34 CON

1 2 3 4 5 § 7 8 9 10 11 12% 13% 14* 15 6% | 17* g*
Hal | gac | HAz | HB1 | HBC | HB2 | FG |EXP!|EXPC|EXP2| FG |[.SBl|LSBC|LSB2 LSA1|LSAC|LSAZ
19 20 2] 22 23 24 25 26 27 28 2a% | 30 | a1* | 32
2A | 2B | 2D | 2C
33 3 i5 6 37 I 39 40 41 42 43 44 45 46 47 48 49 50
+24aVioay

Do not connect the connectors marked with # 1 absolute method

CN3 CONNECTOR {MR-20RMA) CNt CONNECTOR (MR-20RMA}
1 2 3 4 5 ] 7 1 2 3 4 5 6 7
O1zv {012y RDY 2| RDY ! SAlL +24V|+24V| RDY |ALM1| ZPM | STL | G34
8 9 10 11 12 13 8 9 10 il 12 13
FG | SG02|SG03{SGoL | CLD | OTF EPAL| INCD | OFR | OFM | M30 | M5!
14 15 16 17 18 19 20 14 15 16 17 18 19 20
+12V|—12Vi-+CL. ] —CL | REF | OTR |0 2sv M52 | MS3 | M54 | M55 | MS6 | ZNP JALM2
CN5 CONNECTOR (MR-50RMA}
1 2 3 4 5 6 7 8 g 0¥ 11 12 13 14 15 16 17 18
+INCO| PGS 8| PGS 9IPGSLM] PGSO| PGS PGS2] + S | — IS {ZRN | EDIT | PLAY j JOG EPS5|EPS6| EPS7[OPSI.

19 20 Z1 22 23 24 25 26 27 28 29 30 11 32
PGSL10{ PGSL20| PGS 3| PGS 4| PGS 5 | SBST|ATST| ERS | STEP| SBK | OVR | G34 F| MFIN| JPIBY

33 3 35 36 37 38 39 40 41 4z 43 44 45 46 47 48 49 50
—INCO | STRUBE | PGSL 3|+ INCB| - INC8| PGS 6| PGS T| PGCL | ATSTP JUF | INF | Fo |23 oay {ozy o2y [+24V

The connectors marked with * change their function in absolute method

CN6 CONNECTOR (3483-1000)

1 2 3 4 5 3 7 8 4 10 11 12 13
FG TXD | TXD!RXD|RXD
14 15 16 17 18 19 20 21 22 23 24 25
5V ov
Note: Pin Nos. and signal names are entered PIN NO
as shown on the right - SIGNAL
. NAME
Fig. 6.2
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6.1.2 Programmer Connectors and Signal Names

582-180

BOTTOM FOR TAPC DEVICE

C1 CONNECTOR (3483-1000}

TXD | TXD|RXD |RXD

5V ov
CT CONNECTOR (3483-1000)

1 2 3 4 5 6 7 8 9 19 1 12 13
FG |TXD{RXD|RTS|CTS|DR*|SGO

14 15 16 17 18 19 20 Z1 22 23 24 25

ER*

Neote. Conductor marked with* are connected within the programmer

Fig. 6.3

6.1.3 Servopack Connector Terminals and Signal Names

Servopack related signals are Motionpack-34 connector 22CN (PG signal), 23CN (servosignal)

and optical encoder 2CN and external terminal TBI.

22CN (PG signal ) External terminal (TB1)

1 2 3 4 5 & 7 8 9 1 2 3 4 5
PB 1 | *PBl PA 1| *PAl FG OTF|OTR | COM DT DT
10 11 12 13 1 15 16
FC 1 | *PCl
17 18 19 20 21 22 23 24 25
BATALM ABSID SEN |OSEN| 05V | 05V | 05V

23CN (Servo signal)

2CN (Optical encoder signal)

POWER SUPPLY CONNECTOR

D-S5UB CONNECTOR FOR SIGNAL D
TOP: FOR CONTROLLER

i Z 3 1 5 6 7 1 2 3 4 5 6 7
0i2v | 012y RDY 2[RI} SAL 0sp | 0sp | Ose | +5p1 +5P| +5P| DIR
8 9 10 11 12 13 8 9 10 11 12 1

sGoz [ 8co3|saol | Ly |OTEF ODIR | BAT |BATO
11 15 16 17 18 19 20 14 15 16 17 18 19 20
F12V) 12V +CL | —CL | REF |OTR | 021 PC | «Pc| PA | ®PA | PB | *PB| FG

Fig. 6.4
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6.2 CABLE
6.2.1 Motionpack-34 Related Cable

(1) PG signal related cable (JIC cable)
Since PG signal is output to Servopack 22CN, connect it to Motionpack-34 CN4 connector.
Output circuit is line driver; use twisted shielded cable for mating signal.

For connection, refer to par. 5.23.

Ground cable shielded wire at contreller side ; use CN4-9 pin for FG terminal.

Use twisted shield cable: KQVV-SB10P X 0.2mm? (made by Fujikura Ltd.) 0.2mm?

twisted shielded cable is recommended.

{2) Terminal device (J4) cables
The terminal device is connected to the Motionpack-34 via }4 cable for input and output of
parameters and program.

A D-subconnector (DB-25P made by JAE) is fitted on the programmer side of the cable.
In most cases,a D-subconnector is used slso on the terminal side. Fig 6.5 shows the pin
assignments of the cable fitted with D-subconnectors on both ends.

This cable connector is not provided with Motionpack programmer.

Mohonpack TERMINAL EQUIPMENT
{DB-25P) SHIELD GROUND {DB-25P)
] ! '?‘,-, _______ T T T e ——————— ;":'/}""""\
FG T 'V/: 1| ra
XD |2 = o] Ao
T
AXD | 3 b E;l —g;u} 2] so
] 7 ,.
SN E] oy 5| CTs
cTs |8t :/ a4 A1s
1 A A
DF | &= :% +—20] D1A
ER |20 %E'i 4){'{ 6| OsR
. il hik:l
8GO | 7 = A T TANCE 7| sG
| 3m MAX I
[
TSIGNAL NAME

PIN NO

Fig. 6. 5 Cables for Terminal Equipment

(3) Moationpack input, output signals (J6 AND J7) cables
Signals are exchanged between the Motionpack and the programmable controller through the
J6 and J7 cables.

J6: for input signals (PC — Motionpack-34)

J7 - for output signals (Motionpack-34 — PC}

Prepare the cables according to the pin assignments described in par. 6.1.1. Leave the

unused pins open.
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Lay only as many lines of 0 or 24V of J6 and J7 as are described in par. 5.2.1.2 and par.
5.2.2.2 all in parallel. This will prevent voltage drop which would occur if current flows
through the power line (or the line of 0V), inducing noise to the signal voltage.

The J6 and ]7 cables are available on order.

J6 cable : 3 meters long, connector fitted on one end KQVV-5B cable of 50C x 0.2mm?
J7 cable : 3 meters long, connector fitted on one end, KQVV cable of 20C X (.2mm?
Normally, digital signals should be exchanged between identical control panels. The cable

length should not exceed 10 meters.

(4) Motionpack-34 LS signal (J8) cables
J8 cables include external positioning signals. Limit switches are provided to the machine and
each of them separates; take proper wiring into consideration.

For proper wiring, as shown in Fig 6.6, relay wiring with relay terminal and provide 24V
cable common to improve noise immunity.

For wiring in Fig. 6.6 *1, twist a and b, ¢ and d, ¢ and . If peripheral noise causes big
trouble or electronic limit switch way has trouble by the noise, as shown in Fig. 6.6 *3 EXP,
use shielded cable and connect shieled grounding with FG at the control side.

For the cable in Fig. 6.6 * 2, shielded cable is suitable KQVV-SB30C X 0.2mm? (made by
Fujikura Ltd.) 0.2mm? 50-pin shielded cable is recommended.

Motonpack

RELAY
TERMINAL

'
CN2 CONNECTOR N /
o2 |/ ERRSRFSIEGE
¢ § EXPC_ Gljes AT EXP
1o i IR R n s g = =
7 g taav g} LA B K et
49 ‘ "—v-E—O——O’ SHIELDED" *
50 A WOARS)
FG

Fig. 6. 6 Connection Configuration
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6.21 Motionpack-34 Related Cable (Cont'd)

{5) Servo signal (J9) cables

The signals transmitted through these cables include those related to servo contro! described

for the Motionpack Controller CN3 connecter.

Cable connecting Motionpack-34 controller and Servopack is ]9 cable which is the same

as one of DC Servopack DB unit,

When preparing the cable, twisted pairs must conform exactly to the designated con-

nector pins as shown in Fig, 6.7. If twisted pairs are shifted, noise interference could occur with

the resultant effect of twisted pairs lost.

The J9 cable should be a shielded cable. Recommended is KQVV-5B10p X 0.2mm? made

by The Fujikura Ltd.

Motionpack Servopack
CN3 CONNECTOR 23CN CONNECTOR
R R S et S . 7o
+12v [14 - 4 e = 14] 112v
Orpy |1 =t = 1| Cyay
_ i - N
12V [15 ~ g 5] -rav
Qioy | 2 :?'i - e D1y
REF |18+ : 18] REF
&E e [
8GO1 11—+ +— 11| SGO!
«CL_ 16 B 18] +CL
5G02 | 8 T —+— & [ SG02
-cL [17 ;,}: G ——+17] —CL
5G03 [10 % ——+H10[ scos
RDY! |5 ‘w; : {,/E H 5[ Rov1
ROY2 | 4 :)QE ] Fove
SAL | 7+ i E"E H7| saL
cLo |12 ﬁ t —12[ CLD
OTF 113 : c+—— 13| OTF
— f i ! —
OTR [ 19}y —+—+J19] TR
Opay |20 “ZTZ 7T R T T LD TE T A [20] Ozay
FG 8
CABLE KQOvVV-8B ﬂ LSIGNAL NAME
10P% 0.2
CONNECTOR CONNECTCR  MR-20L/MR-20F CONNECTOR PN NO
PiN NC. 20PIN MR CONNECTOR  oacw . o !
CN3-

Fig. 6. 7 J9 Cable
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(6) Signal cables materials

The signal lines between the Motionpack-34 controller and the sequence are to be connected

with the MR connector on the Motionpack-34.

Select a cable by referring to Table 6.1. The suitable twisted-pair cable is the KQVV-
SBIOP > 0.2mm* shown in Table 6.2.
Signal lines between Motionpack-33 and sequencer should be connected with MR connectors.
Cables Should be selected in accordance with Tables 7. 6 and 7. 7 Twisted cables should be
KQVV-SBI10P *x 0.2mm? (or3P X AWG26) shown in Table 6. 3.

Table 6.1 Signal Cables

MR-50L " MR-50F

MR-20L,”MR-20F

Type Solder type Solder type
No. of Cores 50 cores 20 cores
Applicable Wire AWG H#24-%£28 AWG 1F24-328

Cutter Diameter

16 mm dia max

10 mm dia max

Plastic multicore control cable
{Example)
KQVV50C x 0.2

{Example)
KQVVa20C x0.2

Recommended (0.2mm?®, 50 cores) (0.2mm®, 20 cores)
Cable manufactured by Fujikura Ltd. manufactured by Fujikura IL.td.
Cores: 0.2mm’ tin-plated soft copper stranged
wires. 16,70.12 {cores,/ mm)
Insulating material: Cross-linked vinyl
Thickness: 0.3 mm
Finished outer dia: 1.1 mm
Table 6. 2 Dimensions of Cores
AWG Sectional Area ?f SLa_ndar_d Oute'r Dia of
Conductor mm Vinyl insulation mm
24 0.21 1.5 + Recommended
26 0.13 1.3
128 0.08 1.2
Table 6. 3 Twisted Cables
Name Unit Sl sations
No. of Pairs Pair 10
Material Tin-plated soft copper stranded wires
Nominal Sectional Area| mm® 0.2
Conductor Configuration Numbers/ mm 16,7012
Quter Diameter mm 0.55
Tnsulation Material - Cross-linked vinyl
Thickness mm 0.3
Circuit Configuration - Paired strands with pitch of 18, 22,25, 32
Helding - Wound with paper tape
Shielding - Tin-plated soft copper wire braided
Material and Color - Vinyl, black
Sheath Thickness mm 1.2
Approx Fmished Quter Dia. mm 10.0
Approx Weight kg km 130
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6.2.1 Motionpack-34 Related Cable (Cont'd)

{Wiring 10 mobile device>
There are special considerations for a cable connected to a mobile device. The cable under-
goes repeated bending or twisting as the mobile device moves. It exposes the cable conductors
to fatigue, leading to breakdown, should some PG signal line break, the moter might run wild
and a serious accident occur.
Cable makers advise that the resistance of the cable to bending and twisting is determined
by the following factors.
Bending strength
(1) Curvature of bend
(2) Cable tension
(3) Multipie number of twisting pitches of cable core leads
(4) Area of conductor
{5) Structure of conductor
Twisting strength
() Twisting angle
{2) Twisting pitch of cable core leads
(3) Cable twisting span
For cables connecting mobile devices, it is recommended to use cables that are made for
industrial robots and are capable of withstanding the rigors of bending, twisting, est.
For precise details, address inquiries to the cable makers.

Examples of movable device cables are shown below.
{Example of Robot Cable>

Type : CO-FHV-5B 10P X 0.3mm?
Manufacturer : Hitachi Cable, Ltd.
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Table 6. 4 Cable Specifications

Item Unit Standara Value

Number of cores (pair) - 10
Nominal sectional area mm? 0.3
Conductor Composition No.mm 60,70.08
Outside diameter mm 0.72
Insulation thickness mm 0.3
Insulation diameter mm 1.32
Pair ocutside diameter mm 2.64
Twisted cable outside diameter {approx) mm 85
Shielded braid thickness mim 0.3
Sheath thickness mm 1.0
Finished outside diameter {max) mm 11.0
Conductor resistor (20°C) £, km 65
Test voltage V., min AC500,71
Insulation resistor (20°C) M+ km 100
Approximately weight kg~ km 160
Standard length m 200
Packaging method - Bundle
Table 6. 5
Pair No.| 1st Core 2nd Core [Pair No.] Ist Core 2nd Core e

1 White Black 6 Red Brown

2 White Red 7 Red Yellow

3 White Brown 8 Black Brown

4 White Yellow 9 Black Yellow

5 Red Black 10 Yellow Brown

FLEXIBLE
VINYL

BRAID
SHIELDED

CORE
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6.2.1 Motionpack-34 Related Cabie (Cont'd)
{7) Cable List
The following cables are available upon request.
o Standard Cable No. of
Cable Application Connecter request —
Specification Symbo! | Lengthil) | Cables
PG Signal KQVV-SB CM-CN4
@ CM34 ACT | MR 25L/MR 25F ' M= | Jic | om
: 0.2 10P i
Servopack |-———4
PM33F D-Sub C . KQVV-SE {CT
; LB OISO o 10p f— | 3m
DB-25P ) i
PC shielded I———l
CM34 (IN} KQVY SR CM-CN5
1 MR 50L/MR-50F ' 6 3
0.2%50C == | ! "
Sequencer(OUT) l—L ]
CM34 {OUT) KQVV-SB CM-CN1
! MR -20L/MR-20F ' 7 3
@ . / 0.2%20C [D:ﬂf_“)e ] m
Sequencer {IN) ]—-——-l
CM34 Handle kovv.gp | ENE
MR- -5
PG Ext. SOL/MRSOF |~ BI:;T—_)G 18 3m
Positioning Signal }‘———4
Servo Signal KQVV-SB | CM CN3
[CM34~AC} MR 20L/MR-20F | 0.2 10P o | 19B | 3m
Servopack shielded L

Cables mentioned above, arc provided with only one connector at Motionpack side.
For connector at the opposite side, select and use a connector according to your requirements.

(

[\

25| 05V "9 [ Shielded
24| 05V |16 8
23, 05V |15 7
22| OSEN*7 |14 6
21| SEN*7 |13 5| opa*?
20 12 4| PA1*?
19| ABS 1D |11| OPC*? |3
18 10| pc 1 **| 2| apB™'
17 [BATALM 1|pB1¥!

Note : Cable with * of the same
No. are of twisted pair.

) JIC Cable (PG Signal CM34 « CN4 < AC Servopack)

Y&

Conngctor Pin Layout
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(b)

J4 Cable (Programmer < PC)

1| FG
14 2| TXD
15
3| RXD
16 4| RTS
17 51 cTs
18
19 6 .
7
2 860 El 3 &
8
21
9
22
10
23
11
24
12
25
13
(¢} J6 Cable (Digital input signal, CM34 » CN5 <> Sequencer)
50 18| OpPSL
49| On V 17| EPS7
48| Om V |32 SEL |16| EPS6
47| 024V |31| MFIN (15| EPSS .
46{SET INT|30| G34F |14
45| FG |29] OVR |13| JOG
44| IMF |28 sBk [12] pLAY 3%
43| JLF |27| STEP |[11{ EDIT
42 26| ERS |10| ZRN
41| ATSTP 25| ATST |9| —IS
40| PGCL |24| SBST |8| +IS
39| PGS7 |23 PGS5 7| PGS2
38| PGS6 |22 PGS4 |6 | PGS1
37| —INC8 |21| PGS3 |5| PGSO
36| +INC8 |20( PGSL20 | 4 | PGSLOO
35| PGSL30 |19| PGSL10 | 3 | PGS 9
34| STROBE 2| PGS8
33| ~INC9Y 1|+INCY
Connector Pin Layout
(d) J7 Cable (Digital output signal CM34 « CN1 < Seqguencer)
20| ALM 2 70 G34
13] M5l
19| ZNP TR 6| STL \
18| Ms6 5| zPM
11| OFM
17| M55 4| ALM1
10| OFR 3 &
16| M54 s neD 3| RDY
15| M53 2| +24v
8 | EPAL [
14| M52 1| t24v
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6.2.1 Motionpack-34 Related Cable (Cont'd)

(e) J8 Cable (External Cable CM34 « CN2 « External Circuit)

50 Og V 18| LSA 2
49| +24" 17| LSAC * 2
48 32| 2C¢* |16] LSAL AN
47 31| 2D*' |15
46 30| 2B*' |14| LSB2 9
45 29| 2A*! |13| LSEC * 2
44 28 12| LSB1
43 27 11 FG
42 26 10| EXP2
41 25 9] EXPC * 2
Note :
40 24 8| EXP1 %1 Common across the following pins:
39 23 7| FG (G- G
Q-@
38 a2 6] HBZ When removing a common lead. cut off the
37 21 5 HBC * 2 both ends of the lead from the contacts.
36 20 4| HBI %2 Each signal of HA, HB, EXP, LSA, LSB is
35 19 3] HAZ provided with two leads for power switching.
: L i o gy B
1] HA1 , o ‘

i I 12V

HA1 (HBD ] EXP1 J

; 9
LSA 2 {LSB2) ] BYRY,
LSA C (LSBC) -
112y
LSA 1 (LSB 1)

Cut off an unnecessary lead from the bottom.

{fi J9 Cable (Servo Signal CM34 « CN3 < AC Servopack)

20] 0V | —17] saL
——_ 13| OTF +—f—— _
19| OTR 6| NODB |+
12| CLD
18, REF 5| RDY 1
111 sGoi
17| —-cL 4| RDY 2 3 5
10| 5G03
16| +CL 3
= SGO2 ;
15 12 G 2| 0,42V
14| +12¥ 1] 033V

* When using AC Servopack for ahsolute value
system, cut off a lead for NODB signal
from the bottom,
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6.2.2 Servopack Related Cable

(1} Optical encoder (PG} cable

Applicable receptacle and cable specifications are as shown in Table 6.6.

Fig. 5.15 shows connecting method of optical encoder connecting Servopack connector

2CN and optical encoder, and slso PG output (connector }CN) processing method.

Table 6. 8 Appticable Receptacle and Applicable Cable Specifications

Servopack Applicable™! Applicable Receptale Type Connection Cable
Connector Specifications| Soldered type Caulking type™” Case Manufacturer Specifications
MRP-20F01 Honda
MR- 20RMA x 2 Contact . x 2 . DP8409123 or
Right Angle MR-20F MR 102 {Continuous terminall MR-20L gSUShm DE8400093
MREP-Ft12 (Singie termunal} o-
*1: Made by Honda Tsushin Co.
*2: Servopack standard attachment
#3° Not Servopack standard attachment
NOTE
Though the cable with the following specifications are prepared as connecting cable they are
not attached to Servopack or motors. )

[f required, give an order by preparatory length unit. (See Table 6.7))
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6.2.2 Servopack Related Cable (Cont'd)

Table 6. 7 Details of Specificable of Applicable Cables

Connection Soldered Type Caulking Type
Yashawa DPR409123 DE8400093
Drawing No.

Manufactuer Fujikura Cable Co.

Approx Double, KQVV.SW KQVV-SB

Specifications AWG22 X 3C AWG26 < 10P

AWG26 < 6P

Recommended For Soldered Type For Caulking Type
Receptacle

AT

A | Red ' mf{'e
e Yellow-
A | Biack 2 Whiie

Internal ] . ) Green-

Composition Aaf Green yvellow 3 White

and

- Blue- Red-

Lead Color B white, blue 0 white
DP8409123 " Yeltow- 5 Purple-
Stamliard‘ | White < vellow White Twisted
Application 5 G reen- s Blue- Cable

P | White < green Twisted Brown
i | Oranee- Cauble ; Yellow-
| White urange Brown

B Purple- g (i reen-

* | White/ purple Brown
Grey- Red-

Be White, grey ® Brown

Purple-

0 Brown

Y askawa Standard length: 5m, 10m, 20m

Standard Terminal ends are not provided

Specifications (without connectors).

NOTE

1. Allowable wiring distance between Servopack and motor (PG) is maximum 20m when
applicable cable is used.

2. When the wiring distance exceeds 20m contact YASKAWA representative asking for 50m
cable (YASKAWA DWG NO DP8405179). DP8409179 composition is AWGI1E > 3C,
AWG26 X 6P; the lead colors are the same those of DP8409123.

To prevent noise interference, extending the single PG cable is preferable to connecting two
cables via terminals at the outlet from the control panel. If connecting cables at terminals is

unavoidable, connect the shields as shown in Fig. 6.9.

(2} PG signal related cable
Refer to par. 6.2.1 (1) “PG signal related cable (J1C Cable)”
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(3) Servo related signal cable

Refer to par. 6.2.1 (5) “servo related signal cable”.

o JUNCTION TERMINALS

SHIELD

Fig. 6. 9 Junction of Cables

6.2.3 Main Circuit Related Wiring

(1) Rated current and applicable cable size Tables 6.8 and 6.9 show description of external

terminals and rated current, and applicable size. Applicable cables and their sizes are choosen

for applicable environment and current capacity. Example of applicable cable size is given

under the condition of ambient temperature 40° and rated current running on 3 lead bundles.

Table 6. 8 Rated Current

Type

Rated Current

Grounding connector

. CACR-
External Terminal Name
Terminal S1gA SR03TZ |SRO6TZ |SR12TZ | SR20TZ | SR30TZ | SR44TZ [ SR60TZ
_ Main circuit power supply mput terminal ®(SI[‘) 2 Arms 6 Arms 8 Arms 10Arms | 18Arms | 24Arms | 32 Arms
o
E Motor connection terminal DLW 3.0 5.8 11.1 188 26 33Arms | 45Arms
f Regeneration resistor connection terminal @@ 3.8A Max. R{Glf ]&‘iﬁ' 3044 Max 46 Arms
"_j: Emergency stop connection terminal @@ 0.2Arms
&
© Brake connection terminal @@ DCO.5A
o = | Control 17O Single connector 15 CN DCI100OmA Max.
Ed
-~ E | PG Signal connector 2 CN 100mA Max. power line DC 500mA
Sk L
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6.2.3 Main Circuit Related Wiring (Cont’d)

Table 6. 9 Example of Applicable Cable Size

) CAICY}?? Example of Applicable Cable Size
External Terminal Name
Terminal ¢ SRO3TZ ! SRO6TZ | SRI2TZ | SR20TZ | SRWTZ | SR44TZ
[ . HIB
- Main circuit power supply nput terminal ®@ﬁ) HIV 2.0 min. 15 mn HIV HIV
(= . . . . . .
‘2 Motor connection terminal DO®W HIV 2.0 min, HIV 3.5 min. 5.5 min, | 2.2mm.
o ) ) ) - -
= Regeneration resistor connection terminal @@ HIV 2.0 min, HIV 3.5 min. HIV 55 min.
Qs
= .
= Emergency stop connection terminal @@ { ©
£ HIV 1.256 min. {SR60TZ terminals HIV 125 min)
< Brake connection termunal
o — | Control 170 Single connector 15 CN Twisted cable ur twisted shelded cable
B E - Tw-plated annealed copper twisted cable
E E PG Signal connector Z LN Cable tinishing externals: 1 CN-¢ 16 max, 2CN-¢ 1] max
o (ireunding connector % HIV 2 0 max

Table 6. 10 Applicable Cable

Type Conductor
Mark Name Applicable Temp. (°C)
PVC General vinyl cable —
v 600 V vinyl cable 60
HIV Special heat-proof vinyl cable 75
NOTE

1. Use pressure-proof cable of 600V at minimum for the main circuit.
2. For strand, pay attention to cable allowable current reduction ratio if the cable is put in

the duct thard vinyl tube, metal tube).
3. When ambient temperture (panel temperature} is high. use heat-proof cable since general

vinyl cable would be heat deteriorated in a short time.
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6.3 PRECAUTIONS FOR WIRING
6.3.1 Prevention of Interference between Wires

In the Motionpack system, cables of varying power levels such as the lines of PG and digital
signals, mix with the motor main ¢ircuit through which large current flows. If a high speed
signal line such as the PG signal line is laid close to the motor main circuit, noise might be
induced in the signal line and result in a failure of positioning.

It is therefore very important to prevent interference hetween lines.
(1) Wiring division

The lines can be divided into three groups as given in Table 6.11.

Table 6. 11

Group of Lines

Category |

Categoryll

Categorylll

May cause noise
interference due to

Vulnerable to
serious damage due

Relatively stabled
for hoth digital

Conditions :
large current and to external noise or analog.
highspeed signals. induction.
+ Servopack = PG leads *CM 1/0
Connection 4—» motor signals (J6, J7)

+ Servopack
» Servopack 200 VAC reference input
power input line (J9)

specifications

Do not lay lines belonging to different categories in the same duct or bundle.
Observe the following precautions for category II PG signal lines.
(a) Never lay the lines of PG signals close to or parallel to any categoly I lines.
(b) Never lay the lines of PG signals close to parts and units generating noise or parallel to
the lines wired to them.
(¢} For better results, connect the shielding of any cable coming from PG to the frame ground
terminal of the control panel.
(2) Wiring for PG
A serious error, such as mispositioning, would occur if noise added to PG signals. Follow the
instructions listed below. Do not braid with category I line or lay lines in the same duct.
(3) Motionpack origin signal (J8) cables
The signals transmitted through the J8 cable include the origin slow-down signal, origin
confirmation signal, and external positioning signal.

The cable to the machine may be of considerable length. 1.5 contacts sometimes open
during operation and, if this happens, noise is likely to be induced in the cable. Take the
following precautions against noise.

(&) Connect a surge supperssor in paraliel with each LS contact.

Surge suppressor: CR30500 {of Okaya Industry) or a capacitor (metalized film,

600V 0.1xF)

(b} Lay the cable away from and not parallel to the main circuit wiring.
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6.3.1 Prevention of Interference between Wires (Cont'd)

(4} Connecting surge absorber to coil

Be sure to connect a surge absorber to every device having a coil in it, such as relays,
contactors, and solenoids.

Surge absorbers ;

{a} Use 200 VAC : Surge suppressor CR50500 (of Okaya Industry)

(b) Use 100 VAC : Surge suppressor AUT201 (of Okaya Industry)

(¢} Use 24 VDC : Diode 182462 (of Toshiba Corporation)

The surge shsorbers above are usable at the specified voltages.

(5) Fastening cables

Be sure to tighten the locking screw of the MR connector on the cable.
Clamp the cable so that the weight and tension of the cable will not pull on the connector.
The clamp shown in Fig. 6.10 is very effective. The sheath of the shielded cable can be

removed to connect the shielding to FG (frame ground).

GROUND PLATE
CABLE CABLE CLAMP

SHIELD SHIELD SHEATH

SHEATH

GROUND
PLATE

CABLE

L+~ CLAMP

Note: To clamp the cable {which is not shielded),
cable armor should not be stripped.

Fig. 6. 10 Cable Clamp

(6) Assuring correct connection of cable connectors

Input.output circuits of the Motionpack-34 may be damaged, for correct pairs of male and

female cable connactors are not mated properly. Observe the following precautions to prevent

such an mishap.

(a} Write the name of the cable connector on the nameplate provided and bond it to the
connector immediately after you have prepared the cable.

(b} After laying the cables, bind them together so that the cable connectors come to fixed

positions.
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6.3.2 Connection of the Input,”Output Power Supply Unit

One input ~ output power supply unit can supply power to more then one Motionpack-34. In
this case, string the power cable carefully to prevent noise interference occurring due to

voltage drop.

FOWER Mothonpack-34
SUPPLY CM-1 CM-2 P
Qv 24v
(a} Correct ﬁ:_\w s s | N oo
N Ty M
} ov oV
!
POWER Motionpack-34
SUPPLY CM-1 Ch-2 CM-3
(b} Poor say
4 v A4 N\

Fig. 6. 11 Input/Output Power Connections

6.3.3 Noise Source Measurement

When sharing the power supply with electrical welder or electrical discharge machine, or there
is a high-frequency noise source nearby, provide noise filter or insulation transformer to the
power supply or input circuit.

Following must be observed :

(1} Separete the leads of the primary circuit of the noise filter or isolation transformer
completely from those of the secondary circuit.

(2) Connect the ground line of the noise filter or isolation transformer to systern ground via
the shortest path with a heavy wire.

(3) Reduce the length of the line to the input terminal of the noise filter or isolation trans-
former to the minmum. Take care to prevent noise feom being induced in the circuit.
(Refer to instructions above.)

(4) For the control panel, take power from the secondary circuit of noise or isolation trans-

former.
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6.3.4 Grounding

Connect all grounding leads to the ground at one position (grounding better then class 3,
grounding resistance 100 ohms or less). Use a thick wire (flat braided wire of 3.5mm? or more)

for the grounding lead.

Fig. 6.12 shows a methed for grounding an axis. The frame grounds of the Motionpack
-34 controller, DB unit, Servopack, and programmable controller are connected to the ground
terminal of the control panel and a single grounding lead of class 3 (100 ochms or less) or better
are installed there. The “other circuits” referred to there include the inverter driving the main

axis.

The inverter must be grounded directly to the location where the collective grouding of

the other components converge.

Fig. 6.13 shows a method for grounding many axes. Such a system includes many units
and it would be troublesome to lay grounding leads individually. [t indicates an example of
laying many individual grounding lines, one for each axis. It is not good to connect units of

the same kind together, like controller to controller and Servopack to Servopack.

» Motor frame grounding

When the motor is grounded through the frame at machine side, cf,”dv,7dt current is given
from PWM power section through motor floating capacity (cf). To prevent the influence by
this current, connect motor E terminal (motor frame) to Servopack & terminal for use.

(Servopack @ terminal should be directly grounded.)

« Servopack SGOV
When the noise gets on the input signal line, ground SGOV to use.
When the motor wiring is in metal conduit, ground both conduit and box.

Grounding methods mentioned above are single grounding.
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CONTROL PANEL

| PROGRAMMABLE
CONTROLLER

1

MAIN CIRCUIT

s

| Servopock
g i
\ |

FEEDEFJ
SEVOMOTOR

SPINDLE  FEEDER
MOTOR  UNT

WORKPIECE

LEADSCREW

|

1| crHer |
! CRCuiTs

| —

GROUNDING RESISTANCE =
10001 OR LESS

Fig. 6. 12 Grounding for One Axis

CONTROL PANEL

L PROGRAMMABLE CONTROLLER

]

o] Teul

! (Z)i imi

ol

i(x)l

!

[ ﬁl
el e
OTHER ’

CIRCUITS 8P

; i)

——-

L“_i L_

GROUNDING RESISTANCE
1000 OR LESS —

Note:

MOTOR

TR
-

X1

Motors for Y and Z axes and their connectors
are not shown.

Fig. 6. 13 Grounding for Multiple Axes

6.3.5 Precautions for Servopack Related Wiring

(1) Separete power line (strong electrical circuit such as AC line, motor line, etc.) and signal

line by more then 30cm for wiring.

Do not conduct in the same duct or not strand together.

{2) When electrometer is connected to torque monitor terminals ( - ) and speed
monitor terminals { - ), set the electrometer as close to the control unit as possible

and do not strand wires together with power line,
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6.4 CONNECTOR DIMENSIONS (Maker : Honda Tsushin Co.)

€
g
A 8]
B
Code
Model A B ¢ D
MR-20L 38.3 44.9 39.8 18
MR-25L 44.5 50.1 40.5 18
MR-50L 67.9 73.5 44.8 18
Code Name
) Connector cover
O] Cable clamp
@ Connector clamp spring
@ Connecter clamp screw
» 20F 20F
&) Connector (MRP—50F MR—SOF)
*

1. MRP-20F, -25F,
MR -20F, -25F,

2. Applicable cahle OD: MR-20L.

3. The Motionpack accessory set includes an MR-20F
(with MR-20L) and MR-50F (with MR-50F)

MR-25L
MR -50L.

{soldered typel.

-50F: Solderless type.
-b0F. Soldered type

C10mm dia max
12, 5mm max
1émm dia max

When solderless type connectors (MRP-20F01,

MRP-25F01, MRP-50F01) are to be used they must

be prepared by the machine builder.

Fig. 6. 14
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{1

Model MR-20F, MR-25F, MR-50F connectors (Soldered Type)

13
Pt

-8R ——+ +—+—+

-—%—0—-+1—+—+——i -(5§—

[ T~o28p1A

199

109
84

L
ST %

Dimensions i1 mm

Model Code A B No. of Terminals
MR-20F 32.8 27.8 20
MR-25F 38.0 | 330 25
MR-50F 61.4 56.4 50

Fig. 6. 15

(2) Model MRP-20F01, MRP-25F01, MRP-50F01 connectors (Solderless Type)

1(r¢'+'4_. + 4B ~2-2 BDIA
2 & @+ |+
_Itd;-+-+--++¢ LJ
- J
A ’
1
| ( [ |
Dimensions 10 mm
Model Code A B No. of Terminals
MRP-20F01 32.8 27.8 20
MRP-25F01 38.0 33.0 25
MRP-50F01 61.4 56,4 5
Fig. 6. 16

Note: To use the solderless type connectors. a

crimping tool 18 required. for

which inquiries

are to be made toc Honda Tsushin Co.

- 217 —



6.4 CONNECTOR DIMENSIONS (Maker : Honda Tsushin Co.) (Cont'd)

(3) Terminal No.

Dimensions n mm

—@» 20 CORES
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6.5 COMPONENT-TO-COMPONENT TOTAL CONNECTION

ABS S!rvopnck

ABS WITH ENCODER

CACR-SR. . T T“SSM AC Servomotor
USAMED-_Ms;
3.PHASE  R—0 oS
200/220V $—o otV
BO/B0HZ  Treemg ™ M
EMERGENCY STOP/ MAIN
CIRCUIT
200/100\/ ¥s
(SUPPLIED BY) SUPPLIED BY ON/OFF
LUSTOMER (CUSTOMER )
24y DC e |
POWER
SUPPLY SERVD
ALARM
CMPC CM31C TQRQUE MONITOR
13V100%
SPEED MONITOR
AV
S 2PWB
' r=dks BRAKE
SEQUENCE UNIT ) BRAKE L4 CONTROL
SUPPLIED BY CONTROL_ JASPTYPOIC
CUSTOMER USE FOR BRAKE 1CNISD
== | (CONTHOLLING ) o v
;::”a\]\' — EXTERNALLY B _CONTROL |
.ll’)l'.‘ 12 ZLCN(SOPY
STED 13
SBK 27
O\R il I
ILF z |
TNF Fx
- JS xu zex |
3 Hx Nt (25P)
T SHeT 3 1% SN ABS é%]?: N
TTATST K21 4 Y 9 1D Y PRy
ERS 25 55 L T Pal PA == .
PL.CI, 26 £or T i *PAL| *Pﬂﬂﬁ :
ATRIT I L . iP! 5 pat R i |P
FCS0 £ 27 vy 1 Té‘ ]
TGS P h t P: 5 ¥PBl » PR T ABS-PG
PGS %6 e ! t ' = PC1 pclil | {P1 TP
PGS 7 L i . 1 i)
PGS _%_21 2 i iF N I e T
G55 z % i SEN svp-phde |t
. : T ) P ;
TS6 %95 25 Ll 2 asen | ove H 5
[ TGsT7 38 17 : ! 22 ataim \ ] [
PGS 39 23.24,25°] ' 21 |
HE %? g 7 j 252425 1 I
CSL 3 y -t
PGSLID 9T 77c/: s FG 3 1
PGSL20 %19 CN3 oy 23CN 10 | |r
PGSI.30 20 14 ,___.'_E"____; 120P)
7an 35 B iy ] O;IN BaT 12k, [ 1P LAy
S1hNC8 I LT OBAT13L, | |
TINGB RT3 I LIP, ol v o lp' cafl
TINCO 37 (2] oy = S 200 ;
- INCO ¥ 5 1 |P 1z -
e 2 VS o B I S B
T Rr 6 1877 N * LEF J24CN
G4F 17 1wl ! 13
MELN 30 0 R i S6o
UFS 3 . + 4 = rcL
__ ::Rmm' = - T = 3t SGoez (MACHINE SIDE}
T paTasELIN D N T 5] .
024y éﬂ m— 8603
17 48 40 z x T ' 10 3
RIY S| 2] L 7
ALMI £33 13 [ 12 1D
STLL o) ? 19 i | g &E] OTF
G4 ) — +—
EVAL 70,4 20 L 19, OTR
ll
= : w— L
ZBN 51 -4
M3D b 5] 8
M51 kit 3PWR
M52 %13 JASP-MPI03 _|
M53 s — =
M54 15
M55 {!"_s e
MS6 17 WHEN CACR-SR. i1 (TZ8SM IS
ZPM L 18 USED, SIGNAL NAMES NOT
/;\a USING CN2 ARE SBOWN
ALM2 19 BELOW: 24 TO 2D,
- 241 ’,élznz o LSA1, LSAC. LSAZ
] : VY PR LSB1. LSBC, 1882
1 " 2 i
| PROGRAM- ¢ CNé HAC—2gs— 1 HANGLE PG
T
R0 B
CPMBF > = 12v
|_ ] L ! 5’—7 o AC 100V
AC100V OR 200V
POWER
SUPPLY

Fig. 6. 18 Motionpack-34 Component-to-Component Total Connection Configuration
{(When CACR-SR TZ6SM is used.)
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7. INSTALLATION, TEST RUN

This section describes the procedures of installing the
Motionpack-34 and adjusting it during trial operation.
Installation of units will be described first, together with
precautions. The procedures of trial operation and adjust-
ment are flowcharted in Par. 7.2.

Setting up the reference of the coordinate system for abso-
lute positioning is explained in Par. 7.2.6.

Never fail to set up the coordinate point.

Servopack
TYPE CACR-SR20TZ 6S; |

CONTROLLER
Motionpack-34

TYPE CMPC-34C

S90-266
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7. INSTALLATION, TEST RUN
7.1 INSTALLATION

711 Motionpack-34 Controller
7.1.1.1 Installation and connection

{1) Instailation
The Motionpack-34 Controller has ventilation openings on its sides. Install the unit so that
those openings are kept clear (Fig. 7.1).

When installing the Controller, use the four holes provided at the top and bottom of the
unit. Install it so that the requirements for environmental conditions given in par. 3.1,
“Motionpack-34 CONTROLLER” are satisfied.

- TOP MOUNTING PART

VENTILATION
INDICATOR
D/A ADJUSTING HOLE
INDICATOR —|
POWER SWITCH
CONNECTOR —1

TERMINAL (TB)

SRT-286
DISPLAY TYPE

Fig. 7.1 Motionpack-34 Controller

(2) Connecting supply power

Use single-phase 100 VAC (85-120V, 50.-60Hz) power as the power supply. Connect the
power leads to r and t of terminal TB on the controller front panel. The controller becomes
active when the power switch is ON.

Connect 24VDC power supply to terminals 24V and 0V.

{3) Connecting the cables
Mate the cable connectors with the corresponding connectors on the controller, and tighten

them securely with screws.

Do not allow the weight and.“or tension of the cable to be borne by the connector or the

controller.
The cable used for connection with the Motionpack Programmer is provided with the

programmer. Use connector CI and tighten the connection.
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7.1.1.2 Indications

The indicators on the front panel are explained in Table 7.1. The locations of the indicators

are shown in Fig. 7.2,

Table 7.1 Description of Indicators

Display Color Content Procedure
Lit---Normal operation Operational
RUN Green Off.+-CPU malfunctioning Refer to
par. 7.1.1.6.
PWR (reen Lit---Power on -
Lit---System Refer to
ALM Red malfunctioning par. 7.1.1.6.
Off---System normal Operational
Lit---Battery voltage low Replace battery.
BAT AL Red Off---Battery normal Operational

PWR INDICATOR(G)
RUN INDICATOR(G)

BAT AL INDICATOR (R}
ALM INDICATOR (R)

G: GREEN
R RED

WY coo0-2a4

Fig. 7. 2 Front Panel Indicators

7113 Low pass filter drift adjustement

Automatic drift adjustment starts at 2 seconds after turn-on of the Servopack drive power.

The range of adjustment is within = 511.

When the value of adjustment (indicated with & ¢ ) is nearly maximum, adjust zero of the

Servopack to reduce the value of adjustment close to zero.
7.1.1.4 Setting up parameters
Set up parameters before starting operation.
There are two ways of setting parameters : through the keyboard of the Motionpack

Programmer or through a tape device with tape. After setting the parameters, turn power off

and then on again. For operating procedures, see par. 4.2.1.
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7.1.1.5 Setting up the program
Set up the program before starting operation.

There are two ways of setting up the program : through the keyboard of the Motionpack

Programmer or through a tape device with tape. For operating procedures, see par. 4.2.1.

71.1.6 Operation

Turn on the Motionpack-34 Controller and the {(green) and (green) indicators
light on the controller panel, indicating that the Motionpack-34 Controller is supplied with

power and operating propetiy.

If does not light while power is on, the Motionpack-34 Controller is defective :

replace the unit.

If the (red) indicator lights, locate the cause of trouble through the programmer.

will light up immediateiy after poweron if parameters are not set up. The lamp goes
out as soon as the parameter is set.
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7.1.2 Motionpack Programmer
71.21 Connection

{1} Connecting supply power
Use single-phase 100VAC (85-120V, 50./60Hz) power as the power supply.
Use the power cable provided.

{2) Connecting the signal cables
The programmer has two connectors at its bottom ; one for connection with the controller and
the other for a tape device.

Be sure to lock the connectors while the programmer is in use. Cover the connector which

is not in use with a red cap provided with the connector, for protection.

L POWER SUPPLY

582180 ! CONNECTOR

SIGNAL D-SUBCONNECTOR
( UPPER- FOR CONTROLLER)
LOWER FOR TAPE DEVICE

Fig. 7. 3 Motionpack Programmer

7.1.2.2 QOperation

The Motionpack Programmer has no power switch of its own. So, it starts operating as soon
as the power is connected. (See Table 7.2.)
The Programmer has no reset key, either. If it must be reser, unplug the power cable and

reconnect it again (the unit will be automatically reset when the supply voltage rises).

Table 7. 2 Normal/Malfunction Indicator

Display Color Description

Lit when the programmer is in

Normal Green normal operation

Transmission to controller is

Malfunction Red not enabled.
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7.1.3 Servopack
7.1.31 Installation

(1) Installation
Servopack model CACR-SR | : TZ 6S . :is of base mounting type.

(2) Conditions of installation

» Installation inside an enclosure
Temperature may rise higher in the inside of an enclosure than in the outside, though it
depends on energy loss of the devices installed inside and the size of the enclosure.

Consider the size of the enclosure, heat dissipation and layout so that the environment
of the Servopack must be under 55 °C (Fig. 7.4).

LESS THAN

55°C PANEL

AR

687-314

Servopaock

Fig. 7. 4 Example of Housing

» Installation adjacent to heat sources keep temperature (by convection and,or radiation)

under 55 °C in the area of the power supply unit and the Servopack (Fig. 7.5).

A

HEAT SCURCE - Servopack

S8/-314
= SHIELDING PLATE

Fig. 7. 5 PROCEDURE EXAMPLE for HEAT SOURCE
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+ Installation near vibration sources install some shock absorbers between the Servopack and
the base.

+ Installation in an environment of corrosive gases. Though the existence of corrosive gases
does not result in immediate trouble, they can lead to contact failure in electromagnetic
contactors and relays used in the main and command circuits.

» Avoid places of high temperature and high humidity and dusty (particularly metallic

particles) environment.

(3) Installation

» Directions
Do not use any method other than the wallmounted installation with the base erected
vertically (Fig. 7.6), since cooling is accomplished by natural convection.

+ Holes for installation

Use four holes on the base.

TOP HEAT SINK
HORIZONTAL 1NC (HORIZONTAL
(NSTALLATION) /TERM” (hRTALLATIGN )
7 NaL
HEAT SitK WALL J: WALL
Pin . | HEAT SINK
7 7
1CN 7 TERMINAL e
TERMINAL ~ BOTTOM
O x %
Fig. 7. 6 Installation

7.1.3.2 Power loss

Table 7.3 shows Servopack power loss.

Table 7. 3 Power Loss at Rated Qutput

Sel:I»:opack Output CI\_'lair:. Rege_neralive (é(,’mrf)l Total Tnput
CACK- | tcaie vaue) | Power Loss | Power Lows | Power Loss | oWerLoss | Capacity
W kVA
SRO3TZ6 3.0 20 10 110 0.65
SR06TZ6 5.8 60 20 160 1.5
SRO9TZ6 7.6 70 20 170 2.1
SRI12TZ6 11.7 80 20 80 180 3.1
SR20TZ6 18.8 100 40 220 4.1
SR30TZ6 26.0 160 80 320 6.0
SR44TZ6 33.0 210 100 390 8.0
SR60TZ6 45.0 300 120 500 11.0

Note : Regenerative resistance power loss occurs at motor reduction.

Power loss can be disregarded other than for frequent start/stop operation.
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7.1.4 Servomotor

The AC Servomotor can be installed horizontally or vertically. If the type of installation or
the environmental conditions of the motor is unfavoerable, its service life may be shortened or

accidents may occur. For correct installation, follow the procedure below.

(1) Installation
Anti-corrosion coating is applied to the tip of the shaft and the flange surface. Before
installing the motor, remove the coating using thinner. Be careful to keep the thinner away

from any other parts.

ANTH-
CORROSION
COATING

eI

Fig. 7. 7 AC Servomotor

{?) Location of installation

The AC Servomotor is designed for ordinary indoor use. Install it where the following
conditions will be met.

» Indoors and out of corrosive or explosive gases

- Ambient temperature of § to +40°C

= Good ventilation with little dust or moisture

» Ease of maintenance and cleaning

If the AC Servomotor is subjected to water splashes or oil mist, install a protective cover.

{3) Environmental conditions

Ambient temperature: 0 to + 40 °C
Storage temperature: — 20 to + 60 °C
Humidity : 20 - 8092 r.h.(non-condensing)

(4 Matching with the coupled machine

It is important that the motor shaft correctly aligned with the machine axis. If the alignment
is off, vibration may occur, damaging the bearings (Fig. 7.8).

Align the motor shaft with axis of the machine accurately. When installing a coupling, reduce
shocks that may apply to the shaft by tapping with a wood mallet {or the like) to prevent the

bearings from being subjected to excessive force.
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Measure at 4 ponts and difference
between max and min. values 1s jess
than 25 (fit couphng}

Measure at 4 ponts and difference
betwegn max and min values s less
than —,, (fit couping)

Fig. 7. 8 Aligning

(5) Setting up the enceder when installing the motor with a machine
When the motor has been installed with a machine, set up the absolute encoder by the

procedure in par. 7.2.6.1.

(6) Permissible load of the bearings

Do not apply excessive thrust or radial loads to the AC Servomotor. When installing a gear,
coupling, or pulley, reduce shocks that may affect the shaft by tapping with a wood mallet (or
the like) to prevent the bearings from being subjected to excessive force.

During operation, keep the thrust and radial loads under the values shown in Table 4.35.
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7.2 TEST RUN

Table 7.9 shows Motionpack-34 system operation summary.

Wiring Check par. 7.2.1

Motionpack-34 Input~"Output Signal Check
par. 7.2.2

Motionpack-34 Parameter Setting par. 7. 2.3

Turning on of Servo Power Supply par. 7.2.4

Ovwvertravel Limit Switch Check par. 7.2.4

Manual Operation (JOG and STEP
Operations) par. 7.2.5

Absolute Encoder Set-up par. 7.2.6. 1

Motionpack Coordinate Home Position
Set-up pars. 7.2.6.2 and 7.2.6.3

Automatic Operation

Fig. 7. 9

Each step will be explained below. For alarm status and actions to be taken, see sect. 11.

7.2.1 Checking the wiring

Through checking of wiring is very important. Failure to check the wiring completely, may
result in trouble, often in a late stage of adjustment during trial operation. This usually is

more difficult to locate. So, complete check of the wiring is fundamental to smooth adjust-

ment in trial operation.

The flowchart in Fig. 7.10 outlines the procedures of wiring check. Checks must include

- connections, arrangement of wires, the sizes and types of wires, the presence and polarity of

the surge suppressor.
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Wiring check ‘I

*1 *1: Power line

200v, 100V, motor
circuit, signal line
check if the PG cable
is provided according
L Separate themj to par. 6.3.1

J

Power lines
running separate
form signal lines
thrua dust

YES

urge killer is
provided to induction
motor contactor relay
or solenoid.

Provide surge killer CR50500
or equivalent,
T

*2 *2: Check grounding line,
Grounding
cable is accoding to
USERS, MANUAL,

Provide grounding.

YES J

*3: When diode polarity is
reversed, Motionpack
output circuit may be

NO
damaged.

*3

Diode connected
to DC relay has

[ Change polarity. ]
T

*4: If reversed, Motionpack
may be damaged.

ICheck and correct wiring,—|

]

ot connected
reversely

YES

Connection of
each signal line
correct

NO

[ Correct wiring. ]

YES l

The maximum
range of insulation
check tester resistance
- between AC/DC
power lines

Check wiring
power line.

|

The minimum>
range of DC power
short circuited check
tester

resistance

Check DC power
line

[ o« ]

Fig. 7. 10 Wiring Check
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7.2.2 Checking |./Q signals

Turn on the Motionpack-34 Controller, Programmer and [./0 supply power {(24VDC) and
check 170 signals. First, check the AC and DC supply voltages. Next, with AC power on,
make sure that the indicators of the Motionpack-34 Controller indicate the proper status.
Then check [0 signals.

* PG is not valid Servopack power is on.

Power on after checking
power voltage.

!

ITZheck AC power voltage, I

i

LCheck 2C power voltage.J

|

Controller "RUN" indicates.

!

Check 1/0 signals. J

Turn on power supply to
controller, programmer,
1/Q, and PG.

i

Depress[STATUS| and [1/Q

51G] on programmer. Block

No. LED displaying

When
mode switches
and LSs are turned
on and off described in 1/0 N9
channel table, display

cr;anginl? :o Check and correct 5w
1or "¢ and LS [wiring).
YES

Press key on program-
mer. Block No. LED dis-

playing (1]1] - Check

as above.

fiepeat the same checking

until block No, is

displayed.
whenis depressed )
once, PMm displays { .0) Note: To check output signals
(output signal). the signal output status must be

i created in Motionpack-34, but all

the signals cannot be checked at

Check output signals = this stage. Skip these uncheckable
through .- -«

signala, and check them latcr.

Fig. 7. 11 {/0 Signal Check Flow Chart
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izug
EigREEPRaE

a8, o ol Y, i
FEEEEEE

|- CHANNEL
=% (Input Channels 00— §)

2 T {Output Channels ¢ — 2

= 1/0 SIGNAL

DISPLAY

Lo ]

Lo

the corresponding column becomes 1

the column shows 0.
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and when not input or output,

o [ (e o (T ) o
iy
STATUS ] ———CHANNEL
SELECTION
Table 7. 4 1/0 Channel List
Digit Position
Column)
7 L] 5 4 K] 2 ! a
Program. 10 10 10 10 10 10 10 10
mer Channel
Display
_ JMF JLF 0OVR SKB STEP JOG PLAY EDIT
i 0 Jog Mid- | Job Low | Override Single
die Riock
ATS TP PGCL ERS ATST SBST ZRN -Js ]
o l Auto Program | Fault Auto Start| Single Home posi- | ~Direction | + Direction
Stop Clear Reset BBlock Start tion Return | Jog & Step | Jog & Step
- PGS7 PGSH PGShH PG54 PGS3 PGS2 PGSI PGS0
Al 2 Program
L Start
T“:’ - INC8 +INC8 PGSL30 PGSL20 PGSLLO PGSLOO PG58 PS8
.(%0 ¢ o 3
5 OTR OTF CLD SAL NODB STROBE -INCS + INCO
)
el i 4 Over- Qver- Current Servo
L travel{R} |travel(F) Limit On [ Alarm
_ DATA JPIBT MFIN G34F Extended EPS7 EPS6 EPSH
: . . .
, 5 SET INT | (SEL) Function External
Selection OPSE Skip 5
LSB LSA EXP PB PA PC PG
', 6 LS Near | External |Phase B Fhase A Home Posi- | Battery
b= Home Positioning | Pulse Pulse tion Pulse Reduction
PGBATAL
OFM OFR INCD EPAL 34 STL ZPM ALMI
—_ - 0 Offset Offset 0 Incremen- | External External In-opera- Home Re- | NC Alarm
[ - .
o - Max. tal End Positioning [ Tositioning | tion turn End
K Alarm End
w ' 1 ZNP Mb56 M55 M54 ME3 M52 M51 M30
- 1
a ! Near Home
g — RDY (PC)|RDY (DB)| ALM2
-t
T 2 MP Ready Battery
(PG) Alarm
Note: When the signals listed beivw are input or output,

<



7.2.3 Setting up Parameters

In the Motionpack-34 system, the controller receives information on system specifications in
the form of parameters. So, the parameters must be set up for the controller before operation
starts. The system will fail if some parameters are given wrong values or not set. Set all the

unused parameters except “Prb3"” as zero.

The programmer (Fig. 7.12) is used normally to set parameters. But, if a parameter tape
is prepared, the parameters can be set from a tape reader via the programmer.

After setting parameters, be sure to turn the controller off and then on again.

Parameter setting.

i

Select EDIT mode,

i

Depress and
keys.

!

Key -in parameter and

depress key .

l

Depress key.

— ]

Key-in parameter and

depress key.

l

Depress m to increase
parameter No.

Last parameter

Turn power supply on
and then off again.

Fig. 7. 12 Parameter Setting Flow Chart
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Displaying parameter.

f

Depress
and keys.

Key-in parameter No,

l

parameter data.

Depress[|] key to display

——

key(T].

Increase parameter No. with
key, or decrease with

i

[Parameter data is displayed,

L]

Note: |FAULT] indicator on the controller panel

may light and the parameter error code is dis-
played, before setting parameters, As long as

NORMAL| indicator is ON on the controller

simultaneously,this is not a fault. When the para-

meters are set, the | FAULT

indicator goes out.

Fig. 7.13 Parameter Check Flow Chart

7
DEPRESS AND
KEYS.

|_-PARAMETER NO.

| —~PARAMETER VALUE

—DEPRESSING [T]KEY

INCREASES PARAMETER NO.

DEPRESSING [I]KEY
DECREASES PARAMETER NO.
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(Standard Cennection)

7.2.4 Checking Power ON to Servo

volftage.

Checking Servopack supply J

Checking Overtravel LS f

Turn off power
servo.

supply to

NO

Follow alarm code.

Check motor run direction

| and table trave!

direction.

i
i

!

For CCW motor run [

For CW motor run

i

I

Turn on L5 at slide travel
end.

Turn on LS at table travel
end.

Conlac-
tor FDB for dynam -
ic brake turned
off.

108
changing from
1 to 9 at Programmer
by 1/0 signal
C HY

Contac -
tor RDB for dynam-
ic brake turned
off .

107
changing from
1 to 0 at Programmer
by 1/0 signal
CHY4

YES

Incorrect wiring; check LS and
Motionpack input signal.

Incorrect wiring; check 15 and
Motionpack input signal.

.

Depress and
keys on Program-
mer. Lol displayed.

Depress [STATUS| and
keys on Program-

mer. .un displayed.

—

1

P

End

Fig. 7. 14 Dynamic Brake Function Check Flow Chart

Note:
released. set up the encoder.

If base block cannot be

*I{ the motor is connected in
reverse, P-OT and N-OT are
reversed

« If an alarm status occurs with the motor running at a high speed, the polarity of PG is wrong.

Check the polarity. The wiring of PG will be reversed between the Servopack and the

Motionpack.
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« [f the motor shaft rotates in the opposite direction for long intervals, gain is set up improper-
ly. Reduce the value of parameter Pr42 and set the speed loop gain 6VR of the Servopack

at a higher position by 1 or 2 marks.
7.2.5 Manual Operations (JOG, STEP) Check, Adjustment and Measurement
Check manual operations and adjust servo related parameters,

7.2.51 JOG operation and parameter adjustment

[ JOG Operation

[ Operation Mode ON [PLAY signat gN)
Signal SINGLE
Mode EDIT PLAY JOG STEP BLOCK
EDIT IN - - - -
JOG ON - -
STEP OFF ON -
OFF ON
Block ON
AUTO OFIY OFF
Program QFF
l JOG Mode Selection [10¢ signal oN)
[ JOG Speed Selection
Speed Low Middle High Not Moved
JLF ON Ory ON OFF
JME OFF ON ON OFTF
Speed Il Pr 2 Pri -

Depress Jog ,5T B . .
Turn on 106 T eresY |*Turn on +JOG&STEP signal 35 msec after PLAY
signal. and JOG signals are turned on  If these three signals

' are activated simultaneously, JOG operation cannot

be executed

Adjust the servo-related _“
parameters, referring to
"Parameter Adjustment”
if any matfunction may
occur,

Check the operation by
changing JogG speed

@

Fig. 7. 15 JOG Ogperation Flow Chart
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7.2.51 JOG operation and parameter adjustment (Cont'd)
®

Opera-
tion speed coin-
ciding with JOG
spead |

Set parameters i to 3
correctly.

Run motor in JOG mode
in the forward direction.
Check that operation
stops by activating the
overtravel limit switch
_for forward direction,

Stopped . NO

L Check OT signals :I

]

Motor
moving by oper-
ting in the reversed
direction in JOG
mode.

Check the connectlon
of OT and Its signals.

Execute the same checks
by reversing directions

in JOG Mode.

JOG check complated.

(1) Basic requirement
Pr50-52 must be set correctly.

(2) Adjustment of position loop gain
The system must operate properly
if 10 = kp = 50. Reduce the value of Pr42 to make the machine move more smoothly or

increase it if necessary.
Calculate the value of Prd2 from the following formula.

Rated r./min X TS% X P revt X 4

Pr42 = B (51 *

*%: Pulse count after division by the Servopack
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MALFUNCTIONS
(@)
{b) Hunting
()

Running out of

control

Error messages such as dEr Over, IMPQ Err as displayed.

If any of these occurs, check if the parameters are correct.

(@)

(3)

(@

(b)

Check that 10 < kp = 50 it met.
If the value of Pr42 is wrong the motor will run abnormally if kp is too large. If kp is
too small, the target may not be reached, resulting in INPO Err, or hunting may occur

because of correction for drift.

Check that Pr50-52 are set properly.
Pr42, Pra0 and Pr51 have the following relation :

Prbl

Pr42 x Prs0

=d, £ 10%

were d0 is the value at rated rpm.

Adjustment of starting and stopping times.

Pr40 and Pr4l define the starting and stopping times.

Faulty Actions

(1)

(2) Hunting

Excessive deviation (dEr Over)

When any of these occurs, check Pr40 and Pr4i.

If the motor stops due to dEr Over while Pr40 and Pr4l are set, increase Pr4l (to extend
the starting time) so that the motor continues to run and check the motor starting

current by the following method.

Check speed and current using an oscilloscope (Fig. 7.16).

Servopack

CURRENT

STARTING STOPPING
TIME TIMF

STARTING
CURRENT

ov
SPFED
(TGY

CURRENT
av

STOPPING

C h
OSCILLOSCOPE URRENT

v
T

CH1 CH2
9

Fig. 7. 16 Checking Speed and Current

— 239 —




7.251 JOG operation and parameter adjustment (Cont'd)

Measure the starting and stopping currents as shown in Fig. 7.18. The limit at which the
starting and stopping currents saturate is the minimum value of Prdl. If the value of Prdl is
far from the designed value, check the starting and stopping times of the machine.

The starting time fz is given as follows.

4y + J1) X N
375 X h’ X TM - T|

R

v= X 1.3 (s)
Where Ip: Servopack maximum output current (A)
Iz: Servomotor rated current
Ju: Motor inertia
J.: Load inertia
N: Rated rpm
Ty Servomotor rated torque

T.: Load torque

{c) If the motor is used at a speed above the rated rpm, increase Pr41 (extend the starting
time) as appropriate.

(d) Set Pr40 at the system maximum speed.

PRECAUTIONS
. When setting a parameter which defines a speed, take note of its unit. Such a parameter is
defined in the same unit of speed as follows.

Unit of speed = Max. command unit X 10 {Pr52)min

(Example)

Suppose Pr50 = 1, Pr51 = 3 and the minimum command unit 0.001mm.
Then,
Unit of speed = 0.001mm
% 10,/ min = lmm.” min.

So, to set JOG high speed at 10 m_mim.

Pr3 = 10000.

« Note that the value of Prd2 is given as a pulse count.
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{4) Waveform of monitors speed

Observe the waveform of Vq in the same way as above. It is no problem even if the waveform

includes switching noises of the Servopack. Check if the waveform overshoots.

Position loop gain (Pr42) and acceleration time (Pr41)

The speed loop gain (6VR) of the Servopack is important. Increase Pr4? by some 1000 pulse

counts and Pr41 by 50 ms or so until overshoot disappears. It may be advisable to increase the

speed loop gain (6VR of the Servopack) by 1 or 2 marks,

{Data)

(1) The output voltage of V;; is DC = 4V + 10% 1000 rpm (M series).

(2) Monitoring Servopack current
(a) Checkpoint TM3-4

+ 3.0VDC.7100% when (motor torque monitor) is used.

{b) Checkpoint TM4-1

See the table below when TM4-1 (current monitor of U phase} or TM4-2 (current

monitor of V phase) is used.

Type 03061091220 30]44] 60
Monitor
Voltage (v, 7a)| 04| 02016/ 0.08 0.04
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7.2.5.2 STEP operation

STEP operation I
Turn on operation mode. ] (
Select STEP mode-

Select STEP feed distance. I

PLAY signal on)

| [STEP signal on)

JLF | ON | OFF | oN OFF
IMF | OFF [ ON OoN OFF
feed | Pr.5 | Pr.é | Pr.7 —

Depress *
wey {1 JOG & STEP

STARTed

Check relevant parameter.

YES

i

check Pr60, Pre1 if STEP
feed results in motion
beyond software travel
limit.

Check
with distance dis-
play of Programmer. Moved
through distance specified

by param-
eter.

Check error code, and
take necessary actions.

i

Check Prs to Pr7.

I

Actual
travel distance

equal to speci-
fled.

F

Check Pr50, Pr51, Pr52.

{

Follow the flow from the
asterisked column with
different STEP value,

l STEP motion ends. I

Fig. 7.

* Turn on +JOG & STEP signals at least 30msec

after turning on PLAY and
signals are turned on
motions may result.

simultaneously,

17 STEP Cperation Flow Chart
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7.2.6 Setting up

Set up then absolute type Motionpack-34 system by the following procedures.

Move o reference position
tmachine ariginl manually,

!

, Set up absolute cricoder, ]

I Set up Motronpack poesition counter, |
Set up Motionpack coordrnate origin. ]
[ End ]

Fig. 7. 18

7.2.6.1 Setting up the absolute encoder

When installing a machine with a motor which is coupled with an absolute encoder set up
encoder first.

Yaskawa's encoder delivers absolute position data in the form of rotation angle and
revolution nurnber.

« Serial data : Indicates how many turns the motor shaft is rotated from the reference position
{defined by setting up).

+ Initial incremental pulse : Pulses will be transmitted at the same pulse speed as when the
motor shaft rotates from the origin to the current position at about 2747 rpm.

The current position P is given as
P=MXxR+ P,

where M (rotation) is the value of serial data, P, (pulse) the initial incremental pulse count, and

R the output pulse count per motor revelution (depending on the setting of a dividing circuit).

The width of data is (8192 pulses.”revolution} X { + .- 99999 revolutions).

The initial value of the revolution number data is not necessarily zero. It is recommended
that you initialize the data {o zero during assmbly with the machine. This is the set-up of the
absolute encoder.

The set-up is performed by short-circuiting a capacitor in the backup supply circuit inside
the encoder. It you have left the encoder without any battery connected for more than four
days, the internal circuits may not work properly due to fall of the backup voltage. In this case
too, you have to set up the encoder again.

Perform the following procedure to set up the encoder. Never fail to do the following
procedure : otherwise the encoder may {fail.

{1) Short the terminals R and S of the encoder (see *1).
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7.2.6.1 Setting up the absolute encoder (Cont'd)
(2) Connect the battery before turning on power (see *2 and * 3).

| Absnolute encoder sei-up. i

Moves tu reference position
(mactine P reference) by manual operatinn,
|

Shart-circuit encoder connectors
K-und S-terminals more thap 3 minutes¥

(Back-up condenser discharge in encoder)

|

Wire cables normally to have batiery
connected to encoder,

NOTE1L

NOTE:z

Turn on Motionpack and
Servopack power supplies.

Servopack

alarm occurs?

YES

Absolute encoder set-up completed.

f

Keeping the present condition, move to
Motionpack position counter set-up,

KEY POSITION

Notes: 1 After set up, the motor revolution number
1s reset to 0.

2 If the encoder connector i1s not accessible
because motor is already assembled with a
machine, remove CN2 of the Servopack and
short the leads of the PG cable at the Servo-
pack side connector as shown in Fig 7.19.

ENCODER

Servopack
A . s ‘ CN2-16
S ' — ‘ g 2-13
Lt 2-12
" R 2-10
PG CABLE
ADD THIS LEAD REMOVE CONNECTOR AND

SHORT THESE LEADS

Fig. 7. 19 Setting up by Shorting Leads of the PG Cable
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7.2.6.2 Resetting the Motionpack’s absolute position counter

The position counter built in the Motionpack will never be reset because it deals with absolute
method. During setuifo

eset the counter by the following procedure.

Move to reference position *
{machine reference) by manual operation

{
Set Pr71 = 99995999
f
Turn on”off controller power SW
t
Set Pr7l = 0
{

Turn on,”off controller power SW

f

Motionpack position counter reset
completed. Coordinate refcrenence set-up completed

*: Do not change if 1t is already in that position.

Fig. 7. 20
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7.2.6.3 Setting up the Motionpack coordinate reference point

It is actually impossible to accurately align the machine home position with that of the
absolute encoder, considering the assembly characteristics of the motor. In the Motionpack,
the offset of the absolute encoder home position from the coordinate reference point will be set
with Pr71, so that the coordinate system (TQ coordinates) of the Motionpack can be aligned
with machine home position. This aligning procedure is called setting up the Motionpack
coordinate reference point.

The procedure of manual setting up is as follows.

Move to reference point
(machinc reference) by manual operation

'

Measure the present position data by programmer
U4 display. (Pr71=0 is nceded.) U4 =2

t
Set reference offset at Pr7l.
o Pr50
Prit = (a) » g
i

Turn on,”off Motionpack controller power supply

1}
U4 =0

i

Setup completed

Fig. 7. 21

NOTE

For semi-automatic home position setup system and full-automatic home position setup system,
refer to Par. 11.2.

7.2.6.4 Setting up encoder at machine reinstallation

After test run, when the machine is reinstalled, set up the encoder in accordance with encoder

setup procedure before turning on the power.
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7.2.7 Automatic Operation

To check the automatic operation, first check the single block operation. If the single block

operation mode is not used, execute the step after *2.

/PARAM ETER NO.

o «]/
|]: | ~PARAMETER VALUK

Store automatic operation
program,

Execute home position
return.

Turn on operation mode, T (T =
f" -

Turn on single block mode.

i

——ENTER KEY

— [1] KEY INCREASES
PARAMETER NO.

(1] KEY DECREASES
PARAMETER NO.

Turn on program select
signal, program start
signal ,

[
DEPRESS AND

KEYS.
Speci- STATUS FPROG
fied t:,':: exe- * 1 Depress VER key and MODE key.

Display shows

%2 0On completion of execution, asterisked value will be
extinguished

Again input single block
start signal.

Check if program select
signal and pregram start
signal input correctly,

i

Check auto start and
auto stop signals,

Next
block executed .
Value of note
*1 increased
by 1.

At a jump command, pro-
gram shifts to specified
block instead of in-
creasing by 1.

i 3 i

when program end M30
is executed, .. on
PM goes out

Note: If automatic start,/stop

Single block mode is if program is M51-M56,

turned off and con- next program is not exe- signals are used, they are
tinuous operation is cuted unless MFin signal turned on.

turned on. is inpul to Controller.

Turn on program select M51--M56 reset

signal and program

start signal. m
MFin J

NEXT PROGRAM EXCUTED

Program
executed to
end.

If M51 to M56 are used,
next block is not executed \ 5 .
unless MFin is input to Fig. 7. 22 Automatic Operation

Automatic operation ends, Controller
P Flow Chart
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7.2.7 Automatic Operation (Cont'd)
Single block operation

ON

SBK ———J

BEST ( ‘ } |
EXECUTION ‘ I 5 [
i f—

EXECUTION EXFECUTION COMPLETION EXECUTION OF
OF OF OF PROGRAM 1ST 1 BLOCK
1 BLOCK 1 BLOCK EXECUTION

Fig. 7. 23 Single Block Operation

Automatic operation

ON ON

ATST ——— OFF ]——!

ATSTP . ]
| 3
| |
‘ .
; | 1
1 1 !
! i
1

[}
START t | CONTINUATION CONTINUATION
EXECUTION LI
FEFDHOLD FEEDHOLD

Fig. 7. 24 Automatic Cperation

7.3 ALARMS AND REMEDIES

If faults are detected by Motionpack, alarm signals are output. The fault conditions can be

checked by programmer. Par. 11.2 describes details of alarm output and its solution.

]

PARAMETER NO.
., A /

) ]
D:D /PARAMETER VAI.UE
AT

P ot o e
e
FEEEEED
@Cil

4,
E.CD@ INCREASING PARAMETER

———ENTER

HI

o Bl Fig. 7. 25

DECREASING PARAMETER
NO. WITH[T] KEY.

DEPRESS[SET]AND

[PRM]KEY.
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8. MAINTENANCE

This section describes how to solve problems if the
Motionpack-34 system fails to operate properly.

Par. 8.1 shows troubleshooting flowcharts. If a system that
has been operating properly fails, possible causes include
disconnection of some leads or failure of units. So, the
troubleshooting procedures may end by replacing a unit.
This differs very much from the procedures of test run (as
failure of units is less likely than wrong wiring, inappropriately
defined parameters or programs, etc.) For this reason, it is
not recommended to apply the procedures of this chapter to
adjustment during test run.

AC Servomotor
TYPE USAMED-40MS?2
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8. MAINTENANCE

This section describes how to solve problems of the Motionpack-34 that may fail to operation
properly. If the Motionpack-34 fails, check functions, condition of the Servo system, program-
mable controller and the Motionpack-34 Controller, to locate the cause. A programmer is
availablc with the Motionpack-34 system, which helps locate the cause of trouble by giving
information on the trouble status, indicating position data, etc.
If trouble occurs, inform the persen in charge of maintenance. It is best to preserve the
trouble status if possible and have the person in charge of maintenance examine the problem.
Actually, however, immediate action may have to be taken to prevent production stop-
pages or devices break down. In such cases, note the status of trouble quickly in order to
facilitate taking action later. Thus, preserving and noting trouble status and then taking
immediate action is the key to successful troubleshooting. The person in charge of mainte-
nance should ask questions like the following of the person who first, discovered the trouble.
« What function was the machine performing when trouble occurred ?
» How were the control panel and switches set ?
» What did the RUN and ALM indicators indicate on the Motionpack 34 panel ?
« What were the contents of £, i, S and U037

« Did the Servopack indicate any error status?

81 TROUBLESHOOTING

If trouble has occurred, the Motionpack programmer indicates an error code from which
detailed error information can be obtained. Referring to the alarm code indication (see par.
11.2.4), check if the machine can perform simpler operations and try to determine the cause of
trouble by dividing operations into two groups : one that machine can execute sucessfully and
the other that it connot.

In the Motionpack-34 system, service basically consists of replacing one or more units.

Locate the defective unit and replace it.

NOTE
In the flow charts, the units are represented with symbols as follows.
Motionpack-34: MP
Motionpack Controller : CM
Motionpack Programmer : PM
Servopack : 5P
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(1t MP RDY Signal is not output

CM RUN
indicator lit?

Check /0O NG

Check /0 power
supply, and power

24V voltage.

Check EDIT 1

fine wiring.

Check EDIT signal

signal by PM.

Check
overtravel signal

line wiring.

in PM.

OK

None of OTF or
OTR is not 0.

Check MPRDY
signal by PM.

Both OTF

and OTR are 0,

Replace
CM

Check wiring.

When both OTF and OTR signals are OFF (Servopack drive power supply is OFF)

!

Set-up
executed.

NO
power supply
200AC? }
Turn on if there
YES is no error after
checking Servo
power supply.
SP alarm YES
(o [&l 1
NO Follow SP ABSO
related alarm
description.
MP ABSO YES
PC atarm! tal
NO
Has motor YES
been replaced?
Check OT.LS. NO
Motor
rotated during YES
power inter-
ruption?
NG
Check ABS PG
and PG cable.
NOTE

— 251
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Turn on power
supply again.




8.1 TROUBLESHOOTING {(Cont'd)

(2) MP alarm cannot be reset.

Check for error.

YES

Error
indicator lit on
Servopack?

YES

ABSO PG ?

SP alarm

(o] 8>

Check over-
travel LS
and wiring.

Check for
Servepack related
functions.

YES

YES

Follow SP
alarm code.

Advance toward
(1)(a) on the
previous page.

Refer to
error code.

turned off by
reset and lit

Check error
resel signal by
programmer. (Error
resat SW ON)

Replace
CM.

Check error reset
signal wiring.
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(3) MP alarm occurs by servo power-ON

YES
Servo error?

1

NO Check for
Servopack.
check automalic
travel signal.
Check start related
signal, (JOG, home
position return,
program start)
Excessive
error

Excessive YES

error?

NO

Replace
CM,

PG signal
normal?

Check PG,

(4) Runaway by servo power-ON (MP alarm occurs after momentary runaway.)

Fallow SP
SP alarm? alarm code,

NO

Check for error,

“APo Errd YES [Refer to
~" Drift-|error code,
Large

NO

NOgEr OuE?

YES

7]

floves an NO
changes at the Check PG

anie time power wvoltage
wiring.
YES

Set 0 to
+J5,-JS,ZRT,all NO
automatic start
related signals?

YES

Replace CM.' ICheck wiring.,

NOTE

When Servo power is turned OFF error may not be checked with .£Ec 5:o” indicator
In this case, without resetting error, turn on servo power to check error code.
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8.1 TROUBLESHOOTING (Cont'd)

(5) MP alarm occurs by JOG start.

YES
Servo error?

Check for
Servopack

YES

Stored
stroke Imit?

Change stored
NO stroke limit range.
Excessive YES
error?

MO Check parameters:

Pri, Pr2, Pr3
Replace
CM.

Prua@0, Prai, Pro2

Continue to

(3}

(Excessive error}

(6) Does not operate by JOG start.

Check overtravel
signal.

!

l;eck mode signal.
¥

Check speed

setting signal.

[ 3
Check JOG start
signal.

Resel error.

Check parameters:
Pri, Prz, Pr3
pPruo, Pral, Praz
Pr50,Pr51,Pr52,Pr53

CM.

(7) Malfunction at JOG

| Check frame grounding. l

Y

L Check SP loop gain. l

{ Check Pruz, !

'

[ Check speed reference. |

(a) Vibrations may occur if any of the loop gain of SP and the position loop (Pr 42) is too
large.

(b) Vibrations may occur if vou reduce the loop gain of the Servopack with Pr 42 kept
large and servo clamp applied.

{c) If current is too large, check load torque.
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(8) Accuracy malfunction by JOG

Check parameters:

Pr50, Pr5l

| Check PG. |

1

[ Check PG power supply. '

u:heck frame grounding —‘

'Feplace CM, Replace P(TI

(9) Does not oparate by step.

Does not operate
by STEP.

Check parameters:
Pra, Prs, Pr&, Pr7

i

L Replace CM. 1

{10) Position accuracy malfunction,

Reciprocating
movement by
AUTO or STEP.

Correct

YES
eturn accurac

Electrical
fccuracy correct
{There is home

Check couplings| | Check ratio of pulse te
YES ) .
ot machine feed distance,
and motor, and|| « Pr50, Pr51
motor PG. » Number of pulses
- Set PG multiple ratio.

Set speed at 1/10
to make recipro-
cating repeat.

PG phase variation

Electrical
accuracy
correct?

YES Adjust PG power
supply and voltage.
Replace PG.

Noise, defective
contact.

NG

+ Adjust PG power voliage.

- Replace PG cable shield.

« Process multiple ratio
setting signal.

- Check for wiring route,

+ Set dial gauge on home position pulse and check home position pulse.
* Check dial gauge and home position pulse after starting from home position pulse and

several repeats of reciprocating movement.
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81 TROUBLESHOOTING (Cont’d)

{11} Auto operation malfunction

NO

4

Check mode
signal.

1
Check PC signal.

I
Check AUTO
start and stop
signals,

Stops
during high
speed?

NO

YES

]

Adjust Servopack
at excessive
rated speed.

Stops YES

befory l
Check single-

NO block signal.

i
Check PGS AUTO
start, and stop
signals.
I
Check M-Fin,
G34F signals.
]
Check Skip,external
positoning signals.

erv
relatedkr?'lal\ YES

i ? |
ynction; heck feed speed,
torgue limit refe-
NC rence.

1
Check stored
stroke limit,

]
Check low pass
filter drift,

YES
G27 error? }

NO Check parameters:
Pr4§, PrPT7

lCheck LS signal.]

[ check Pa. ]

Positi%\ms

error?
Check coordinate
NO system, offset
data.
|
Check +INC
signal,
Check changing
signal timing. Check PG.
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8.2 CHECKING SIGNALS USING THE Motionpack PROGRAMMER

Check the states of the input and output signals of the Motionpack-34 Controller with the aid
of Motionpack Programmer.

Depress (STATE) and (INPUT.OUTPUT) keys, then ,n’ (input channel n) or

" in' (output channel n) will be displayed. Depress (INPUT,”QUTPUT) key to switch’,

(input channel} into **_ " (output channel) or reverse. Use [1] and [T] to change n.
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8.2.1 Status of Input,”Output Signals

The Motionpack Programmer will indicate the status of signals read into the Motionpack-34
Controller. Of the signals shown in Table 8.1, those of channels 1-4 are read in by channel

switching and time division.

Check the 24V signals (EPS5, EPS6, EPS7, G34F, MFIN, EXP, LSA, LSB) of channels 5

and 6 with a multimeter. But, use an oscilloscope for the signals of channels 0-4.

Table 8.1 1/0O Channe! List

Digit Position
{Column}
107 108 10° 10* 0’ 107 10t n°
Programer
Displa Channe!
JMF JLF OVR SBK STEP JOG PLAY EDIT
' nl_;' 4 Jog Mid. Job Low Override Single-
dle Block
ATS TP PGGL ERS ATST SBST ZRN -Js +]J5
. ! 1 Auto Program Fault Auto Single- Home pnsi- | —Direction | + Direction
Stop Clear Reset Start Block Start | tion Return | Jog & Step | Jug & Step
PGS7? PGS6 PGS5 PGS4 PGS3 PGS2 PGS1 PGSO
' _:' 2 Program
Start
—INC8 +INC8 PGSL30 PGSL20 PGSL10 PGS0 PGS9 PGS8
' _:,' 3 Program
Start
OTR OTR CLD SAL NODB STROBE | —INCY +INCH
, = 4 Over- Over Current Servo
travel (R) travel (F) Linit On Alarm
DATA JPIBT MFIN G4F EPS7 EPSé EPS5
= 5 |SETINT © External
Skip 5
LSB* LSA* EXP PB PA PC
, E, 6 LS Near | External | Phase B Phase A Home posi- @
Home Positioning LS| Pulse Pulse tion Pulse
Note : * Not used in absolute method : Set at 0.

(D) Extended Function Selection OPSL.
@ PG Battery Reduction PG BATAL.

lé a’j cM ﬁ"‘. oM
2

& ®

ad ~— QSCILLOSCOPE —= o

Fig. 8. 1 Measured by Oscilloscope
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8.2.2 Output Signal Status

When checking signals by Motionpack programmer, status which Motionpack-34 controlier is

trying to output is displayed :

Digit Position
{(Column)
7 ] 5 4 3 2 1 Q
Progra. 10 10 10 10 10 10 10 10
mmer Channel
Display
OFM OFR INCD EFAL G34 STL ZPM ALMI
HH 0 Offset Offset 0 Incrememtal | External External In-opera- Home Re- [ MP Alarm
Max. End Positioning Posttinmng tion turn End
Alarm End
' I ZNP M56 M55 M54 M53 M52 Mb1 M30
" Near Home
RDY RDY (DB) | ALMZ
[
"= 2 MP Ready Battery
(PC) Alarm

The status may be different from actual external status output.
8.3 CHECKING DC VOLTAGES

When the cause of trouble is likely to be in the wrong supply voltage, check not only the

voltage but slso ripples using an oscilloscope.

For the supply voltages (+12V and —12V) of analog commands, permissible fluctuation
including ripples is within £5%. For the supply voltage (+24V) of [0 signals, permissible
fluctuation including ripples is within +159%. Check the PG supply voltage at the PG-side

terminal and the analog command supply voltages at the terminals of DB.

8.4 CHECKING SPEED COMMAND SIGNAL

The speed command of the Motionpack-34 is a sawtooth wave of 1.5 kHz. If the waveform

is flat, the device is outside the range of control or has failed.

The speed command voltage is a sawtooth wave as shown in Fig.8.2, but the motor does

not vibrate as the motor itsell and load absorb the sawtooth changes of the voltage.
AT STCOP

APPROX. 200mV
ov
-I‘-— APPROX 86745

WHEN MOVING

/\/\/\/\/—-—I APPROX 200mv

SPEED REFERENCE
VOLTAGE

APPROX. 667 15

Fig. 8. 2 Speed Reference Signal
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8.5 REPLACING THE BATTERIES

The Motionpack-34 system includes two backup batteries. One, installed in the CM34, backs
up the memory of the Motionpack-34 Controller (see Fig.8.3}).

The other is for the absclute encoder and installed on the Motionpack interface board in
the Servopack (see Fig.8.4). The two batteries have the same specifications as follows.
Type: Thionyl chloride lithium battery
Model : ER6-C (with leads and socket)

Ratings : 3.6V, 2000 mA-h

Maker: TOSHIBA BATTERY CO. LTD

The voltages of the two batteries are monitored separately. When that of either battery
reaches the lower limit, the indicator “Battery voltage low” lights and ALMZ2 occurs. If this
happens, check the alarm message by program (see below) and replace the low battery.
“At down”— CM34 battery dead low ./ dead

“FL LREE" — Absolute encoder battery dead low. dead

BATTERY SCREW
BATTERY BAND

BATTERY
SB7 27

TERMINAL (TB)

PG BATTERY

BATTERY BAND
BATTERY SCREW

RLERCER

Fig. 8. 4 Battery in Servopack
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8.5.1 Replacing the CM34C battery

The battery used for memory backup has a service life of about 5 years. When the BATAL

(battery voltage low) indicator is lit, replace the battery within a month.

The memory backup circuit is doubled by a super capacitor and a lithium battery. The
super capacitor is charged when power has been kept on for more than 3 minutes and then,

even if the power is turned on to replace the battery, the contents of memory will be held
unchanged.

Always keep AC power on for more than 3 minutes before turning off power and replacing
the battery. Replace the battery as follows :
Remove four screws on the Motionpack-34 Controller front panel.
Pull out the base, and the battery is accessible on the right side of the base.
Remove the socket and then the battery.
Fit the socket of the new battery and install the battery.
Put the Motionpack-34 base back into position and tighten the four screws.

ONONCRERCNS

Make sure the BAT-AL (battery voltage low) indicator is out.

8.5.2 Replacing The Absolute Encoder Battery

The battery for the absolute encoder is installed on the Motionpack interface board in the
Servopack. It has a life of 5 years. When the indication of low battery voltage is given,

replace the battery as follows :

{1) Keep power supply of the Motionpack and Servopack on for more than 3 minutes (to

charge the super capacitor in the encoder).

(2) Remove the battery socket mounted on the Motionpack interface board and replace the

battery. (Leave the Servopack either on or off.)
(3) After spep (1) above, the encoder will operate properly for four days even when AC power

is turned off. So, the encoder absolute value data will not be erased during battery replace-

ment.
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8.6 ERROR INDICATIONS

Alarm signal will be output if the Motionpack-34 system fails. Alarm signals include ALM1
(Motionpack-34 alarm), ALM2 (battery alarm) and EPAL (external positioning alarm).

8.6.1 Error Code

The state and cause of the Motionpack error can be checked by the Programmer error code

indication (&£ ).
8.6.2 Indicator

(1} Motionpack-34 Programmer

The Motionpack Programmer indicates status when status mode is selected. It indicates not
only error status but operating mode, feed hold state, output signal state and contents of the
error counter, etc. This information will provide the status of the Motionpack-34 system when
it has failed.

There are Normal (green} and Error (red) indicators, too.

Normal : Lights when the Programmer is normal. If not lit, check the power supply and fuses.
Error: Lights when data cannot be transmitted to or from the Motionpack-34 Controller,

Check the Motionpack-34 Controller, cable and connectors.

{2) Motionpack-34 Controller

The Motionpack-34 Controller has four indicators: (green), {green),
(red) and { BAT-AL | {(red). Use PM for more detailed information on status.

When a Motionpack-34 alarm occurs, the ALM indicator lights. But, this does not mean
that the Motionpack-34 Controller has failed, but there may be something wrong with the
systemn. Use the Programmer to get more detailed information on the error.

Error indications and actions to be taken are explained below.

: Lights when the CPU at the Motionpack-34 Controller is normal and system
program is running properly. If not lit, the Motionpack-34 Controlier may be
defective.

: Lights, with an MP alarm signal produced, when the Motionpack-34 has a
malfunction. Check and correct the error with the programmer.

BAT-AL |: Lights when the voltage of a battery falls. {This lights only when the 100
VAC power is turned on.) When lit, replace the battery within a month.

: Lights when the power supply is on. When not lit, check the 100 VAC power
supply. This does not indicate the states of 24 V power supply for 1.0 signals

or 12 V for analog commands.
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8.7 REPLACING THE MOTOR

When replacing the motor, follow the procedures in the Servomotor BULLETIN. After
replacement, set up the machine origin since the relation of the absolute encoder and machine
origin may vary.
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9. SPARES

This section describes battery specifications as spares.

3865 386-3 386 1

TYPE USAMED-20MS2
TYPE USAMED-09MS2 TYPE USAMED-40MS2

AC SERVOMOTORS

— 265 —



91 BATTERY

Lithium battery is used for Motionpack-34 Controller and Servopack. Battery specifications

ane shared by Motionpack-34 and Servopack.

For easy replacement, spare battery with socket and lead are available.
{See Fig 9.1)
Name: Motionpack-34 battery (lithium battery with socket and lead)
Manufacturer: Toshiba Battery Co., Ltd.

Content : Lithium battrry ER6-C type is provided with Motionpack-34 socket and
lead. Accordingly soldreing is not needed for replacement: just insert
socket.

Order : Contact your YASKAWA representative on price or delivery.

SOCKET LEAD BATTERY

Fig. 9.1 TYPE ER6-C BATTERY
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10. EXTERNAL DIMENSIONS

This section describes external dimensions of following units:

(1)
(@)
3)
4
(5)
(6)

Motionpack-34 controller
Motionpack Programmer
Servopack

Pulse generator

1,70 signal power supply
Tape device

Motionpack-34 CONTROLLER
TYPE CMPC-CM34C

587-326
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10. EXTERNAL DIMENSIONS in mm

10.1 Motionpack-34 CONTROLLER (TYPE CMPC-CM34)

=
220
225
235
250

®1] «6

()
Jeol
|3
[Cal
[
[&1

@ cupcinae T vascana®

(45}

200

1245)

APPROX WEIGHT 2 bkg

* |-
* 2

Installation metal positiocn for rack mount
Installation metal position for base mount

NO.

Equipment sign

Connector Type

Cable Side Connector Attachment Remarks

MR Connector

#* | CNI, CN3 MR-20RM A Housing MR20F Hood MR20L Soldered type |Honda Tsushin Co.
#2] CN4 MR Connector Housing MR50F Hood MRSOL Soldered type |Honda Tsushin Co
‘ MR-25RMA Y :
%3| CN2, CNs N armector Housing MR20F Hood MRS5OL Soldered type {Honda Tsushin Co.
D-sub Connector japan Aviation Elec-
4 CN6 DB-255A Dust Cover DB-59-20 tronics Industry, Ltd

NO.|Equipment sign Name Electricals Specifications Remarks

%5| IMCB(PWR) Circuit Protector SPA-1-600F-2. BA

6|l TB Power Supply

Terminal

Terminal F2035EW 5P With M4 Screw Cover
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10.2 Motionpack PROGRAMMER

120

30

' =y
@ MOtk WO, -—l
¢ 2]3] -
1'_|’_ (ﬁ
= |-
a 2 3
10 .Ill.ll
;r‘
-.-...—.L._
‘Nj
]
I
\=\._'___n:|'
365 180 =
“ Element Name and
Code Code Specification
4] Cl
Connector DBSF-25 8
@ CT
€)] FU Fuse SM1101-1
@ cC Plug receptacle 125 VAC
Approx. Weight: 2.23kg Item | H Application
A | 8 [CMPFPM33C PM33D
B 3| CMPF-PM33F
Motionpack Programmer connector terminals and signal names
Cl connector (3483-1000)
1 2 3 4 5 6 7 8 9 10 11 12 13
FG TXD | TXD [ RXD | RXD
14 15 16 17 18 19 20 21 22 23 24 25
5V ov
CT connector (3483-1000)
1 2 3 4 5 6 7 8 9 10 I 12 13
FG | TXD | RXD | RTS | CTS | DR* | SGO
14 15 16 17 18 19 20 21 22 23 24 25
ER*

Pins marked with = are connected each other inside the programmer.
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10.3 Servopack

(1) Type CACR-SRO03 to 12TZ6S

FORM NAME-
PLATE
DISPLAY

NAMEPLATE 7
Motionpack INTERFACE

BCARD JASP-MP1 03

EXTERNAL TERMINAL(GP)
BOARD{M4 SCREW)

EXTERNAL
TERMINAL{10P)
BCARD(M4 SCREW)

247
MOUNTING HOLE

=1

B

amm

Nr Al Ae s v W7

ot

430 (MOUNTING PITCH)
450

1760

BRAKE CONTROL | ]

onz "¢

EXTERNAL l

TERMWNALWOP B T ¥P Y3395yl VW

(M4 sanv(v) 5 BICEIROD A
EARTH TERMINAL ™ = e 7
(M4 SCREW) B wo  Tl[3s)®

150 |
Max 160
(INCLUDING )
SCREWHEAD

BOARD ‘
JASP-TYPO1.
] =]
i
[ !
"L i @
|
I
b B
I
; !
H ! N
S
; 3 ‘
o .
oo ICE
N ®
BN
i
11 il
K 3
& _azin o
MR-501

MR-50I.  Max. 260

{WHEN DOOR 15 OPEN 400}

APPROX. WEIGHT SR-03 -06 8 (kg

SR-09.-12 17 .0kg

Servopack Side Connecter

Cable Side Connector

Remarks

CNz

MR-20RMA

Servepack attachment
Housing MR-20F (Soldered type)
Hood MR-20L

Honda Tsushin Co,,

CN22

MR-25RMA

Servopack attachment
Housing MR-25F (Soldered type}
Hood MR-25L

Honda Tsushin Co.,

CN23

MR-20RMA

Servopack attachment
Housing MR-20F {Scldered type}
Hood MR-20L

Honda Tsushin Co.,
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(2) Type CACR-SR20,-30TZ6S!

EXTERNAL 247 FAN REGENERATIVE
TERMINAL{10P) MOUNTING HOLE \ RESISTANCE
BOARD{M4 SCREW) P BRAKE CONTROL . EEEY “
BOARD WIND DIRECTION
N #—1- JASPTYROY i
FORM NAME- SRR A
PLATE ~ e
DISPLAY # "
NAMEPLATE 7 . "
Motionpack INTERFACE 4 :: :‘
BOARD JASP-MPI 03 - ) @
4 i
S [ ‘
EXTERNAL TERMINAL{5P) Tl el p ‘
BOARD({M4 SCREW) = ! I !
T " . ]
&) !
z v ' ‘
z|3 v . |
3|+ Lo ’ |
) S .
=) oo )
= N v "
iy 3 ' "
= FR |,
1 1 Lo |l
. G —L—
g 1z =]
5] ‘(_‘ ]
ex2 g, N ﬁ T
I ol
EXTERNAL |
TERMINAL (1 OP) RATNIAT Yo L Kl‘
(M4 SCREW) " @09@@99{@ / - _
3 J? '
EARTH TERMINAL
(MOUNTING PrTcH) ||| 7 \
(M4 SCREW) 25 - 2 \
| 2 100 35 \AMR-SOF
| 150 o MR-501.  Max. 260
Max, 160 {WHEN DOOR IS OPEN, 400)
(INCLUDING )
SCREWHEAD
APPROX WEIGHT SR-20 11 5kg
SR-30 12 0kg
Servapack Side Connector Cable Side Connector Remarks

Servopack attachment
CN2 MR-20RMA Housing MR-20F (Soldered type) Honda Tsushin Co.,
Hood MR-20L

Servopack attachment
CN22 MR -25RMA Housing MR-25F (Soldered type) Honda Tsushin Co.,
Hood MR-25L

Servopack attachment
CN23 MR-20RMA Housing MR-20F (Soldered type) Honda Tsushin Co.,
Hood MR-20L
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10.3 Servopack (Cont'd)

(3) Type CACR-SR44TZ6S

EXTERNAL 2:47
TERMINAL{1OP) MOUNTING HOLE
BOARD(M4 SCREW) / o
R

FORM NAME kd AP A2 MT A4 35 A AP AR T QT

PLATE Y L.

DispLAY |l @

NAMEPLATE "] .

EPL | \
Moationpack INTERFACE 1': i

BCARD JASP-MPI 03

BRAKE CONTROL |

REGENERATIVE
FAN  RESISTANCE
(215 \

BOARD
JASPTYPO1: |

WIND DIRECTION {] ! N

[ S -1 . I .ﬁ;_
o r," - r |
EXTERNAL TERMINAL(SP} f 1 T Ll i !
BOARD{M4 SCREW) br—ml Lo — e : 1 |
i N 11 !
\ - . © ! " I
£ CN23 CNz2 > [ v !
B = vt v !
B2|l® g2 P v |
g : i ‘
EE L] 2 vl : |
=4 . o "
A S !
1 1 DI [ _J
1 [ 14
RO =
: =R
[SFE s
eng " )HJ ; -\H
EXTERMAL | |
TERMINAL {10P) ERTNIOv vl | G NI e
(M4 SCREW) SISSIV0G A :
{ :
EARTH TERMINAL K
{MOUNTING PITCH) 7 & 140)
A4 L1 Sy
(M4 SCREW) 25 | 160 %5 |12 MR-50F
150 MR-50[.  Max. 300
Max 160 {WHEN DOOR IS OPEN 440)
(lNCLUDING )
SCREWHEAD
APPRCX WE!GHT 13 0 kg
Servopack Side Connector Cable Side Cornecter Remarks
Servopack attachment
CN2 MR-20RMA Housing MR-20F (Soldered type) Honda Tsushin Co.,
Hood MR-20L
Servopack attachment
CN22 MR-25RMA Housing MR-25F (Soldered type) Hornda Tsushin Co.,
Hood MR-25L
Servopack attachment
CN23 MR-20RMA Housing MR-20F (Soldered type) Honda Tsushin Co.,
Hood MR-20L
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DIRECTION OF COOLING
WIND

10.4 SERVOMOTOR (For AC Mechanical Feed)

(1) M Series {Straight shaft, without Brake}
* Types USAMED-03MS2S (0.3kw) to -44MS2S (4.4kw)

LR

LT

LE

w

b

OIL SEAL

KL
KL?

Lir

¢ LB
[AY

IF

&

!

ENCODER  MOTOR

12L2

» Type USAMKD-60MS2S (6kw)

MOTOR-SIDE RECEPTACLE
MS3102A32-17P

ENCODER-SIDE RECEPTACLE
M53192A20-29P

COOLING FAN RECEPTACLE
MS3102A148-6F

820

7

710

110

620

587

8

130

100

=

482

FAN TERMINAL BOX

COOLING FAN SINGLE PHASE 200V WITH

&

DETECTOR OF ABNCRMAL ROTOR

!

11435 015

/lfl ﬁ:
|,

For 12~44MS2S

OIL SEAL

L B

13
5

- 1
For 03~09MS2S

I

ﬁ.,i

124

110

3z

110

105

#4250

R1

OIl. SEAL

44135

L A=

Tyoe GSAnED. | L |LL|LM) LR |LTsot)ene & K12l F e M e e W
03MS25"  |286|228] 182 58] 46 | 124]201| — [112] 93| 145] 110 8y |130] 6 | 12| 165] 9 | 19 0,1 40 10
06 MS 25" [343(285239( 58] 46 [181}258] — [112] 93| 1as] 110 05 130] 6 | 12 [165] 9 | 190,,] 40 MS?}SIZ,AIS 15
09MS 28" [424]366]308| 58 58 |247/330] — |112]100]145] 110_8, [130] 6 | 12 |165] 9 | 22_0,,0 40 21
12MS23° 3552761 218| 79| 58 |171]237] — | 137]110|200] 114385 180] 3.2 | 18 |230[135] 35757 | 76 MSSRAN ™ oa
20MS28  |413)334]276] 79[ 58 226 205] 124 137] 10]200] 113 3, 180] 3.2 18 |230[135] 35757 | 7| MSUEAL 32
30MS2S 498|4191361| 79| 58 |314|380|124]137(110]200{ 1143 55, 180|3.2| 18 |230/135[ 35459 76 43
44MS25 725|615|557| 11| 58 | 482|587]124[150( 100| 200| 114.3_5;| 1801 3.2 | 18 [230(135{ 42_0,,4| 10| M531e2A32 70

MECHANICAL SPECIFICATIONS

Accuracy (T.1.R.}*

Reference Diagram

Flange surface 0.04
perpendicular to shaft @& coe'
Flange diameter 0.04
congentric to shafl @ 0.06"

0.02
Shaft run out © 0.04"

®

*TIR {Todal Inchcalor Reading)
t Accuracy for motor types USAMED 44M528
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* Not provided with an eyebolt.

Note: 1. Absolute encoder is

used as a detector.

2. Vibration ; 15m or below,
3. Plug and clamp are not attached for
receptacle connection.




104 SERVOMOTOR (For AC Mechanical Feed) {(Cont'd)

CONNECTOR SPECIFICATIONS FAN TERMINAL CONNECTION {For Qnly BOMS25)

¢ ncremental Encoder Receptacle @ Motor Receptacle

f= A
g 9 O
% g E%J
SHADING
CO
A [Phase U A ] Channel A output | K - A|Fan mator Alarm coniact
B [Phase V B | Channel A ouiput | L - B [Fan motor OFF at normal fan romahon
C |Phase W C | Channel B output | M - C ON at 1800 ' 200/min or 1ess
D |Ground D | Channel B output | N - D | Alarm terminal [OMN gunng 3 seconds at start-up!)
E Channe\i oulput | P - E | Alarm terminal Contact Capacity
|
F | Channel Z oulpul | R | For reset F Mas resistive load 110V 034
G{ov S| 0V (batiery)
H| +5vDC T |3V (battery)
J{ Frame ground |- -

{2} M Series (Straight shaft, with Brake)

« Type USAMED-09MS2SE(0.9k Wito~USAMED-30MS2SE(3k W)

LR DETAIL OF SHAFT EXTENSION ~ GONNEGTOR SPECIFIGATIONS
LE ~pr—8
) LR
OIL SEAL i’ Motor/Brake
L R1 ] +1_- LE A | Phase U E [ Brake Terminal
LL LR - g oL sEAL B | Phase V F | Brake Terminal
LT LM 09MS2 SE C | Phase W G —
KB2 e F4 D | Ground
K:;] LC 12~-30MS2SE Encoder
LG || LE A | Channel A outputf K —
! .@r'}ﬂ& | B | Channel A output| L —
Q 5 } C | Channel B output | M —
| 3 D | Channe! E output | N —_—
— = E | Channel Z output | P —
L F | Channel Z output | R | For reset
~ Glov S| 0V (battery)
FENCODER MUTOR/HOLDING BRAKE H| +5V DC T| 36V (battery)
J | Frame ground
AC Servomotor . Flange Surface Shaft Extention { Appro» | Brake
L LR |L 2| KB3| [E |KL1|KL2 Weight | T
Type USAMED-| [ | L |LM | KBRS LA] #LB |LCILE[LG[LH[LZ] #S | Q| ta | tem
09MS2SE" | 458 400]356] 58 | 44 [ 116]375[158| — [113] 931145) 110 04y [130| 6 | 12 |165] 9 |22 04| 40| 25 0.6
12MS2SE 4321353 298] 79 | 55 | 165|317 |220| 124 [ 143| 1101200 | 1143 8, | 180 3.2 | 18 |230(13.5] 3573 | 76 | 33
JOMS2SE | 496 417|362 70 | 55 165|381 (220  124] 143|110 200| 1143 0, [180| 3.2 | 18 |230{135| 357E" [ 76 1 4l 36
30MS2SE  |577|498|443] 79 | 55 | 185| 462|220 124| 143|110 | 200| 114.3 54 [180| 3.2 | 18 |230|13.5] 3575 | 76 | &2

AC Servomotor Receptacle Type Shaft Run Out|Flanke Surface| Flange Dameter % Not provided wilh an eyebolt.
Type USAMED- | Motor/Brake | Encoder T.LRt F:gpf_"{‘l'fﬁl.’ll‘f‘{“ fpneennete Y T.L R (Total Indicator Reading)
I ME3102A20 Note: 1. Absclute encoder is used as a detector.
08MS2SE 15P 2. Vibration : 15#m or below.
12MS25E MS3102A20 002 004 - 3. Plug and clamp are not attached for
- MS3102A24 29p RY : . receptacle connection.
2OMSZSE -10P 4. Brake power supply is 80V DC,
WMS2SE
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+ USAMED-44MS25SB (4.4kW)

CONNECTOR SPECIFICATIONS

L Mator
= Sy LR A Phase U
o
= 8% ) [B]Phase V.
— L ¢ 2/ |C| Phase W
KBI 0 | Ground
L
‘@‘.@‘ G—H— L t ,ﬁ‘-l- A | Chamnel A output| K —
ol - L | P L&) w =
gl 2 ' f ] AK = B | Channel A ourput} L —_—
: ¢
- 3« 4 C | Channel B output [ M —
8 —
5 Vi D | Channel B output | N —
L% E | Channel Z output | P —
/ \ \ +¢LZ F | Channel Z output | R | For reset
ENCODER  BRAKE MOTOR ; -
OIL SBAL GOV S| 0V (battery)
Brake H| +5V DC T |36V (battery)
LR J | Frame ground
«Jﬁ LE
Detail of Shaft Extension Q A | Brake terminal
B | Brake terminal
" C
1
AC Servomotor Flange Surface Shaft Extension | Approx | Brake
y N L |LL}LM|LRILT KBifKB2|KB3| IE |KLI[KL? KL3 Weght | T :
Type USAMED 1A] LB [LC[LE[LG[LH[LZ| ¢S [ Q| oo | e
44MS3258 820|710 | 527 [ 110 183 | 482 | 683|577 | 124{ 150 93 | 110 200 114.3,(”“,!5 180 3.2 | 18 1 230] 135 427\%1}« 1o 80 6
AL Servomotor Receptacle Type Shaft RunQut |Flange Surface | Flange Diameter ¢ % T. 1. R. (Total Indicator Reading)
Type USAMED- Motor Brake Encoder T.LRt éﬁ;ﬁ""’-‘[‘?'fﬁ]f" to Eﬁzﬁelﬁ‘%',“ Note: 1. Absolute encoder 16 used as a detector.
; : P 2. Vibration - 15 ym or below.
44MS25B MS‘SII%A‘E MSB-l?(iI)ZAMS MszlgéAZO 0.4 0.04 0.04 3. Plug and clamp are not attached for
receptacle connection.
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10.5 PULSE GENERATOR

(1) Type MGZ-10B

TERMINAL
CONNECTIONS
120 APPROX 45 60 °2 SOURCET2Y OUTl  QuIn
| — L Lo Ty
Z’_T_ﬁ OREOG®
M3x438
1 | 762
T 1 2alas]e
Kl e e
= @
=] | ] 53
<
[m}
I & o - TERMINAL ARRANGEMENT
- - e 4l
w0
4=}
/ ﬂ—l 4.M4

TERMINAL BOARD

M
oy

ITH VER
—+ W Cco
u
4.5 DIA
HOLES
(2) Type PREH-2E5T 2" 100~-Mi1
205 465
i
A = R
£ - 3 =
-
\ —5
— _ ==
= '{1 )
51 == \ 57
\ NBR RUBRER 2t
J-MIxAT
MAN FASTENING FURQUE
TFRAINAL

ARRANGEMENT

3-5DIA .
HOT ES PANEL
DEILLING PLAN

SOURCE Sl A SIGB

R
L

-

NOT UUSED
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10.6

Model : BY242R5

Maker : Shindengen Kogvo, KK.

4305
12.5, 18752 0.5

NG —8—

" 3] N
i 21 SRR

<

o

=)
BG 0.5
99+10

bV W

4-M3 MTG HOLES

IO SIGNAL POWER SUPPLY

APPROX 18.75
o 14 200 *? 05 12,5
& o] = -—4—
Yo —-- — o0 \eleRaXaloXs1s)
o loYsle bO 00000
O (eYes oo ocooe
; :O o) 00%0 %)Oooooo‘:)oooooc
: Q - . SBS I TeY oYX oY e Y oYe
o
(=]
! N -- OO0 [SXOReXs XY
; oYe) 004 o000
| & oYels! oo ocoooo
o B o0.0.0000]
bo _ | ..—004 JeYeReXeloYoXs
-®- o 3 b - ——
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10.7 TAPE DEVICE

{1} Hand-held Computer
Type: EPSON HC-40
Maker : EPSON Corporation

(2) PRO-TYPER High-Speed ASR Input Terminal
Type : MODEL 7652

Maker : Citizen
=

=

_ 570 , 25
T I
e
] |ﬂ‘ - M

[ § [ ez

:‘\.\ ['[ e

o) g l )
! 5 1 7

460 | 533

{3) Motionpack Data Recorder




1. EXTENDED FUNCTIONS

This section describes the following extended functions
newly added :

(1 S-curve Accel “Decel Positioning

(2} ABS-PG Automatic Home Position Setup System

(3) External Data Setting

(4) External Offset

(5) Extended Zone Signal Output (A)

(6) Extended Zone Signal Output (B)

Motionpack - 12 orogra

PRCGRAMMER

CONTROLLER

7] ssom
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111 S-CURVE ACCEL,”DECEL POSITIONING
11.11. Features

(1) This is a function to expand the skip positioning function (G05~G07) by setting the

accel .~ decel time in Pr56 and S-curve accel,”decel time in Pr57.

{2) The S-curve of accel ”decel of positioning motion which means a constant time change

rate in accel,”decel dampens shock at start and stop.

11.1.2 Specifications

(1) Designation of Function
The designation of this function requires, as in the designation of other expansion functions,

setting of parameter and inputting of expansion function selection signals.

{a) Setting of parameter
Set Pr43 = 1000.

(b) Expansion function selection signal
Connect No. 18 terminal of the CN5 connrctor to O, V.

CN5-18 — 0,V

(2) Definition of S-curve Accel.”Decel Curve

(a) The S-curve accel.”decel curve consists of 3 zones, as shown in Fig. 1.
- Time change rate in acceleration zone
» Constant acceleration zone

+ Reduced acceleration zone

(b) Accel and decel are symmetrical.

{c) The S-curve accel,/decel is defined by the following 3 parameters.
« V1 = Prd40 .-~ Maximum speed (Same as setting of basic function)
«ta = Pr56 -+ Acceleration time (in msec. 60 ~ 1000)
« 11 = P457 --- S-curve time (in msec. 30 ~ 500)
The upper limit value of Pr57 is 500ms or Pr36 X 1,2 whichever smaller.
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{(d) Relation between command speed and S-curve
* When the command speed F is smaller than V1, the speed increases along the path C’
to the speed F.

= When travel is short, the speed increases along the path C.

v
Reduced accele-
ration zone \
Vi \
V1= vl

Prd0

vi

Time change rate
in acceleration Constant accele-

ration zone

P58

Fig. 1. 1 S-curve Accel ./ Decel
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11.1.2 Specifications (Cont’'d)

{3) Motion

GO05X_ oo
GOs5U i %"

(G06 and G07 are the same})

The basic motion is the same as the G}l positioning motion.

Only the curve is the S-curve. The time of the S-curve are the same as symmetrical.
The speed curve for the S-curve positioning motion is as shown below. Note that if a stop
signal is input during operation, the motion will follow the curve shown in Fig. 11.4

depending on the timing of input.

{a) Normal operation

Positioning by symmetrical S-curve shown in Fig. 11.2 is executed.

—_—t

Fig. 11. 2 Normal Speed Curve

(b) Operation when travel distance is short.

When the command travel distance is short, positioning by the curve in Fig. 3 having

no constant acceleration and constant speed zones is executed.

Fig. 11. 3 Speed Curve When Travel Distance is Small
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{c) Speed curve at temporary stop
When the motion is stopped temporarily, the speed curve of the motion changes as
follows depending on the timing of the stop.
(DStop during acceleration; The motion stops by the symmetrical curve as the (a)
curve.
(@Stop during constant speed: The motion stops by the deceleration curve of the $-
curve accel”decel.

®Stop during deceleration: The motion continues deceleration and stops.

(&

ON

Pas(n I OFF |

Fig. 11. 4 Speed Curve at Temporary Stop

(d) Speed control signal {(OVR)
The speed control signal {OVR) is disregarded during execution of the S-curve accel /
decel positioning function. This means that the feed speed cannot be limited to the

creep speed by the speed control signal.
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11.1.2 Specifications (Cont’d)

{4) Compatibility with Conventional Functions
The compatibility of the S-curve accel ./ decel function with other expansion functions using

(05, G06 and GO07 is as shown in Table 11.1.

Table 11.1 Compatibility with Other Expansion Functions

E}xpat}swn G Code Compatibility Paran?eter
Function Used with S-Letter Setting Remarks
Name (Pra3)
Var.la.lbl? speed Go6 Compatible 3000
positioning
Passing signal G07 Compatible 5000
output
GO5
Angle indexing GO8 Compatible 2001000
GO7
Clamp free 882 Incompatible (%S;anr;?i:;)e e
P GO7 P G051 S-letter,
! G06: Clamp free
External . Incompatible
compensation
Ext_ernal data Incompatible
setting

The positioning commands, G011, G27 and G34,other than skip positioning, move the unit at

linear accel ”decel speed when the S-curve accel,”decel function is specified.
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11.1.3 Operation

{1) Acceleration (Deceleration) Torgue

In S-curve accel ~decel positioning, the start and end of acceleration time and start and end
of deceleration time involve S-curve accel . decel defined by Pr56, as shown in Fig. 5. And
by the rate that the accel “decel speed is restricted by S-curve accel “decel, the accel” decel
speed of linear accel.”decel at the middle is increased. The linear accel/decel speed
becomes the same as when the accel.”decel time is Pr36-Pr57, which is the peak torque in
S-curve accel decel positioning.

Peak torque of S-curve accel.”decel =ﬁr_5p%7><l’eak torque of linear acce!l,”decel

From the above formula, the peak torque of S-curve accel.”decel and the peak torque of
linear accel/decel are equal when Pr57 = 0.

Prb6

When Pra7 i {or no linear portion), the peak torque of S-curve accel /decel is double

the peak torque of linear accel /decel.

NOTE
In practice, Pr57 cannot be set larger than 30 because of restriction of the setting range of
Pr57.
—— -—— Linear accel/decel
%
Pr56-Prs7 ~————— 5-curve accel/decel
Speed —
Time
Pr57 Pr&7
P58

} {S-curve)
Current [—- - . Acceleration current...Current becomes

1 Linean bigger as acceleration at
Acceleration * in the above figure
I increases.
Increase of accele- . { Prse )
- Ty ration current T 'Pre6—Prs7

Time

(8-curve}
Deceleration
current

[
|
L

Fig. 11. 5 Torque Curve of S-curve Accel ~Decel
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11.1.3 Operations (Cont'd)

The relation between Pr57, 7 Pr36 and increase of peak torque is as shown in Fig. 11.6.

C:Measured
values

Prs6
Prs6—Prs7

Acceleration Current (Peak Value) Ratic
(S-curve/Linegar)

1
Q1 .2 0.3 04 a5
Pr57 /P56

Fig. 11. 6 Increase of Peak Torque

{2) Programing of Torque Limiter

The S-curve accel ~ decel positioning motion is programed by the following G codes.

(U) (G06 and GO7 are the same)

As explained earlier, because the peak torque of accel “decel increases twice as large as the
peak torque of linear accel /decel, the accel.”decel torque may be insufficient even at I =
20009%). Therefore, it is required to set the program value of I much bigger according to the
following rules.

» Max. value of I 250%

« Program value of I X Pr53 (thrust ratio) = 3009

Note that the peak current exceeding the momentary maximum current of the Servopack is

not allowed to flow. Refer to Servopack Bulletin.
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(3) Adjustment
If necessary, adjust the accel.”decel time in the S-curve accel /decel positioning motion by
the following procedure.

<Procedure>

1. Measure acceleration current waveforms of linear accel ~decel motion with an oscillo-

scope.
2. Calculate the ratio of the linear acceleration current to the motor rated current.

Motor rated current X 2*
Linear acceleration current
* With Motionpack-34, normally 1 =200%I,
If torque is insufficient, 1 can be set upto 2509%I,

(provided that the Servopack can output this torque).

3. Based on “a” obtained in (2) above,

a = 1: Linear acceleration current is limit of Servopack momentary current.
To use S-curve accel.”decel, the acceleration time must be lengthened.

a > 1: S-curve accel,”decel can be used.
4. From Fig. 11.6, obtain the Pr57./Pri6 ratio at acceleration current ratio = a.

This Pr57 is the limit of the S-curve acceleration time.

4) Reselection of Servopack
If the above adjustment cannot give a desired accel “decel time and the specifications of

accel,/decel time cannot be slackened, reselect the capacity of the Servopack.
This means selection of a Servopack of one step larger capacity only for the peak

torque at accel.”decel. But, this is a servo drive capacity required for quick shockless

motion.
If the servo capacity is not to be increased, adjust Pr57 in consideration of a desired

shockless motion and keep the peak torque within the range of the momentary maximum

current.
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11.1.4 Characteristics

(1) S-curve Accel “Decel Motion

The speed and current of S-curve accel ”decel motion are compared with those of linear

accel “decel in Fig. 11.7.

Conditions
Moter : M series 1.2 kW .“Moter alone

Linear Accel/ Decel

S-curve Accel/ Decel

Fig. 11. 7

288 —

Measuring Range
Speed monitor .
Torque monitor:
Time :

1V /div (2 4V/1000 vmin)
500mv/div(E£3V/100%)
100 ms/div

Accel/Decel Condition
Feedrate: 1000 t/min (Rating)
Accel/decel time . 300ms

Measuring Range
Speed monitor .
Torque momtor :
Time :

1V/div (£4V/1000r/min)
500 mv/div (£ 3V/100%)
100ms/div

Accel/Decel Condition
Feedrate : 1000 r/min {Rating)
Accel/decel time: 300ms
Accelraccel/decel time:100ms



(2) Current Waveform

The current waveforms in positioning motion by S-curve accel “decel and linear accel ”

decel are shown in Fig. 11.8.

Pro6 =300, Pr57 = 100 (ms)
Acceleration current 47 %

Linear accel/decel

SRR SRS S SR U SRS SRS S RS S
Prd1 = 300 (msec)
Acceleration current 27 % !
{Rated current ratio) SPEED |
:
Motor : M series 1.2kW, witn equivalent E :
inertia ’ ACCELERATION
Command ; G05 U333 000F200001200
(GO L1000 r/min ! !
L 300ms
Fig. 11. 8
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11.1.4 Characteristics (Cont'd)

(3) 5-Curve Accel.”Decel Motion and In-Position Fig. 11.9 shows the time from the end of

pulse generation of the move command to in-Position.

Pr INCD
(Program) (PSW 4)
GOBX300.000F200C01200 M52
M52
M30
PSW4
M52 . End of pulse generation
(Setting of zone signal PSW) \_
300.000
$ CFR
(PSW 3)
M52
I_ 70mse
PEW 1 o0 i
I PSW3
psw 2 C.010 _L
PSW 3 —_—II_;— —I_
i
PSwW 4 _—I I_ ZHP
1.000 | (PSW 2)
M52 -
130msect T
PSwWz
ZHP
(PSW 1)
Ms2
[—170msec
P5SW1
Fig. 11. 9
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11.2 ABS-PG AUTOMATIC HOME POSITION SETUP SYSTEM
11.21 Introduction

This covers the specifications of the automatic home position setup system to be added to the

absolute encoder home position setup procedure with the Motionpack-34 system.

11.2.2 Major Contents of Added Functions

{Conventional System>
(1} After manually pushing or moving to the reference point, the feedback position data at

that position are ready by the programer.

(2) Then, the feedback position data are multiplied by the pulse dividing ratio and the product
is set in Pr7l.

(3} These operations make the reference position A, = 0.000.

{Contents of Added Functions>
The addition of the following automatic home position setup system improves home position
setup substantially.
(1) When the home position setup signal is input after setting the home position setup
command in parameter Pr8} (newly added), Pr71 is automatically set so that the current
position becomes the specified coordinate value.
This system requires manually moving to the reference point and is therefore called the

semi-automatic home position setup system.

(2) If the push home position system is set in parameter Pr70, when the home position setup
signal is input after setting the home position setup command in parameter Pr80) (newly added),
Pr71 is automatically set so that the unit is moved and pushed at the reference point and that
position becomes the specified coordinate value.

This system automatically performs all the sequence including move to the reference

point and therefore is called the full-automatic home position setup system.
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11.2.3 Addition of Associated Parameters

In relation to the addition of the specifications, some parameters are added and revised.
(1} Pr70 {Reference point coordinate system)
(a) The following item is added to IF of Pr70.

Pr70 = ABCDEF

Automatic home position setup system F = 4 added

Setting of ' = 4 designates this automatic home position setup system.

{(b) When the full-automatic home position setup system is designated, C of Pr70 should
have the same value as the push home position system.
Pr70 = ABCDEF

Reference point push system C=4 set

{2} Setting of Pr71 (Offset of To coordinate)

Pr7l is offset of the To coordinate as before, but is automatically set by home position setting.

(3) Setting of Pr72{(Waiting position)
Pr72 is the same as before and defines the rapid return position.

The rapid return position is the point positioned by the rapid return motion executed
when the reference point return signal (ZRN) is input. As explained earlier, when the home
position setup command is set in Pr80, the home position setting motion is executed and in

other cases, the rapid return motion is executed.

(4) Setting of Pr73 (Rapid return speed)
Pr73 is the speed setting parameter at the rapid return motion mentioned above.

The unit is a speed unit and the numerical range is 0~60000.

(5) Setting of Pr74 (Home Position setting speed) --- Newly added
The pushing move speed in the reference point push system is set in Pr74.

Setting is made in the speed command unit and the numerical range is 0 ~ 60000,

(8) Setting of Pr75 (Push torque) --- Newly added
The push torque limit value in the reference point push system is set in Pr75.
The setting unit is percentage (%) of the rated torque of the servomotor and the

numerical range is 10~250.

(7) Setting of Pr76 (Number of encorder pulses)

Same as before.
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(8) Setting of Pr77 (Allowable deviation)

Same as before.

(9) Setting of Pr79 (Pushing time) -+ Newly added
In the reference point push system, the waiting time until setup after the torque limit value
is exceeded by pushing against the stopper is set in Pr79.

The setting unit is 10 ms and the numerical range is 0~3000.

(10) Setting of Pr80 (home position setup command) --- Newly added
When the home position is set by the absolute encoder automatic home position setup
system, “1” is set in Pr80 in advance.

This operation sets the Motionpack in the home position setup mode to make it ready
for setup.

When the home position setup has been completed, this parameter is automatically reset
to “0”.

(1) Setting of Pr81 (Reference point coordinate) --- Newly added
The coordinate value in the coordinate system after home position setting is set in Pr81.

The setting unit is the minimum command unit.

{12) Pr82 (ABS - PG alarm reset command) --- Newly added
In the case of ABS-PG ALM, Pr82 should be set to 1.
And the power of MP34 be turned off ~on to reset alarm.

(13) Setting of Pr78 (Encoder allowable error)

Same as before.

11.2.4 Setting of Parameter Pr70 (Reference Point Coordinate System)

{1} Semi-automatic home position setup system
“4” is set at the least significant place of the parameter setting Pr70=40003 when the
conventional absolute value system is used.

Then, when the home position setup signal (ZRN signal) is turned OFF to ON after the
home position setup command is set in parameter Pr& (newly added), Pr71 is automatically

set so that the current position becomes the specified coordinate value.

(Example) Pr70 = 40003 (Conventional system)
- Pr70=40004
When the home position setup signal is input, Pr71 is automatically set so

that the current position becomes the specified coordinate value.
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11.2.4 Setting of Parameter Pr70 (Reference Point Coordinate System) (Cont'd}

(2) Setting of reference point push (Full-automatic home position setup} system

The push home position system is set at C of Pr70.
Pri0 = ABCDEF

* I—Automatic liome position setup system F = 4
| | L———Pushing direction E = 0 : — direction
| | E = 1: + direction
l L _Start move direction. *“0” Always is set. Move
l to the direction specified by E.
L Reference point push system. C = 4 is set.

The above contents are set in Pr70 and the home position setup command is set in Pr80

just before executing home position setup. Then, when the home position setup signal is input,

the unit is moved to the reference point according to the specified sequence and pushed against

the stopper.

Next, Pr7l is automatically set so that the stopper position becomes the specified coordi-

nate value.

Example

(Conventional)

Pr70 = 40003

{Revised)
— Pr70 = 44004

Absolute Absolute value system

Automatic home position setup system

Moved and pushed in minus direction

Reference pulse, Start of move to minus direction
no reference LS L Specification of push bome position
system

Reference pulse, no reference LS
{Same as conventional system
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11.2.5 Home Position Setting Operation

The setting operation described below follows the setup of the Motionpack position counter

and the absolute encoder described in Section 7 of this Manual.

1)
(a)

(b)

{c)

(d}

(e)

(g)
(h}

)

Push home position (Full-automatic home position setup) system
The following parameters are set in the EDIT mode and the power is turned OFF and ON.

Pr70 = 440" 4 Move direction:i{ . = 0 — — direction

1 — + direction

Pr80 =1 home position setup command

Pr81 = Coordinate value of reference point after home position setup (Ao)

Pr74, Pr75, Pr79 and other associated parameters are to be set.

The home position setup signal (ZRN signal) is turned OFF — ON.

The unit starts moving in the direction specified in E or Pr70 at a speed Set in Pr74.
When the unit arrives at the stopper position after stopper pushing time (set at Pr79), it
moves to the provistonal home position (Ao = 0.000) once with the coordinate value of
reference point (Ao) = Pr81 at a move speed of Pr74.

The unit starts again to the reference point from the provisional home position and after
it arrives at the reference point, it is pushed against the stopper at a torque limit value set
in Pr75. Move speed = Pr74.

After the stopper push time (set in Pr79), after the push torque has reached the torque
limit value, home position setup is executed.

Pr71 (home position offset value) is revised so that the coordinate value (Ao) of the
reference point becomes the specified value set in Pr&1.

At this time, Pr71 is revised in the PLAY mode and the power need not be turned OFF
ON.

Then the unit waits at the home position (Ao = 0.000) again.

Pr80 is automatically reset to “0” to complete home position setup. (Note : During setup

operation, software stroke limits are disregarded.)

Semi-automatic home position setup system --- System 1o set reference point by manual

operation.

(a)

Select the EDIT mode and set the following parameters.

Pr70 = 40004

Prgd =1

Pr81 = Coordinate value (Ao} of reference point after home position setup.
Then, turn OFF.”ON the controller power.

Select the JOG mode. The speed is the JOG low speed.

Set the torque limit Pr8 = 60 ~ 80.
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11.2.5 Home Position Setting Operation (Cont'd)

fc) Turn OFF,”ON the JOG start signal and set the unit at the reference point by the JOG
operation,

{d} Turn OFF.”ON the original setup signal (ZRN signal).

(e) Pr71 is automatically rewritten to the home position offset value so that the coordinate
value (Ao) of the reference point becomes the specified value.

At this time, Pr71 is revised in the PLAY mode and the power need not be turned OFF
/" ON.

() Pr80 is automatically reset to “0” to complete home position setup.
11.2.6 PSW Signal after Home Position Setup Command

After setting Pr80 = 1, the PSW signal becomes invalid.

It becomes valid when Pr8&0 is reset to “0” after completion of home position setup.

11.2.7 Relation with Conventional System

This system is compatible with the conventional system.
This means that the controller with this system added is much enhanced compared with

the conventional controller.
11.2.8 Setup Errors at Full-Auto Reference Point Setup Mode

In the full-auto reference point setup mode if the direction set by Pr70 and the sign set by

Pr81 are contradicting, setup error occurs and motor doesn’t move when ZRN signal goes

on.
In this mode the direction set by Pr70 and the sign of Pr81 should be set according to

the table below.

Table. 1. 2
Pr 70 Pr 81
0 (=) -
1 (+) +
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11.2.9 Reset Method of Absolute Encoder Error

If the full-auto reference point setup mode is seleeted (Pr70 = . *{ ¥, the reset methed of
absolute encoder error is different from conventional ones.

Absolute encoder error is detected when the data read at power ON are different from the
data memorized at power OFF over allowable data (set in Pr78).

In this case refer to the flow chart on the next page and reset error.

If the absolute encoder error is caused by another reason, the reset proccdure is the same

as a conventional one. Just turn power OFF and ON and the error is reset.

Power OFF

Power ON

Normal
Operation

Absoiute encoder error?

Make sure of the reason for position error

i necessary, take corrective action.

a

Set P82 =1

Power QFF

Power ON

I Error is reset I

ABS-PG Alarm 15 reset

and Pr82 wili be Sat to

0 automatically,
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11.3 EXTERNAL DATA SETTING
11.31 Introduction

This presents the specifications of the external data setting function which are available with

Motionpack-34.
11.3.2 Settings
Before the external data setting function can be used, the following extended functions must
be set :
Input line connection : Short across CN5 connector pin 18 and Qg (V).
Parameter setting : Prd7 = 20 (No CHECKSUM} or Pr47 = 30 (CHECKSUM})

11.3.3 Functional Overview

Main features of the exernal data setting function are as follows:

(1) Programmable controller (PC) acts as the master unit and inputs data to Motionpack-34.

(2) Motionpack-34 accepts external data and stores it in the corresponding parameter.

(3) Motionpack-34 can execute program operations that are indirectly specified by registers.

(4) When the external data setting function is being used, program selection is performed by

special codes.

NOTE

To make programmer available to operate Pr200 series. turn the power of MP-34 off “on
after this parameter setting and check the display of Pr47 again.
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11.3.4 Hardware Configuration
11.3.4.1 Motionpack-34

The standard specification Motionpack-34 is used.
11.3.4.2 Configuration Diagram
Fig. 11.10 is a block diagram of the Motionpack-34 system that incorporates the external data

getting function. The external data set by the digital switch is input via the PC to Motionpack
-34.

PC Motionpack-34

RV 1 N — >

1
1T

DATA SET INT
SETTING STROBE
—_—0 ] =
LGNt
SETTING POSSIBLE DATA SET RDY

Fig. 11. 10 Motionpack-34 Block Diagram

11.3.5 External Data
11.3.51 Types of External Data

The position, speed and torque data for feed command can be set externally.

11.3.5.2 Data Storage

The external data has! been input from PC is stored in Pr201-Pr296.

Because specific parameter numbers are not assigned to position, speed and torque data, the
user must be careful to avoid confusing the data (e.g., using position data as torque data or
speed data).

11.3.5.3 Parameter Initialization

Parameter error (PAr Err) occurs if nothing is set for Pr201-Pr296. Therefore, (¢ must be set

for each unused parameter.
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11.3.5.4 Data Format

(1} Data is input to Motionpack-34 in the following format :
(Parameter Number) + [Setting Data]l + [(FFJ jex

(2) Each decimal digit is converted to 4 bits of BCD code, so that twa decimal digits make up
1 byte.

(3) The first byte is the least significant 2 digits of the parameter number,

{4) The leading zeros of the setting data are suppressed.

(5) Input data must end with the End of Data code { [FF) =)

(6) Position data format :
(N:N,) (SPs) (PPs) (P.,P)) (P.Pi]  (FF) ;x
* Maximum data length is 6 bytes.
* [S) is the sign for the position data. (+) may be omitted. For (=), use [(F] uix

* PP, PsP, PP, P, constitutes the position data. Decimal point does not need to be specified.

(7} Speed data format :
(N.N,) (OF;) [(F,F;] (F.F]) (FF) qex
* Maximum data length is 5 bytes.

{8) Torque data format:

(N:N,J (OL) (LI (FF) u
* Maximum data length is 4 bytes.
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11.3.6 Operations
11.3.6.1 Signal Line Connection

(1) Thes is an extended function, and the meaning of signal line differs from that of the hasic

system.

{2) Figs. 11.11 and 11.12 illustrate how the signal lines are connected.

{3) The standard 1,70 signal specifications apply.
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11.3.6.1 Signal Line Connection (Cont'd)
Motionpack SEQUENCER
P EDIT ——
0 O
PLAY —
0 O—
JOG
STEP
=5 SBK 3
- OVR 5
.43 JLF e
-44 JMF 22
-0 O—
)1/
8 | 448 oo
S % —us o
10 ZRN -
-24 SBST 5
-25 ATST 5
26 ERS Faar
.40 PGGL —
2 O
-1 ATSTP
—o o—
T
5 ’f PGSO —
< O
) PGSI P
7 1 PGS2 —
0 Oo0—
21 PGS3 P
2z PGS4 J—
INPUT -23 PGS5 —
P
SIGNALS R C
38_% PGSE 5
.39 PGS7 P
-2 % PGSS 5
a L PGSY 5
4 % PGSLOD —
-191 PGSLID T !
20 PGSL20 o
_ag PGSL30 o
-34 PGSL40 o
-46 YOBI2 —
-36 +INC8B o e
-37 —INC8 —
a L +INCO P
-33 —INC9 & o
-15 EPS5 —
o o
a6 L EPSS -
.17% EPS7 o o
-18 P
-30 G34F o o
L 2 MFINN P
.32 JMOT o o
oy red ozav
* _431; G2av
491 024V

EDIT MODE
OPERATION MODE
JOG MODE

STEP MODE

SINGLE BLOCK MCDE
SPEED LIMIT

JOG LOW SPEED

JOG MIDDLE SPEED

+JOG & STEP
—JOG & STEP
(HOME POSITION RETURN)*
SINGLE BLOCK START
AUTO START

ERROR RESET

PROGRAM CLEAR

AUTO STOP
PRCOGRAM START-C
PROGRAM START-1
PROGRAM START-2
PROGRAM START-3
PROGRAM START-4
PROGRAM START-&
PROGRAM START-8
PROGRAM START-7

PROGRAM START-8
PROGRAM START-9
PROGRAM START-00
PROGRAM START-10
PROGRAM START-20
PROGRAM START-30
PROGRAM START-40
SPARE 2

+INCREMENTALS
—INCREMENTALS

+INCREMENTALS
—INCREMENTAL9

EXTERNAL POSITION SKIPS
EXTERNAL POSITION SK!P6
EXTERNAL POSITION SKIP7?

PROGRAM START

PROGRAM STOP

2°%10 PROGRAM
2'%10 SELECT

2:%10 (TENS DIGIT}
2x10 PROGRAM SELECT
01

i } (HUNDREDS
21X100 DIGIT)

D, 3

0,

B,

D, » DATA

D,

D's

D,

D,

STROBE

DATA SET INT

EXTENDED FUNCTION SELECT [ Shortcircuited to GV

EXTERNAL

POSITIONING COMPLETION

M COMPLETION
JUMP PROHIBIT
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Note : Signal meanings in  may be changed.

Input Signal Connections

with jumper wire
when selecting.

ZRN Signal becomes guickreturn signal in absolute



Motion;;ack
N3 ROY rgl— MP READY

B L [ L] e ALarm
-5 ZPM [ | HowE POSITION FETURN COMPLETION
6 STL_ [ 257 | i operaTioN
d Ga4 oL exremmas POSITIONING COMPLETION
8 EPAL L L] EXTERNAL POSITIONING ALARM
9L INCD [ | — INCREMENTAL COMPLETION
w0l OR -+ TP orrser AMOUNT ZERO
mil OFM C5 ] | oprser AMOUNT ~ =MaX

outrUT 12, M30 251 | AUTOMATIC OPERATION COMPLETION

SIGNALS 1 3l MS [0 v oecooe st
4 M52 i T | v becooe s2
i MS3 251 | M oecooe 53
A6 5 MS4 T2 | bEcoDE 4
Aty M| LML pecooess
-18 M56 D-__'_éjq__w] EEEQ_E_)@ DATA SET RDY
=19 ZNP @— NEAR HOME POSITION
-20 M2 T | garreRy ALaRM
] +24V

toav] 2 +24V ]
Note : The s-ignal meaning in |~ may be changed.
Fig. 1. 12 Qutput Signal Connections
11.3.6.2 Timing

(1) Fig. 11.13 is the timing diagram for data setting.

DATA SET INT A
(PC—MP) E—

|

35ms

DATA SET RDY I_ I: ———————— L.__..l —t—

{MP—PC)
35ms 35ms

STROBE ’ N 7Y 7
! 1
! 1
1

(PC—MP) |
L 1 1

I 1

1
1 4
DATA  — N A NS O NS T T T T~ [/ A 27277
{PCMP) X T2 X 7 X i :X Vo X_Gey
IR o
*Setting time
Data Set Time = 35ms + (setting Time + 35ms + PC Reading Time + 35ms) X Number of Data
(Exampie ) : Setting Time : 100ms
PC reading time : 20ms
Where No. of data is 6 bytes (max),
Data Set Time=35ms+(100ms+90ms) X6
=175ms
51.2s

Fig. 11. 13 Signal Timing Diagram

— 303 —



11.3.6.3 Operations

{1) External data setting operation is possible only in the AUTQO mode and when the motor

has stopped (i.e., while move pulse is not being output).

{(2) The external data setting function is activated only when the PC turns the external data
setting interrupt (DATA SET INT) signal ON.

(3) When Motionpack-34 receives the DATA SET INT signal, it changes to the external
data setting mode and sets the data setting ready (DATA SET RDY) signal ON. (The
condition described in (1) must be present ; otherwise, Motionpack-34 waits until that condi-

tion is established before setting the DATA SET RDY signal ON.)

(4) When the PC recognizes that the DATA SET RDY signal has been set (ON), it sends the
data signal (D,~D;) and the strobe signal (STROBE}.

(5) When Motionpack-34 receives the data signal, it checks the data and if the data is correct,
the DATA SET RDY signal is turned OFF.

(6) The PC turns OFF the STROBE signal when the DATA SET RDY signal is turned OFF.

(7} Motionpack-34 turns the DATA SET RDY signal ON when the STROBE signal is turned
OFF.

(8) Motionpack-34 completes the external data setting operation when it receives the
[FF) yex code. In order words, it does not set the DATA SET RDY signal ON when (FF) .«

is received.

(9) When Motionpack-34 is executing the external data setting operation, the PC must not

input the operation starting signal to Motionpack-34. (See Par. 11.3.7.3(4).)

(10) Fig. 11.13 is the signal timing diagram.
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11.3.6.4 Data Check

Data check mode is selected by setting Pr47 as follows :
Pr47 = 20 Use the CHECKSUM function
Pr47 = 30 Do not use the CHECKSUM function

{1) When the CHECKSUM Function is Selected

(a)  When the CHECKSUM function is selected by setting Pr47 = 30, checksum data must be
input as the last data following the End of Data [FF) e code. The checksum data must be
specified in such a way that the least significant 8 bits of the summation result including the
End of Data code become (FF) yipy.

(b) Checksum error processing

When a checksum error is detected, Motionpack-34 will not set the DATA SET RDY sigmal
ON. Therefore, the PC can detect data error by using the timeover function.

(c) Data check

In addition to checksum check, data check is performed to make sure that each piece of data
consists only of the permitted characters. When a data check error is detected, Motionpack
-34 does not turn the DATA SET RDY signal OFF, so that the PC can detect this error by

using the timeover function.

(2) When the CHECKSUM Function is Not Selected

Only the data check operation, described in (1)-(c), above, is performed.

11.3.6.5 Setting by the Programmer

The external data setting parameters can be entered in the Edit mode from the Programmer.

11.3.6.6 Error Reset

When a data error or a checksum error occurs, the error can be reset and the external data

setting operation repeated from the beginning by turning the DATA SET INT signal OFF.
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11.3.7 Programming Procedures
11.3.7.1 Indirect Register Specification Programs

The data set in Pr201-Pr296 can be specified by the indirect register specification programs.

11.3.7.2 Indirect Register Specification Commands

(1) Indirect register specification setting function (M89)

MS89 is the function for declaring indirect register specification, and it does not output the
M decode signal. It does not require the M FIN signal. The feed commands (G01, G34, G05,
GC6, G07, G68*) at the block numbers that follow M89 become indirectly register specified.

% G68 ; Destination point specified subprogram call command

{2} Indirect register specification release function (M99)
M99 is the function for declaring release of indirect register specification, and it does not
output the M decode signal. The feed commands (G01, G34, G05, G06, GO7, G68*) at the block

numbers that follow M99 are released from indirect register specification.

(3) Indirect register specification functions
The following feed functions, if specified between M89 and M99, and indirectly register
specified including when the extended functions are used (See Par. 11.3.8.1) but not when the
G27 command is used :

« G01

« G34

< G05

+ G06

- GO7

« G68 (Destination point specified subprogram call command)

{4) Indirect register specification and the jump command

The jump command can be used within an indirect register specification block. However, the
jump command should not be used in the following situations to avoid possible abnormal
operation

(a) Jumping from an indirect register specification block to a normal block. '

(b) Jumping from a normal block to an indirect register specification block.

{58) Coding Procedure (Pr52 = 1)

Example 1: G01 X0.1 F33 165
Specifies to go to the position specified in Pr201 at speed specified in Pr233 and
torque specified in Pr265.
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Example 2: G01 UQ.1 F33 165
The target position is specified by an incremental expression. Specifies to move
by the distance specified in Pr201 at the same speed and torque as specified by
Example 1.

Example 3: G U-01F [
A sign can be specified in front of a register number if the register stores position

data. If Pr201 = 100, the command is to move —100.

Position, speed and torque must be either all indirectly register specified or none at all. Speed
and torque specifications may be omitted. If omitted, the previously set values are used. The
effectiveness range of previously set values is not influenced by whether or not the indirect
register specification function is used. Indirect register specification of position must be
accomplished in the right-justified format according to the specification of Prb2.
Examples: X 0.01if Prb2 = 2;

X 0.001 if Pr52 = 3.

11.3.7.3 Program Selection

When the external data setting function is in use, a special code selection procedure is used for
program selection. Note that this is different from that the extended function “Program select
signal codification” (Pr43 = 40000).

(1) Program selection method

The same program selection method as for the basic function is used (i. e., every 10 blocks).

(2} Program select signal
Program selection is performed by BCD coding of the three signals PGSO ~ PGS3 for the
10 digits of the block number and of the two signals PGS4 and PGS5 for the 100 digits of the

block number.

{3) Start,/stop signal
Because the program select signal is now a coded signal, program start occurs only when
the auto start (ATST) signal begins to rise.

The auto stop (ATSTP) signal works in the same way as with the basic function. In
other words, the program stops when the /ATSTP signal turns OFF. Normally, this signal
is set to ON.

To restart a program after having been stopped by the ,”ATSTP signal, the ~ATSTP
signal must be turned ON and then the ATST signal turned OFF and ON again.
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11.3.7.3 Program Selection (Cont'd)

(4) Program start during external data setting operation
If the ATST signal turns ON when the external data setting operation is in progress,

Motionpack -34 begins automatic operation.

Be aware that the external data heing set will be lost.

11.3.7.4 M Decode Signal

When using the external data setting function, the specifications for the M decode signals will

change as described bhelow.

{1) When Pr43 = # % x % 00

Because the least significant 2 digits of Pr43 are 00, the M decode signals are basically the
same as when using the basic function. Note, however, that only five M decode signals (M51
~ MB55) can be used because one M decode signal is used by the external data setting function.

The same relationship to the M FIN signal exists as when using the basic function.

(&) When Pr43 = % % % % XY (where XY=01 ~ 99)
In this case, the five decode signals (M31 ~ M55) are output as coded signals, with M55 acting
as the strobe signal. The value of XY is the delay time (unit : 10 ms) of the strobe signal.

Table. 11. 3 Coded M Signal

M= 61 |62 |63{64|65|66|67 6869|7071 72]73[74175
M5L |1 0|1 0|2 [0 ] Y] 0]l O0|1 01|01
M52 (O 1|1t fo] 1l 1 o011 ]Oo]l0]1}1
M3 OO (O] (11O OofO0 ] 0 1] |1jl
Mbd | OJOJO{OfO]JO O] 11 1] T ]1]1¢1
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11.3.8 Compatibility with Extended Functions

Table. 1. 4 Compatibility with Extended Functions

External External Extended | Standard | Number Standard | G67 Specification Extended
Function | Data Offset Zone Zone of M Offset Prohibit Parameter Function
Setting Function | Signal Signal Signals Function | Setting Selection
A/B Signal
Extended
Function (£ INC)
Specification
Basic Not Not Not Pussible x6 Pussible Posgible Not Not
Specification Possible Possible Possible (X2) required required
External Data Possible Not Not Possible x5 Possible Possible Pr47
Setting Possible Possible (X2) =20
{No CHECKSUM)
=30
(CHECKSUM)
Extended Zone Al Not Not Possible Not X6 ' Not Possible Pr43
Signal B{ Possible Possible (x4) Possible x4 . Possible = 100000
External Not Possible Not Possible x5 Not Not Pry7 Short
Offset Possible Possible (%2} Possible Possible =20 across
Function (No CHECKSUM) | CN5 Pin 18
=30 and 0,, V.
(CHECKSUM)
[ External Data } Possible Not Possible Not X5 Not Possible Pr43
Setting Possible (X 4) Possible Possible =100000
+ Prd7
[ Extended Zone} =20
Signal =30
[ External Offset ]| Not Possible | Possible | Not %5 Not Nut Pr43
+ Possible {x4) Possible Possible Possible = 100000
Extended Zone] Pra7
[ Signal =40
=50
11.3.81 Using with the Angular Index Function

When the rotating direction specified angular index function (G05), which is one of the angular

index function options, is used by indirect register specification, the rotating direction will be

determined by the sign preceding the register number. This must be kept in mind to avoid

rotation in a direction opposite to the intended direction.

Example : G05 X-0.01 F33 165

« If Pr201 = —100, it rotates in the minus direction for positionign at
X = 100.

« If Pr201 = 100, it rotates in the minus direction for positioning at

X = —100.
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11.4 EXTERNAL OFFSET FUNCTION
11.41 Introduction

This presents the specifications of the External Offset Function which is provided as an

extended function for Motionpack-34.

11.4.2 Functional Overview

Motionpack-34 basic functions include a coordinate shifting function for the T8 and T9
coordinate systems that uses parameters and shift pulses to compensate for tool length
variation.

The external offset function described in this document extends this basic function and
enables direct setting of the coordinate shift amounts for the T8 and T9 coordinate systems by
external data.

Motionpack-34 basic function allows three methods for coordinate shifting on theT8 and

T9 coordinate systems:

(1) By the coordinate setting command (G52)

(?) By the +INC,” —INC signal

(3) Presetting by the programmer

The external offset function keeps (1) and (3) unchanged but changes (2) to direct specification

by external data.

NOTE
Coordinate shifting by +INC.~ —INC is disabled.

This extended function enables an operator to directly set the offset value from the

operator panel, thereby improving productivity.

11.4.3 Specification of Functions
11.4.31 Prereqguisite Conditions

The external offset function is enabled only when the following hardware and software

conditions are satisfied when the power is turned ON :

(1) Extended function select signal must be 1.
Short across CN5 pin 18 and 0,,V.
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(2) Prd47 must be specified as follows :
Pr47 = 40 (No parity check)
Prd47 = 50 (Parity check)

11.4.3.2 External Offset Data
The data for the T8 and T9 coordinate system offset registers (Os and Os, respectively) are set
externally using this function. The range of external offset data is 0 ~ £ 9999999 (unit is that

specified for the position command).

11.4.3.3 Format of External Offset Data

D7 D6|Ds|D4| D3| D2 DL DO

I
21
22
23,
2°
21
22
23,

DATA L

DATA H

One piece of external offset data is specified by 8-bit data which represents a 2-digit decimal
value. Each decimal digit (0-10} is represented by a 4-bit BCD code.

(1) Data Length : Fixed at 4 hytes

(?) Real Number Offset Value : [+./— Sg) (8.8, [(8:S.) [S: S,
(3) Differential Offset Value : [+./— ¥] [5,8.) [(88.) [S:8)
(4) Clear Offset Value c(+-0) [00) (00) (00)

(5) Data Codes

Code Code
0 0000 7 0111
1 0001 8 1600
2 (010 9 1601
3 (011 + (0000) Note: "+ " sign is omitted
4 0100 - 1161 (e. g., 0000},
5 0101 ¥ 1100
6 0110
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11.4.3.3 Format of External Offset Data (Cont'd)
(1) Real number offset value

When external offset data are specified as a real number offset value, the specified data set

in the offset register O, or Q,.

—0300.060

----------------------- — 0250000 is set.

Example :

Real number offset vaiue

(2) Differential offset value

When external offset data are specified as a differential offset value, the specified data are

added to or subtracted from the current offset register value,

Example :

0z = —0300.000

Differential offset value

I ----------------------- —¥100.000 | is set.

0s = = (400.000 (—0300.000) + (—100.000) = —0400.000

If the differential offset value is (4+)¥100.000, O; changes to — (200.000.

(3) Clear offset value

By setting the external offset data as| 0000.000 |, the specified offset register is cleared to 0.

This is the same as setting a real number offset value 0.

11.4.3.4 Signal Lines Used

This section describes the signal lines used by the external offset function. Fig. 11.14 summa-
rizes all signal lines that are used when the external offset function is used.
As described above, each piece of external offset data is input as 8-bit data representing

two digits. The timing of external offset data input is determined by the strobe signal.
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Motionpack-34

AUTO STOP
AUTO START
20510
PROGRAM SELECT %10
(BLOCK NQ. :) !
TENS DKGIT 2°%10
2310
PRCGRAM SELECT R
(BLOCK NO.: ) { 2°%100
HUNDREDS .
DIGIT 2%100
EXTERNAL o0
OFFSET DATA
DATA L 2
22
DATA
2]
20 PGSLOO
' PG
DATA H SL10
DIGIT ? PGSL20
PC NVER 2 PGSL30
| co SION STROBE
PGSL40
SEL
SET INT
SET RDY
OFM

START BLOCK 10!
START BLOCK 107
CATA L
DATA H

ONLY AT

PARITY BIT Pra7=50

Fig. 11. 14 Signal Line Connection for External Offset Function

(1) External offset data (DATA)
PGSH ~ PGS9 and PGSLO0 ~ PGSL30 are used. These signals are assigned as follows:

PGS6 — 2° PGSLO0 — 2°
PGS7 — 2! PGSL10 — 2!
DATAL DATA H
PG58 — 27 PGSL20 — 22
PGSy — ¢ PGSL30 — 28

(2) Parity bit (PARITY)
When use of parity bit is specified, the four signal lines +INC8, —INC8, +INC9 and —INC9
are used as the parity bit lines for the following data (odd parity):

+INCS8: Start block 10!

—INCS: Start block 102

+INC9: DATA L

—INC9: DATA H
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11.4.3.4 Signal Lines Used (Cont'd)

When use of no parity bit is specified and SET INIT is OFF, the =INC8 and +INC9 are

the increment signals for regular 0g and 0, registers, respectively.

(3) Strobe signal (STROBE)
The PGSLA40 signal is used as the strobe signal for external offset data.

(4) Program select signal (PGSL)
Because the signal lines that are used for program selection by the basic function are used for
external offset, as described above, there are less than the necessary number of signal lines
available for the program select signals. Therefore, the program select signals are converted
to coded signals and transferred via six signal lines (PGS0 ~ PGS5).
The coded signals are defined as follows:
PGSO — 2°
PGS1 — 2! | These BCD codes specify the 10 digits of the program block
PGS2 — 22 | number.
PGS3 — 28
PG54 — 2°) These BCD codes specify the 100 digits of the program block
PGS5 — 2' ) number.

(5) Register select signal (SEL)
The YOBI1 signal is used to specify whether the offset data are for the 0, register (T8
coordinate) or the 0, register (T9 coordinate) :

YOBI1 = 0: 04

YOBI1 = 1:0,

(6) External offset interrupt signai (SET INT)
External offset interrupt is activated by setting YOBI2 signal ON.

(7) Ready signal (SET RDY)

When Motionpack-34 receives external offest data, it checks the data and, if valid, turns the
SET RDY signal OFF. The PC must verify that the SET RDY signal has been turned OFF
before turning the strobe signal OFF. When the strobe signal turns OFF, the SET RDY signal

is turned ON again for the next data.

(8) Offset + MAX reached (QFM)
As in the case of the standard £INC offset procedure, the OFM signal turns ON when the
offset register absolute value reaches the maximum set by parameter (Pr 21 or Pr23). When

this occurs, the offset value is not updated and remains the same.
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11.4.3.5 Signal Specifications

The signal specifications are the same as for the basic function.
The timing relations are presented in Fig. 11.15.

The setting data signals (DAT L, DATA H) are 8-bit parallel signals, so that attention
must be paid to the possible bit-to-bit skew (variation). The strobe signal must be input only
after the data signals have stabilized. The SET RDY = OFF condition must be verified before
the strobe signal is turned OFF. Motionpack-34 requires approximately 35 msec to read each

signal.

SET INT
(PC-MP)

|

SET RDY
(MP—PC)

1
—

1

1
SEL (X\: ; /I/O"O’ o /X
{PC—MP) \ /i E/E l
DATA X/ i \:[zfsﬁ]X (8.8 X (5:8.) X (8:5) X
(D.5W-MP) ‘J"R‘H :
STROBE I/ \l I I | |
{(PC—MP}

t. & 3bms (MP reading delay time)
t: 5 100ms (Settling time}
t; = 20ms (PC reading delay fime)

External Offset Time = 760ms

Fig. 11.15 Signal Timing Diagram

11.4.3.6 Executing External Offset

The external offset function can be executed only when Motionpack-34 satisfies the condition
stated below. If the condition is not satisfied, the function is executed when the condition is
satisfied. The SET RDY signal is not output until that time.

Condition : The mode is AUTO and move command pulse is not being output (i.e, motor

is stopped).
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11.4.3.7 Interruption of External Offset

{1) Interruption during offset operation

If the power fails or the external offset interrupt signal (SET INT) turns off while the external
offset operation is in progress, the operation is interrupted. In this case, the offset data being
used are cleared so that the external offset data must be input again from the beginning when

operation is resumed.

2) =MAX offset value reached
The offset operation is not executed when execution of the offset operation will cause the
offset register content to reach or exceed the maximum value set by parameter (Pr21 or Pr23).
Instead, the 2 MAX offset reached signal (OFM} is turned ON and the verify signal (SET
RDY) remains ON.

When the external offset interrupt signal (SET INT) turns OFF, the OFM and SET RDY
signals turn OFF and the error condition is reset (cleared).

(3) Offset data error
When the offset data read by Motionpack-34 does not consist of the codes listed in Par. 11.4.
3.3(5) or a parity error is detected, the SET RDY signal remains ON.

By turning the SET INT signal OFF, the SET RDY signal can be turned OFF and the

error condition reset.

(4) Interruption by the ATST signal
If the ATST signal turns ON during external offset operation, the offset operation is inter-
rupted and programmed operation begins.

When this occurs, the offset data being used is cleared.

11.4.3.8 Program Selection

When the external offset function is in use, a special code selection procedure is used for
program selection. Note that this is different from taht of the extended function “Program
select signal codification” (Prd43 = 40000).

{1) Program selection method

The same program selection method as for the basic function is used (i.e., every 10 blocks).

(2) Program select signal
Program selection is performed by BCD coding of the four signals (PGS0 ~ PGS3) for the 10
digits of the block number and of the two signals (PGS4 and PGS5) for the 100 digits of the

block number.
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(3) Startstop signal
Because the program select signal is now a coded signal, program start occurs only when the

auto start (ATST) signal begins to rise.
The auto stop (/"ATSTP) signal works in the same way as with the basic function. In
other words, the program stops when the .~ ATSTP signal turns OFF. Normally, this signal

is set to ON.
To restart a program after having been stopped by the .”ATSTP signal, the ,/ATSTP

signal must be turned ON and then tha ATST signal turned OFF and ON again.

11.4.3.9 M Decode Signal

When using the external offset function, the specifications for the M decode signals will

change as described below.

(1} When Prd3 = % % % % 00
Because the least significant 2 digits of Pr43 are 00, the M decode signals are basically the

same as when using the basic function.
Note, however, that only five M decode signals (M51 ~ M55) can be used because one M
decode signal is used by the external offset function. The same relationship to the M FIN

signal exists as when using the basic function.
(2) When Prd3 = * % % % XY (XY = 01 ~ 98)
In this case, the five decode signals (M51 ~ M£55) are output as coded signals, with M55 acting

as the strobe signal. The value of XY is the delay time (unit : 10ms) of the strobe signal.

Table. 11. 5 Coded M Signals

M** 61162 |63 641656667 686970 7L|72173[74]75
M51 1tof(f1jo)y1joejy1jo0j1 70|10 1|01
M2 [o |1 1|00 |1 jO0j0 1] ]0 ) 0]1 1
M3 o jJoto 1 )J1jij1yo0fojofolt1|1]1;1
M54 Joejo ofO0Ojojo0foj1 1111 ]1]1]1
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11.4.4 Compatibility with Extended Functions

Table. 11. 6 Compatibility with Extended Functions

External External Extended | Standard | Number Standard | G67 Specification Extended
Function | Data Offset Zone Zone of M Offzer Prohibit Parameter Function
Setting Function | Signal Signal Signals Functivn | Setting Selection
A/B Signal
EExtenf:led (+ INC)
Function
Specification
Basic Not Not Not Possible X6 FPuossible Possible Not Not
Specification Possible Possible Possible (%2) required recquired
External Data Possible Not Not Possible X5 Possible Possible Pr47
Setting Possible Possible {x2) =20
{No CHECKSUM)
=30
(CHECKSUM)
Extended Zone | A | Not Not Possibte Nog %G Not Possible Pr43
Signat |5 | Possible Possible {x4) Possible %4 Possible =100000
External Not Possible Not Possible X3 Not Not Pri7 Short
Offset Possible Possible (%2 Possible Possible =40 aCross
Function {No CHECKSUM) | CN5 Pin 18
=30 and 0, V.
{CHECKSUM)
[ External Dala] Possible Not Possible Not x5 Not Possible Pr43
Setting Possible (x$) Possible Possible =100000
+ Pra7
[ Extended Zone] =320
Signal =30
[ External Offset) | Not Possible | Possible | Not x5 Not Not Pr43
+ Possible (x4) Possible Pessible Possible = 109000
{ Extended Zone] Pra7
Signal =40
=30
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11.45 Example

Assume that feeding occurs as illustrated in Fig. 11. 6 Fast feed is executed up to X = 40.000
mm and then cutting feed is executed to X = 45.000 mm. Then, the leading edge is advanced
by (.300 mm.

Up to X = 40.000 mm, the T( coordinate system is used as shown in the Sample Program
below. Then, the coordinate system is switched to T8 for cutting feed operation. If there is
no coordinate shift on the T8 coordinate system, T8 and T0 coordinate systems will he
matched as in Fig. 11.6. Here, shift S = —0.300 mm is set by external data. This causes the
T8 coordinate system to shift by the specified amount.

This enables shifting the leading edge.

“
gpeed  e—-
to
| 2 (R
| .
| —
; I | | —== X Distance
I I I I
| I : |
| | |
! I I I
| |
10 & 45.000, | 45.300
Coordinate ¥ 0.000 140.000 | :
| |
I | I
1 | |
| |
18 45.0001 X
' *9 t
Coordinate 0.000 [ )
T8 i
Cf?ordinate i
after
Shifting 0.000 I 43.000
N Offset Ax=--0.300
{External offset data 5=-10.300)
Sample Program
GO1X40.000F 100001200 *1 External offset operation of §=—0.300mm
G0o4 causes the T8 coordinate system to shift
M51 as shown above, so that the work is fed
G53T8 . by 0.300mm more than on the onginal T8
8814X45-000F500“00 2 coordinate system.
G53TO
M30

Fig. 11. 16
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11.5 EXTENDED ZONE SIGNAL QUTPUT (A)
11.5.1. Introduction

This presents the specifications of the extended zone signal output function (A) which are

available with Motionpack-34.

11.5.2 Functional Overview

Main features of the extended zone signal output function are as follows:

(1) There are four zone signal cutput lines.

(2) Four zones can be set by each signal for a total of 16 zones.

(3) Zones are set in parameters Pri1l ~ Pri48.

(4) Before the extended zcne signal output function can be used, the extended function
specifying signal and parameter setting must be performed. When this function is specified,

the standard extended zone signal output function is disabled.

11.5.3 SETTINGS

The following extended function settings must be made to use this function:
Input line connection : Short across CN5 connector pin 18 and Gy, (V).

Parameter setting : Prd3 = 100000

11.5.4. SPECIFICATIONS
11.5.41 Motionpack-34

The standard specification Motionpack-34 is used.

11.5.4.2 Exiended Zone Signal Output Lines

The following four output lines are used by the extended zone signal function :
« ZPM {zero return completed) — PSW1 (CN1-5)
« ZNP (zero point approached) ——— PSW2 (CNI-19)
» OFR (offset zeero) —— PSW3 (CNI-10)
« INCD ( =INC completed) —— PSW4 (CNI-9)
When the extended zone signal output function is specified, the above listed four signal lines

are used for zone signals PSW ~ PSW4.
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11.5.4.3 Zone Definition Parameter Setting (Pri11 ~ Pri148)

{ +9999999 ~ —9999999 at the Minimum Command Unit)

Each zone signal (PSW1 ~ PSW4) can define up to four zones. Each zone is defined by two

end positions, so that up to 8 parameters can be specified for each zone signal. The zones

defined by each zone signal are associated with the parameters as presented in Table 11.7.

Note that the following parameter value relationship must be observed :
Pri1l < Prl112, Prl113 < Prll4, Pr115 < Pril6, Pri17 < Pril8

If the parameter value relationship is reversed or otherwise violated, the corresponding

zone becomes undefined. (Example: Prlll = Pr112) Therefore, the best procedure is to set

both parameters for each unused zone to zero.

Table. 11. 7 Relationship between Zone and Parameter

Signal Zone No.

Name Z1 Z2 Z3 Z4

P5W 1 Pr 111 Pr 112 Pr113 Pr 114 Pr 115 Pr 116 Pr 117 Pr118
PSW 2 Pr 121 Pr 122 Pr 123 Pr 124 Pr 125 Pr 126 Pr 127 Pr 128
PSW 3 Pri131 Pr 132 Pr 133 Pr 134 Pr 135 Pr 136 Pr 137 Pr 138
PSW 4 Pr 141 Pr 142 Pr 143 Pr 144 Pr 145 Pr 146 Pr 147 Pr 148

For example, the zones defined by PSW1 have the following relationships to the parameters

and output signals :

Z1

z2

off

on

Z3

off

on

off

Z4

on
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11.5.4.4 Zone Signals

When the current position is inside a zone that has been set by parameters, the corresponding
PSW signal is set to the ON state.

There are four PSW signals (PSW1 ~ PSW4), and each PSW signal can define four zones
(Z1 ~ Z4) using eight parameters. The zones defined by different PSW signals may overlap.

The zones, parameters and output signal states have the relationships described in Par. 11.
5.4.3

The PSW signal become effective when the power is turned ON, transmission of the initial
data for absolute position is completed and the controller becomes ready (RDY). After that,
the PSW signals are output according to the current position regardless of whether or not a
program is executed.

(The PSW signals will fluctuate until the RDY condition is established, so that they should
be disregarded.)

Presence of the PSW signals when a program is not being executed allows checking the

interference limit switches before starting a program.

11.5.5 Compatibility with Other Functions

When the extended zone signal output function is specified, the following functions will be

disabled :

(1) +INC function of the T8 and T9 coordinates (the external offset function (an extended

function) becomes usable, however).
(2) The basic zone signal output function

The extended zone signal output function is compatible with all other functions so that they

may be specified concurrently. See Table 11.8.
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Table. 1. 8 Compatibility with Other Functions

External | External | Extended | Standard | Number Standard | G67 Specification Extended
Functinn § Data Offset Zone Zone of M Offset Prohibit Parameter Function
Setting Function | Signal Signal Stanals Function | Setting Selection
A/B Signal
Extended
Function (ZINC)
Specification
Basic Not Not Not Possible X6 Possible Pussible Not Not
Specification Possible Possible Possible 1%2) required required
External Data Possible Not Not Possible x5 Possible Possihle Pr47
Setting Fossible Possible {%2) =20
{Nu CHECKSUM)
=30
(CHECKSUM)
Exstended Zone [A | Not Not Possible Not X6 Nat Possible
Signal B | Possible Possible (x4) Possihle %4 Possible
External Not Possible Nt Prizsible 5 Nt Not Prid7 Short
Offset Possible Possible 1X2) Possible Possible =40 across
Function (No CHECKSUM} | CN5 Pin 18
=30 and {,, V.
(CHECKSUM)
[ External Data] Pogsible Not Possible Not x5 Not Pussible Pr43
Setting Paossible Possihle Possible = 100000
+ Prd7
[ Extended ZGHQ} =20
Signal =30
[External Offser)| Not Possible PPossible Nt x3 Not Not Prd3
+ Possible () Possible Possible Possihle =100000
[ Extended Zone Prd7
Signal } =4
=50

11.5.6 Applicable Programmer

A higher version programmer is required because the number of parameters used increases.
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1.6 EXTENDED ZONE SIGNAL OQUTPUT (B)
11.61 Introduction

This presents the specifications of the extended zone signal output (B) function which are

available with Motionpack-34.

11.6.2 Functional Overview
Main features of the extended zone signal output {B) function are as follows:

(1) There are four zone signal output lines.

(2) Four zones can be set by each signal for a total of 16 zones.

(3) Zones are set in parameters Pri1i ~ Pri48.

{4) Before the extended zone signal output function can be used, the extended function
specifying signal and parameter setting must be performed. When this function is specified,
the standard extended zone signal output function and extended zone signal output (A)
function are disabled.

11.6.3 Settings

The following extended function settings must be made to use this function:
Input line connection : Short across CN5 connector pin 18 and 0., (V).

Parameter setting : Prd43 = 200000

11.6.4 Specifications
11.6.41 Motionpack-34

The standard specification Motionpack-34 is used.
11.6.4.2 Extended Zone Signal Output Lines

The following four output lines are used by the extended zone signal function :
« ZPM (zero return completed) — PSWI1 (CN1-5)
« ZNP {zero point approached) — PSW2 (CN1-19)
« Mb4 — PSW3 (CN1-16)
+ M55 — PSW4 (CN1-17)
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When the extended zone signal output function is specified, the above listed four signal lines
are used for zone signals PSW1 ~ PSW4,

11.6.4.3 Zone Definition Parameter Setting (Pri11 ~ Pr148)

( +9999999 ~ —9999999 at the Minimum Command Unit)
Each zone signsl (PSW1 ~ PSW4) can define up to four zones. Each zone is defined by two
end positions, so that up to 8 parameters can be specified for each zone signal. The zones
defined by each zone signal are associated with the parameters as presented in Table 1

Note that the following parameter value relationship must be observed:

Pri11 < Pr112, Pr113 < Pril4, Pr115 < Pri16, Pr117 < Prll18

If the parameter value relationship is reversed or otherwise

violated, the corresponding zone becomes undefined. (Example: Pr1ll1 = Prl112) Therefore,

the best procedure is to set both parameters for each unused zone to zero.

Table. 1. 9 Relationship between Zone and Parameter

Signal Zone No.

Name Z1 Z2 Z3 Z4

PSW 1 Pr 111 Pr 112 Pr113 Pr 114 Pr 115 Pr 116 Pr 117 Pr118
PSW 2 Pr 121 Pr 122 Pr 123 Pr 124 Pr 125 Pr 126 Pr 127 Pr 128
PSW 3 Pr 131 Pr 132 Pr 133 Pr 134 Pr 135 Pr 136 Pr 137 Pr 138
PSW 4 Pr 141 Pr 142 Pr 143 Pr 144 Pr 145 Pr 146 Pr 147 Pr 148

For example, the zones defined by PSW1 have the following relationships to the parameters
and output signals :

Fal z2 Z3 Z4

off on oft on off on off on off

PSW1
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11.6.4.4 Zone Signals

When the current position is inside a zone that has been set by parameters, the corresponding
PSW signal is set to the ON state. There are four PSW signals (PSW1 ~ PSW4), and each
PSW signal can define four zones (Z1 ~ Z4) using eight parameters. The zones defined by
different PSW signals may overlap. The zones, parameters and output signal states have the
relationships described in Par. 11.6.4.3.

The PSW signal become effective when the power is turned ON, transmission of the initial
data for absolute position is completed and the controller becomes ready (RDY). After that,
the PSW signals are output according to the current position regardless of whether or not a
program is executed. The PSW signals will fluctuate until the RDY condition is established,
so that they should be disregarded.

Presence of the PSW signals when a program is not being executed allows checking the
interference limit switches before starting a program.

When the set~up procedure of absolute encoder is executed, PSWs are turned off after
Prd0 is set to 1.  And PSWs become available when the setup procedure is completed and
pr80 is 0

11.6.5 Compatibility with Other Functions

When the extened zone signa) output {B) function is specified, the following functions will be
desabled :

(1) M54, M55 output signal

(2) The basic zone signal output function

{3} The extended zone signal output (A} function

(4) M56 output signal is available. But in the case that both EXTERNAL OFFSET FUNC -
TION and EXTERNAL DATA SETTING FUNCTION are specified, M56 will be disabled.

11.6.6 Applicable Programmer

A higher version programmer-is required because the number of parameters used increases.
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12. APPENDIX

( )
This section describes the foflowing items appendix.
(1) Selecting Servomotor
(2) Motionpack Display List
(including error code details)
(3} 1/0 Signal Channel
{4) Parameter List
(5) Servomotor Maintenance
(6) Servomotor Defective Diagnosis
(7) Motionpack Version Upgrade
(8) Motionpack-34 Parameter Sheet
(9) Motionpack-34 Program Sheet
X Make copies of (8) and (9) sheet for use )

AC Servomotor

TYPE USAMED-20MS2

Servopack

3861
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12. APPENDIX

121 SELECTING SERVOMOTOR

The selection process for servomotors for use with conventional leadscrew feed units are
described below.

(1) Mechanical system

FEED SLIDE WEIGHT W kg

RAPID TRAVERSE SPEED V m/MIN i
—

SLIDE FRICTION F
REDUCER i/R / COEFFICIENT /u

o MACHINING THRUST F kg

I

= =
SERVOMOTOR[ = =
FEED LEADSCREW
PITCH P my/rev
=]
G |: DIA Dm
LENGTH L m

Fig. 12. 1 Servomotor Mechanical System

(2) Determining Servomtor Operational Speed Leadscrew r.”/min: Ng
Nz =%(r/ min)

DC servomtor service rpm: N
N = Nz X R (r. min)

Ny : Servomotor rated speed

{3} Evaluation of load torque

Load torque : T,

_uW—+F 1
To=T s X P Xy, tem)

Tw : Servomotor rated torque
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(4) Evaluation of load inertia

The inertia of the feed system weight, the lead screw inertia, and the reducer inertia are
calculated indivdually.

* Inertia of feed system weight:

GDL = W x (%)2 (kgm?)

* Leadscrew inertia : GDE

GD3 z%x p X 10° X L x D* (kg-m?)

p = Specific weight { = 7.87 for steel)
» Reducer inertia : GD2

-

I GDi: =4X p X 10° X L, X D;* [kg'm?)
41

sl Ok =g X e X100 X Ly X Dy (kgem?)

¢

Therefore, load inertia at motor shaft GD? is as follows,

2 2
GDg + GRD;; + GDE, + G2,

GD} =

GD: < 5GDj

(kg+m?)

(5} Tentative selection of servomotor
From the conditions
N < Num, TL < Ty, GD? < 2 to 3GD§

a suitable mator is selected tentatively out of the servomotor series.

(6) Setting acceleration.”deceleration time

Determine the acceleration parameter (Pr4l) for Motionpack-34 controller as follows.

Start time for speed loop : t,
(GD§ + GD}) X N

~ 375 X (%‘;ﬂx Tw = Tu)

ty X 1.3 (sec)

where
Ir: Servopack max. output current [A)
Iy : Servomtor rated current [A)
Set Pr4l to satisfy Pr41 > t,.
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121 SELECTING SERVOMOTOR (Cont'd)

{7) Determining speed diagram
The response to pulse distribution is as shown in Fig. 12.2, and varies with the servomotor and

the maximum speed.

ks PULSE DISTRIBUTION

/ SERVOMQTOR SPEED

ta ta s
sec
la=ACCELERATION TIME

ts=POSITION LOOP SET TIME  IN-POSITION

v 100 kpps 1y =0.2sec
AC Servomotor

— - -1
M Series Kp = d0sec

v>>100 kpps tg = 0.3sec

Pulse speed here is a muluphed value. Satisfy
Motionpack-34 pulse input Specificauions (150kpps or
less at | muluplier conversion)
Fig. 12. 2 Servomotor Speed and Pulses
(8) Torque check
Calculate the effective torque in one cycle, and check that it is within the rated torque of the

DC servomotor.

m/ MIN PULSE DISTRIBUTION
v
AC SERVOMOTOR
SPEED
SPEED - - T
t, 1, —e— 58C
kg - m
T permmey —
TLA|mmee
TOROUE
TBY oo L
kg - m
« Acceleration torque: T
1.o{GDi ¢ GDOXN (oo
W=
3THx 1.

» Effective torque: Trms

Trms :/(T,\+Tl_)2x L+ Tit +(Ta -T)x ¢,
titt

1 Applicable where Trms < Tw *

Fig. 12. 3 Servomotor Speed and Torque
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12.2 Motionpack-34 DISPLAY LIST

12.2.1 Motionpack Controller StatusDisplay 5+

1. EDIT MODE

2. AUTO MODE
3. JOG MODE L N
1. STER MODE

N g

12.2.2 Motionpack Controller Hold Status Ho Display

I. Command in execution SRR

2. Waiting for M-FIN o e

3. Waiting G04 time up LM

4. G04 in position A InF

2. GU1-27 waiting for positioning finish Fog Crk-

6. Waiting for auto mode

7. Waiting for operation start san Hoko

8. Feed hold mas RERE
FEd  Rald
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Controller Error
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12.2.4 Condition Alarm Code Display

The condition and cause Motionpack -34 malfunctions can be checked by program alarm code

display (& display). Table 12.2 shows the alarm code descriptions.

Table 12. 2 Error Code List

Error Code

Error Condition

Remedial measure

Py Er- Fault conditions detected by the self-diag-
nostic function of the CM. If no strong
noise source is in the vicinity, and the 100 | Replace the CM.
VAC power supply is in order, the cause
must he in the CM itself.
£ SkoF (@ This code is displayed when OT, LS is | (No MP alarm is cutput.)
tripping in both + and — directions, or | () Check OT.LS
the common wire for the OT, LS is
broken.
(@ When the servo drive power supply is | & Check the serve drive power voltage
turned off, the DB operates in both + {200V )
and — directions.
® No MP ready (RDY) signal is output. | @ Check the CM.
For O.F +OT,LS (overtravel limit switch in  + | © Check the machine position.
direction) has tripped. @ Check the OT.LS signals.
rul ot The-OT, LS (minus direction overtravel | (D Check the machine position,
limit switch) has tripped, ® Check the OT. L5 signals.
SE:’UD Serve error diplay. Servo alarm signal! is | Check the error display of Servopack and
turned off. take remediary measures.
fooLE- Check if the val { AD (at JOG) or CO
I uue s +d; . - CCK 1 € vaiues o a or
direction stored stroke limit over (except for JOG) exceed or equal Pr 61.
2-008r Check if the val f A0 {at JOG) or CO
Pl S R Yol Y . _ eck if the values o at | or
direction stored stroke limit over {except for JOG) exceed or equal Pr 60.
B ot PG hattery voltage has reduced. Replace PG battery with in a meonth.
B=5 = Following were found at absolute position
data transmission when power was turned | (O Check Servopack, encoder and wiring to
omn: if SEN signal is being fed.
(O Data were not sent in tirme. @ (a)When Pr70=""57:0003 is set.check for the
(@ Absolute position data have excceded cause of exceeding position. If there is no
Pr78 (encoder allowahle error). problem,turn on/off the power supply after
® PG Signal line has been broken from O oS
S E K Mot " (bWhen Pr=70:5710: 14is set,check for the
ervopac to Motionpack. cause of exceeding position. If there is no
@ Rewrite the contents of Pr71. In this case, problem, perform the following procedure
turn the power supply on/off twice. after error reset.
Lset Pr78 to 0, then turn off/on the power
supply.
2.Reset Pr78 to original value, then turn the
power supply off/on again.
@ Check PG signal line breaking.
P,"_-, }_,,-,E Motionpack PG signal input line is broken. | Check PG signal cable, convector, PG [./0 circuit

This can be invalid by setting Pr70.

breaking between Servopack and Motionpack.
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12.2.4 Condition Alarm Code Display (Cont'd)

Table 12. 2 Error Code List (Cont’d)

Error Code Error Condition Remedial measure
Err ASEL Program selection error Select PGSLO0 to PGSL30  35ms before
(D) More than 2 program start signals of autematic start.
PGSO to PGSY9 have been input.
(% When 1’GS0O to PGSY are turned on, no
signal or more than 2 are input.
@ Before M30 is executed and start signal
(STL) are turncd off, PGS0 te PGSY or
PGSLO0 to PGSL30 have been switched.
5] g -
Froocrre Program error, A block with destroyed pro-
gram has been designated. Check the program.
PR- Er-r Parameters with Check the parameters. After correcting the

Parameter error.
destroved data are present.

parameter. be surc turn  off  the
supply and then turn it on.

power

r'r'er.r_',, Ef-l-

Excessive serve delay. The servo delay
( #2 ) in acceleraiton or deceleration
exceeded the servo error permissible limit.

(a) The load inertia is too large relative to
the motor torque. Change Pr40 and Pr
41 to reduce acceleration.

(b) The servo error permissible limit (Prd4)
is too small. Normally set Prd0 at 1.5
-2 times the tracking error (Pra2).
However, this setting is a good standard
below the rated motor speed, and if the
maximum feedrate up to 1.4 times the
motor rated speed is used,
Prdad=Pr42= (1.5 % to 2) X l.4.
When only positioning is intended, and
slight overshooting is permissible, the
setting must be 2 to 4 times the Pr42 value.
The maximum limit for Prd4 is 30,000.
Acceleration cannot be obtained sufficietly
due to current restriction.
Check the ratio parameter of CM.
The max, current is required 1o be
approx. 130% of averaje acceleration
current.

2]

In-position error

(I} When G04® command is executed, servo

error ( =3 ) remains larger than

Pr5l
Prdb x Prao
seconds, and the in-position does not oc
cur.

@ DA drift automatic correction over-
correction. In this case, when the alarm
is reset, the slide suddenly jerks after
the lapse of 2 seconds, and again the
aiarm state occurs. Since an alarm
ocetrs when the correction valve { &0 )
exceeds 512, adjust near 0 when zeroing
the servopack.

setting after the lapse of 2

i .

{a) The load is too heavy compared with the
current limit.
If the operation is OK when the Servo-
pack current limit commands 13, 14
are disconnected, raise the current
limit to the maximum level. Check
the current limit parameter {Pr53) and
the feed program current limit value.
Check the in-position range (Prd5).
Machine adjustment
Let the slide stop from low feedrates
in the forward travel and reverse travel,
and reduce the frictional resistance
in the machine slide until the stopping
current becomes within 20 % of the
rated value.
Do not execute G04 during a current
limit dwell.
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Table 12, 2 Error Code List (Cont'd)

Error Code Error condition Remedial measure
inPo E-r- {h) Zero the Servopack.
(cont'd) * Turn the knob so that the post-alarm

error { o ) approaches 0. {(Unless
the alarm is reset, the deviation does
not change.)

+ Check the +12V and -12V power supply
voltage from the Servopack at the ex
ternal
terminal.

3%.)

+ When the voltage difference from the
Servopack + 12V and -12V is between
3 and 8%, adjustment is possible
with the DA zeroing VR in the CM.
When the left cover of the CM is
removed, the DA zeroing VR (IVR)
becomes accessible.

{difference must be within

Skip signal fault.

Check EPS5, EPS6 and EPS7 signals.

Current saturation. A current signal from the
Servopack is turned on.

Check the Servopack.
{No MP alarm occurs.)

External positioning error.
External positioning error signal (EPAL) is output

Check the signals related to external
positioning. {No MP alarm occurs.)

RAE afon Battery voltage has dropped. Replace the battery within one month.
FS doun Instantaneous powsr fzilure
The power is turned off and then on under
the following condition. Check the power supply.
{al] While the STL signal is being output. Check the program if the power supply has
(b) During slide movement in the JOG or been OFF before M30.
STEP mode.
(c) During return home motion.
Erm 527 The following errors have been found at
G27 execution:
D Home position pulse coordinate value
deflects more than Pr 77
@& Home position pulse could not be read-
in within the range of coordinate =Pr4 6.
L T ission data failure. Transmission fail In parameter display or program display,
b:nzg}lss&%: f]da P?Vlu tDat;a fi'or]rfsg;/[ .21 I"::j re-write parameter or program, if C Err error
v L) 4 ' ! oceurs at the specified parameter No. or
correct. block. (The data may be broken.)
PG hattery voltage has reduced.
REL uF See Par.11.2.
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12.2.5 Indicator Lamp

(13 Motionpack programmer
The Motionpack programmer can display various states as selected by the mode select keys.
In addition to error states, also operation modes, feedhold state, output signal states, and error
counter contents are displayed, which can be utilized in troubleshooting. In addition to these
universal display data, the NORMAL (green) and FAULT (red} indicator Jamps are also used.
NORMAL indicator lights when no fault is found in the programmer. When it is off, check the
power supply and the fuses.

FAULT indicator lights when the Motionpack programmer cannot exchange signals with

the Motionpack controlier. Check the Motionpack connection cable, and the connector.

{2) Motionpack controller
The Motionpack-34 controller is provided with four indicator lamps ; {green),

(green), (red) and| BATAL |(red). For checking detailed state, checking with

PM is required.

lights when the internal power supply is energized. When it is off, check the 100
VAC power supply. With this indicator, the 1O 24V and analog command 12V power
supplies cannot be checked.

lights when no fault is present in the Motionpack-34 controller. If it is off, the
Motionpack-34 controller is faulty.

lights when faulta are discovered in the Motionpack-34 system. In this case, and

MP alarm signal is also output. Check the fault by the programmer, and repair. {This is not
controller error.)

lights when the battery, for supplying power to the program and parame-
ter memories during power failure, runs down. (It lights only while the 100 VAC power is
on.} When it lights, replace the battery within a month. There is no problem if the hattery

is replaced more than 3 minutes after the power supply is turned off.
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12.3 INPUT,/OUTPUT SIGNAL CHANNEL LIST
Table 12. 3 Input Signal List
Digit Position
(Column}
Pro- 107 10° 10° 10" i0° 10° 10! 10°
grammer
Display c
JMF JLF OVR SBK STEP JOG PLAY EDIT
”’-" 0 Jog Middle Jog Low Override Single
N Block
Auta stop PGCL ERS ATST SBST ZRN ~15 +JS
f 1 /ATSTP Program Fault Auto Single Block Home -Direction | +Direction
t Clear Reset Start Start Return JOG & Step | JOG & Step
PGS7 PGS6 PG5S PGS4 PGS3 PGS2 PGS1 PG50
”_j 2 Pregram
Start
-INC8 +INC8 PGSL30 PGSL20 PGSLIO PG3L0O0 PGS9 PGS58
,_-f 3 Program
Select
iy OTR OTF CLD SAL NODB STROBE SINCH +INCS
[ L} -Cvertravel |+ Overtravell Current Servo
(R} (F) Limit on Alarm
DaTa IPIBT MFIN G34F OFSL EPST EPSb EPSS5
rS 5 SET INT External
Skip 5
LSB LSA EXP2 PB PA PC PG
“i:' 6 LS External Phase B Phase A Home Battery
Near Positioning FPulse Pulse Position Reduction
Home LS Puise PG BATAL
Table 12. 4 Qutput Signal List
Digit Pasiiton
(Column} B s M
Pro- 107 10° 10° 104 10° 10 10° 10
grammer
Display Channel
OFM OFR INCD EPAL G334 STL ZPM ALMI
Cfiset Offset 0 Inclemental External External In- Home NC
;jﬂ 0 Max. End Positioning| Positioning| Operation Rc.turn Alarm
Alarm End End
ZNP M5e M55 M54 M53 M52 M51 M 30
t
1
= Near Home
RDY RDY ALM?2
DE 2 MP Ready (DB) Battery
(PC) Alarm
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124 PARAMETER LIST

Table 12. 5 Parameter List

Para&n:ter Name Rang Unit
1 JOG low speed
2 JOG medium speed 0 to U000 Speed unit
3 JOG high speed
4 STEP speed 0 to 80000 Speed unit
5 STEP feed distance short
6 STEP feed distance medium 0 to 999599 Min. reference unit
7 STEP iced distance long
) JOG (low)/STEP (short) terque limit 0 to 200 %
9 Not used -— —
10 Creep speed 0 to 60000 Speed unit
11 to 19 Not used —_— —
20 Single correction for coordinate system 8 1o 255
21 Max. correction for coordinate system 9 0 to §999999 Min. reference unit
22 Single correction for coordinate system 9 0 to 235
23 Max. correction for coardinate system 9 0 to 9999942
24 6 29 INot used —_ —
30 Range 1 definition —9999999 to +999989Y | Min. reference unit
)| Range | definition - 9999953 10 +9549999 | Min. reference unit *’»
32 Range 2 definition —999999% to +9939999 | Min. reference unit
33 Range 2 definition —4999999 to -+9999899 | Min. reference unit
34 Range 3 definition —3999999 to +99999%9 | Min. reference unit
35 Range 3 definition — 0999994 tn --9939999 | Min. relerence unit
36 1o 39 Nt used -— _—
40 Max. speed 1 to 60000 Speed unit a
41 Acceleration time 50 to 60000 ms
42 Pusition loop gain 200 to 30000 Number of pulses
43 Extended function designation - —
44 Serva error deviation 60000 NMax. Number of digits
15 In-position range 1 to 255 Number of pulses
16 G27 allowable deviation 0 to 999999 Number of pulses
47 Extended function designation —_— —_—
48 to 49 Not used — —
50 Pulge ratio M 34999959 Max. Number of pulses
51 Pulse ratio D 3999999 Max, Min. reference unit
52 Decimal peint position J1wob Number of pulses
53 Thrust ratio 10 to 250 %
54 Axis No. designation 0to9 —
55 Not used - —
56 Accel/decel time 60 to 1000 ms
57 S-curve accel/decel time 30 to 500 ms
58 to 5% Not used — —
60 —Diirection stored stroke limit ~5999999 (o +9999959 | Min. reference unit
61 +Direction stored stroke limit ~8599999 to +999999% | Min. reference unit
62 to 6% Not used — —
70 Keferance point coordinate system e _—
71 TO coordinate offset — 0959999 to +9999998 | Number of pulses
72 Waiting position —009944999 1o +999999% | Min. reference unit
73 Rapid return speed 0 to 60000 Speed unit
74 Home position setting speed 0 to A0V Speed unit
75 Push torque 1to 200 %
76 Number of encoder pulses Pulse/rev
77 Allowable deviation 1 to 255 Number of pulses
78 Encoder allowable deviation 0 to-+9958999% Min. reference unit
75 Pushing time 0 to 3000 10 ms
80 Home position setup command 0.1 —_
81 Reference Point coordinate — 9969999 to +9999999 | Min. reference unit
82 ABS-PG alarm reset command 0,1 —
83 10 96 Not used — -
97 Baud rate 110, 300, 1200, 2400 hps
98 to 110 | Not used — —
111 to 148 | Extended Zone setting —1999999% 1o 49989999 | Min reference unit
149 10 200 | Not used —_ —_—
201 to 296 | External setting data P | p—

* | : The name and contents in absolute value method differ from those of incremental method.
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Function

Related Alarm Code and Countermeasure

Setting speed at JOG operation

{1} Not function by JOG )
(2) JOG speed does not change — Check setting parameter.
(3) Runaway by JOG

Setting speed at STEP operation

Defective speed or not move at STEP — Check setting parameter

Setting moving distance at STEP

STEP is disabled — Check setting parameter.

Torfui linut for JOG (low) and STEP (short)

Setting creep speed when override signal is ON, the
speed reference will not exceed the value. Used at
test run and program check.

Setting correction and its max.
value of coordinates by +INC8
( +INC3S), —INC8 { —INC9) signals

Coordinate System 8 or 9 deflects — Check any noise on -+
INC8 ({ + INC9 and —INCS { —INC9).

Note : When the correction is not required. set the
parameter at {.

Range definition Pr 30<Pr 31

Reversed when undefined

Reversed when undefined

Range definition Pr 32<Pr 33

Reversed when undefined

Reversed when undefined

Range definition Pr 34<Pr 35

Reversed when undefined

Reversed when undefined

With P41, specifies the time to reach the speed specified by Pr 40
and determines acceleration speed or deceleration speed.

Excessive error alarm
( N o [ -)
[l o X TR

The Number of following error pulses
when moving by rated speed (error counter) Pr=
pps at rated speed/kp

(1) Hunting of machine motion
(2) Overshot motor — Set Pr 42 so that Kp can
adaptable for the machine

Limit vaiue to generate excessive error alarm Pr 44<Pr 42% 7

Excessive error alarm (g £~ S £ ) Setting value is too small.

Aligwable deposit pulse capacity al in-position check by G04 command

In-position error ({mP o = )—>Pr 45 is too small.

No GZ27 check with in the range of I'r48 = 0 tosearch
for hume yosition pylse at G27 command execylion,

G27Err — 1.Pr 46 setting servo system

Setting the relution between position and
number of pulses

Actual meving distance is different that of program.

Determires at which digit of the minimum different unit a
decimal point sheuld be displayed. Position unit of this
decimal point position becomes speed unit per minute.

Speed is different.

Motor output torque becomes torque setting(%)x P53(%) in the program

SETTING torque is different from actual torque.

Axig No. designation for distinction of program tape

To defermine accel / decel curve at S-letter

accel /decel control.

Setting the max movable range on the program

JOG or STEP is disabled. p-Ou Er
p-Ou Er

SET UP

(For details, refer to each related paragraph.)

To reset ABS-PG alarm in full-autematic home
position setup system

Setting transmission distance between terminal unit and PM

Reset since it is turned off at PM power-on.

(For details, refer to each related paragraph.)
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(2) Troubleshooting Guide
WARNING
Remedies in [~ ] should be prac-
ticed after turning off the power.
Table 12. 7 Troubleshooting Guide for AC Srevomotor
Trouble Cause What to do

Motor dees not

start

Voltage below rated

Measure voltage across motor terminals U, V. and W
with a tester and correct to rated value

T et

w7 T

} Loose connection Tighten connection.
£
. Wrong winng Correct,
“‘,;,,“‘-.; R R i T T S L PR T
Overlgad Reduce load or use a larger motor

Mator defective

Measure voltage across motor terminals U, V. and W
with a tester. When correct, replace motor

Unstabie operation

T T T
Wrong wirnng

et e e

Inspect and correct winng across mator terminals U

V., and W, and PG

Motor overheats.

Excessive ambient

Reduce below 40 °C.

femperature
Motor dirty Clean motor surface.
Overload Reduce load or use a larger molor

Unusual noise

Motor loosely mounted

Tighten foundation bolis

Motor misahgned

Realign

Coupling out of balance

Balance couplng.

Noisy bearing

Check aignment. ioading of bearing, iubricaton and
contact Yaskawa represanialive.

Vibration of driven machine

Contact the maghine manufacturer
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12.6 Servopack TROUBLESHOOTING GUIDE

(1} LED Indication (8-segment) for Troubleshooting .

Table 11.8 LED Indication for Troubleshooting

LED | Detection Lighting Condition Probable Cause Corrective Action
Goes on when power 1s supphed « Defective control circuit board « Replace Servopack.
to the contrel circuit (1 PWB)
Goes on when power is supplied « Defective current feedback » Replace Servopack.
to the main circuwit and servo power circuit
is turned on. « Defective main circuit transistor
« MCCB does not trip. modute
Over- Goes on when power is supplied « Defective motor grounding - Replace the motor.
current to the mam circuit and servo power - Defective main circunt transistor + Replace Servopack.
is turneg on module.
« MCCB trips
Goes on when power is supplied 1o « Defective main circuit transistor « Replace Servopack.
the main circunt module
Goes on when the motor starts or « Incomplete (1 PWEB) VRS « Refer to Par. 4,3.3.1 (3).
slows down. adjustment
Goes on when power 15 suppled to | ¢ Defective conlrol circuit board - Replace Servopack.
the control circuit (1 PWB)
Circuit - -
rotector Goes on when power is suppled to « Defective main crrcut thynstor— - Reptace Servopack
pr ) the main cirouit diocde module.
trippe « MCCB trips Wiring check in Servapack:
« Disconnection
= Conduction of connection part
Goes on when power 18 supplied 10 « Defective control circuit board - Replace Servopack
the control cicuit. (1 PWB)
Regener- ;
ative Goes on approximate 05 to 1 second. - Defective regenerative transistor » Replace Servopack.
after power 15 suppled to the man
trouble circuit - -
« Regenerative resistor « Check and reptace the regenerative
disconnection, resistor. (Replace the Servopack }
Goes on when the motor slarts or « Load inertia (GD?) toe large « Check the nertia of the machine
Over- slows down with the value converted 1o the
mctor shatt
voltage
« Defective regenerative circulit * Replace Servopack.
When the reference is input, the « Motor connection error « Correct the motor cannection.
o mator runs fast and @ goes on - Absolute encoder connection error. « Check and correct pulses in phased
ver(; A, B.C, U, Vand W with 2CN.
spee -
P « The reference input voltage tco » Decrease the reference input
large voltage.
Voltage Goes on when power 1s supphied to | « Defective man circut thyristor— + Replace Servopack.
E drop the main circunt dicde module.
Goes on when power is supphed 1o | « Defective control circuit board - Replace Servopack.
the control circuit. (1 PWB}
Goes on during operation « Operation with 105% to 130% or | « Check and correct the load
= Overload « When power to the control circunt more of the rated load {may be overload).
. i turned off and then turned on
again, the operation starts
Goes on during operation « Fan has stoppead. « Check the fan
« When power to the control circunt (SR20, 30, 44, 60)
15 turned off ang then turned on
agan. @ or goes on again « Temperature around the « Decrease the temperature below
When reset later. the operation Servopack exceeds 55°C. 55°C (The heat sink may be
Heat overheated.)
starts.
sink -
overheat The motor rotates, but the torque 15| « Motor circuit error connection, - Correct the connection.

unavallape. When power to the
control circuit 18 turned off and
then turned on agam, the operation
starts. but the forgue s still uhavailable

such as U=V, VW, WU or
single-phase connection.
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Table 12. 8 LED indication for Troubleshooting (Cont'd)

LED | Detection Lighting Condition Probable Cause Corrective Action
E A/D error | Goes on when power 1s supplied « Detective control circuit board « Replace Servopack
to the control circurt. (1PWB)
D CPU error Goes on during operation. s« Faulty internal elements + Resume after reset operation
« Defective internal elements. » Replace Servopack.
Goes on when power is supplied « Defective control crcut board » Replace Servopack.
Open to the control circut {1 PWB).
phase Goes on when power 15 supplied « POOr connection to 3-phase « Check and correct the

to the main circurt power supply connection

Goes on when power 15 supplied » Detfective control crrcunt board » Repilace Servepack

te the control circuit (1 PWB)

Overrun The moter starts momentarily. then | « Motor connection error. « Correcl the motor connection
prevention c 0es an.

K * Absolute encoder connection » Check and correct pulses in

error phases A, B and C with 2CN.

Goes on when power is supplied « Defective control circuit board. * Replace Servopack

to the control circuit 1PWB).

Goes on approximately 1 second « Faulty absolute encoder » Drop the SEN signal’ and then

Absolute after SEN signal 1s input. » Faulty internai elements input the SEN signal agan
control « Faulty absolute encoder. » Reattemput the setup of
: error + Battery nat yet connected absolute encoder.
+ Absolute encoder connection » Correct the absolute encoder
error connection.
« Defective absolute encoder * Replace the motor.

Goes on when power is suppled « Defective control circunt board * Replace Servopack.

to the control circuit. (1PWB)

Goes on frequently during operati » Detective encoder connection * Check and correct pulses in
= Positioning| cperation error phases A, B and C with ZCN.
[

error « Faulty internal PG pulse counter. | « Drop the SEN &gnal.’ and then
nput the SEN signal again.
+ Consider countermeasure for
possible nose interference

* Alarm of absolute control error is reset by dropping SEN signal.

{Reset button

need not be depressed.)

SEN signal input is possible again by turning Motionpack-34 power to OFF then ON.

(2)

Examples of Troubleshooting for Defective Wiring or Parts

Table 12, @ Example of Troubleshcoting for Defective Wiring or Parts

Trouble

Check Items

What to do

MCCB trips immediately after Power

On and Servo On, of motor)

* Main circuit wiring {such as the ground

» Correct the wiring.

The reference is input, but the motor
does not run.

* Voltage across ®, @, and @.

* LED @and cn

» Check the AC power supply circut.

* Trouble LED off

« If LEDs are on, check the cause.

« Speed reference voltage

+ LED on

= Check serve signal cable,
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12.6 Servopack TROUBLESHOOTING GUIDE (Cont'd)

(3)

Examples of Troubleshooting for Incomplete Adjustment

Table 12. 10 Examples of Troubleshooting for Incomplete Adjustment

Trouble

Cause

What to do

Maotor rotates even if the speed refer-
ence voltage is O V.

Incomplete ZERC potentiometer ad)just-
ment

Adjust VR3 (ZERO) correctly

Motor vibrates or vibration frequency is
too high. approx 200 to 300 Hz

{(When vibration trequency equals
commercial frequency.}

Speed loop gamn too high

* Excessively long lead of Servopack
rput circust

= Noise merference due to bundiing of
signal ine and power line

Turn VRB [LOOP) CCW to decrease the
speed locp gain

= Decrease length of lead

+ Separate nput circuit line from power
line or connect input circuit to low
impedance less than several 100
chms

Motor speed overshoot is too large at
starting or stepping.

+ Speed loop gan too high

« Turn CCW to decrease the

speed loop gain

12.7 History of Version Upgrade
12.7.1 Applicable Combination Programmer (CMPF - PM33—1 )
C D D3 F
@
M M M e
p p P &
I Passible I | | =
3 3 3 =
250 INot possible for added function 3 4 3 5
Possible for conventional functlion e QE
3 2
1 E
— @
Unit. Ver Main Revision T
Motionpack-33 (CNPC —CM33Th o FaN O O
Motionpack-34 (CMPC—-CM34 -1} B o 6 o
= - First product
= B () Torgue iimit (Pr8 added for JOG/STEP [eedrate A iy > O
1
£ {1} External data setting function added
~ B 2 External offset function added | N ~ o O
) Extended zone signal output function added
@ Pri added in PROM =
C {1} Incremental encoder system available P Pay e ! O
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12.7.2 Compatibitity with Other Functions

Table. 12.11  Compatibility with Other Functions
Extermal | External | Extended | Standard | Number Standard | 67 Specification Extended
Function | Data Offset Zune Zone of M Offset Prohibit Parameter Funetiom
Setting Funetion | Signal Stgmal Signals Function | Setting Selection
A/R Signal
Extended
Function
Specification
Basic Not Nt Not Possible X6 Possible Passibte Not Nol
Specification Possible Pogsible Possible (%) _] required regured
External Data Possible Kot Not Possible x5 Pussible Pussible I'rd7
Setting Possible Possible (%2 =2
{Xa CHECKSUM
=30
(CHECKSUM)
Extended Zone | A| Not Kot Possible Nut %G Not Possihl: Prii
Sigmal B| Possible Pussible (% 1) Pussible %4 Poasihle = 10Ut
External Not Possihle Not Pussible L) Nt Not Pri7 Short
Offset Possible Possible (x2) Possible Possible =10 across
Function (o CHECKSUAY | CN5 Pin 18
=3 and G, V.
(CHECKSUAD
[E.\'ternal Data | Possible Not Possible Nut X5 Not Pussible Prai
Setling J P'nssible (%4 Possible Pussible = 100000
+ Pra7
Extended Zone =20
[ Signal ] =30
[External Offset] e Possibie Pussihle Not %5 m Nol 1'rd3
+ Pussible (x4 Pocsible Possihle Possible = 100000
[ Extended ZUIIE} Pr47
Signal =40
L J =50
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12.8 Motionpack-34 PARAMETER SHEET

Table 12.12 Parameter Setting

Parameler No. Set Value Setting Range Contents Unit
Pr1 JOG low speed
Pr2 110 6000 JOG medum speed
T Speed umt
Pr3 JOG igh speed
Pr 4 0 tu 60000 JOG, STEP STEP speed
Pr5 group STEP feed distance. short
Pré 0 to +9999944 STEP feed distance, medium Min reference unit
I'r 7 STEP feed distance, long
Pr& 0 to 200 Torgque limit %
Prd Not used
Pr 10 0 10 60000 E Lreep speed Speed umt
Pr 18 to Pr 19 Not used
Singic ¢ tion f
Pr i 0o 255 ‘ll'lg L'u)rre(‘ rom fer Min reference umit
Coordinate system 8.
Max. tiun for
Prat ) to 9999999 . Torrectien Min. reference unit
Offset value Coordinate svstem &
T Singls ehion fo
Pr2z 010255 groap e e. correction fot AMim reference unit
Cocrdinate system 9
Max tion fur
Pr 23 0 10 9999999 ax comection v Mum. reference unit
Coordinate system 4
Pr 24 tu Pr 29 Not used
Pr 3o - 55999449 to + 9999999 Range 1 definition Min, reference unit
Pri3l — 9999999 ry -+ Y990909 Range | definition Min reference unit
Pr 32 — 9454999 to+ 9999939 | Range Range 2 definitnon Min reference umit
Pr 33 — 6009999 1o +49990999 | defimtion Range 2 definition Min reference unit
Pr 34 — 9999999 10+ 9995990 Ranye 3 defuntion Min. relerence umit
Br 35 —9999999 to +49999999 Range 3 defimtinn Min reference unit
Pr 36 to Pr 3% Not used
Prdy 1 o 60000 Max. speed Speed unit
Prdi 30 to 60000 Acceleration time NseC
Pr42 200 tu 30000 G oun Position loop gain No of pulses
Sevuo g
Pr 43 v rot Extended function selection
Pr 44 60000 Max Servo ertor deviation No. of pulses
Pr 45 110235 In-positon range No of pulses
Fr 46 0 1o 9999459 G 27 group (5 27 allowable deviation No of pulses
Prd7 Extended function selection
Pr 18 to Pr 4% Not used
Pr 50 399499 Max Pulse ratio M
Prs1 209999 Max ) Pulse ratin I}
. — it group " — o T
Pr 32 Diod Decinal point position No of digits
Br 53 10 to 200 Thrust ratie %
Pr 54 Owd Coordinate address designatuon
Pr 55 Not used
Pr 56 6{t to 1000 Aceel/decel time ms
- Servo group
Prai 30 to 500 S letrer accel/dece] time ms
Pr 5% 1o Pr 58 Not used
—Directinn stored stroke
Pr 63
Qvertravel it
—G85595Y 1o + GEYH480 ~ - Min reference unit
group +Direction stored struke
Pr 6l .
Timit
Pr 62 to Pr 69 Not used
Pr 70 ‘ Reference pont courdinate syslem
0 f T0 Coordinate No of digits
Br il 0499999 1 + 9999999 fiser of 10 Lou 0 o dgne
Pr 12 Waiting pusttion Min. reference unit
Pri3 0 te 6OOMN Rapid return speed . )
= T — Speed unit
Pr74 Setting 0 to 600N Home position setting speed
Pris Setting 0 10 to 200 ) Push torque %
Heme posttion
Pr 76 rou No of encoder pulses Pulse/rev
P77 110255 groap Allowable deviation No of pulses
Pr 78 — 4949999 1o+ YH99999 Encoder allowable deviation Min. reference unit
Pr 7y 0 tu Ui Pushing time 10 ms
Pr & [ Home positian &teup command
Pr 81 —9990999 o+ 9999999 Reterence point coordinate Min. reference unit
Pr 82 0.1 ABS + PG alarm reset command
Pr 83 to Pr 96 Not used
Pr 47 110, 300, 1200, 2400 Tape device baud rate setting bps
Pr 98 1tc Pr 110 Not used

Prlllto Pr 148

— 9999999 to+- 9999999

Extended zone setting

Min. reference unit

Pr 201 10 Pr 256

External setting data

Depends on pesitior. speed. torque
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12.9 Motionpack-34 PROGRAM SHEET
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