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DESCRIPTIVE
INFORMATION

Motionpack-33 1s an easy-to-stored program controller
designed for feed and positioning control at machine
tool operations. It is combined with DB umit, DC
servomotor, and 1ts controller Servopack as a basic
motion control system.

This manual contains system configuration, func-
tional description of and connections between the
system components, and operation, programming, and
maintenance mmstructions. For detailed operation and

adjustment, refer to Motionpack-33 Setup Manual
(TOE-C788-1 3)

582 255
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1. INTRODUCTION

Yaskawa Motionpack 1s a stored program controi-
ler designed for feed and positioning control at
machine tool operations The part programs
stored 1n the Motionpack executes the operation
in the response to the mnput from the programmer,
or the associated host computer, establishing an
automatic production line

Motionpack-33, in combination with DC servo-
motors and Servopack offers compact, low-cost,
high-rehability features, and 1s an easy 1o main-
tain single axis feed and position control system
with hugh operation flexibility  Motionpack-33 1s
designed for joint use with a high-level computer

Servopack
(PWM Servo Amplifier)
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582 252

PROGRAMMER CONTROLLER

Type CMP¥-PM33 Type CMPC-CM33
Controller Operation Brain Unit to Control
Indication, Single-Ax:s Feeding
Program Input

Indication

or with a programmable controller It has no
data processing functions, no machine sequence
control functions it has large data areas for
feed control and positioning control

With the feed and positiening control made
intelligent, Motionpack-33 1s capable of numerical
control over a wide range of low end actuators In
manufacturing systems to serve as a very useful
tool 1n establishing an automatic but flexible
manufacturing system  In addition, Motionpack-
33 15 a versatile feed and position controller for
machine tools, industrial machines and many other
precision manufacturing functions

581154

- DC SERVOMOTOR

Hi-Cup Motor Senes

Cup Motor Series

Print Motor Series

H (wuh Excellent Commuta—)
tion characteristics

582 188

DB UNIT

Type JESP-DB002
Dynamic Braking,
Torque Limiting
Function

Typical Drive System Using Motionpack-33



2. Motionpack-33 SYSTEM

This chapter describes the Motionpack-33 system
and its component unit

2.1 FEATURES

Motionpack-33 1s an intelligent, single-axis,
feeding/positioning controller which incorporates
a microprocessor and LSIs  Iis basic {unction
15 contrel positioning of ordinary machines
Control of speed and torque 15 combined with
positioning control

Motionpack-33 has the following advantages
for more flexible application than with ordinary,
single-axis, NC machines

(1) Torque control function

All motion commands can control torque devices
This function enables the following (when the
Servopack and the CPCR-MR series are used)

(a) If a tool has broken, the machine 15 pro-
tected 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 sumplified
drive system

(¢) Programmable "soft’ positioning and " soft’
grasping which are capabilities required for
robots assembly are possible

{d) Acceleration 1s controlled 1n proportional to
torque so that the machine and workpiece are
protected from shock caused by acceleration and
deceleration It 15 possible to get a signal in-
dicating excessive reaction (current hmited) if
the CPCR-MR[,[,CT series 1s used with Servo-
pack. That signal permits to detect failure of
the drive system

(2)

Selectable positioning command-unit

Since the umit of positiorung command must cor-
respond to detecting pulses, (e g 1 mm command
output 1 puise), 1n ordinary NC systems, there
are limitations to the feeder and speed reducer
mechanisms by position detecting pulses

In Motionpack-33, the umt of positioning
command and the unit of detecting position can
be changed by parameters and limitations to the
feeder and speed reducer mechanisms are re-
duced

It 1s possible to organize a system with a
machine tool having an accuracy of 0 001 mm or
a feeder unit of l-mm accuracy

(3} Varying methods of returning to home
position

To return the machine to home position, 1t 1s
possible to select methods of returning to home
position by parameter from common methoc of
using home position pulses of a position sensor,
a method using a fixed position sensor, or per-
mitting the machine to stop at the end of the
stroke by reducing torgque  This enables swt-
ing the system to varying positioning devices

{4) Selectable coordinate systems

It 15 possible to either designate coordinates or
to select a coordinate system separalely This

facihitates repetitive operations for a fixed array
and combinations of fixed cycle programs

(5) 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 externa:
signals

A skip signal externally input can stop position-
ing operation and transfer to the next block

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

(7) Trouble-free programming with individual
function keys and guiding LEDs

The special Programmer (CMPF PM33C/D) permits
programming through a language-based kevboard
Programming 15 made even ea<ter with function
keys and gudance with LEDs

(8) Separation between the sequence control
area and the motion control area for use a» FMS
control elements

The sequence control section has been removed

from the motion control section to preovide more
flexsbility 1n the orgamzation of control tools for
FMS



2.2 Motionpack-33 SYSTEM CONFIGURATION

Fig 2 1 shows Motionpack-33 drive system for one-axis feeder and poéﬂmmng servomotors

CONTROL PANEL

are QRERATORYS. oo ol o e e T SPINOLE FEEDER
—— MOTOR  UNIT WORKPIECE
f o 0 0 3
i e Motronpack .
; QD @06 CONTRE[{.LER ervapa:k , %I _|
o %] SPEED- |
s - TORQUE . FEEDEA
L 5 COMMAND : DC MOTOR
:4: _________ 5 D“?‘r—}—r—r*r T > v
OPERATION | Y o= A
S b = frglPG
. | SEQUENCE | : - g = =
T 2o | H E 8 8
| 55 581 151 i LEADSCREW
M -0 o1
B 5o | POSITION FREED 4
o T a FEEDBACK l&\BACK i
;:? Memocon SCR84 I
B EELLYL RO T o0 e, ey N e N |
I
w ::u:uuuu
s
ossBR
“¥oolen
MANUAL whios KEE
PULSE GENERATOR 582 254
{OPTIONAL) Mohonpack-33
TYPE-MGZ 108 PROGRAMMER
Fig 2 1 Maotionpack-33 System Configuration
BbC SERVOMOTORS Mechanical Driver for Feeding and Positioning

The renowned YASKAWA DC servomotor series
offers motors of cptimum performance for a
wide range of specified applications H:i~Cup

motor series, Cup motor series, Print motor
series, and Minertia motor J series, Min: series,

282 28 RM series, and AC Servomotors

The modular servemotors incorporating an
optical tachometer for position detection, and
a tachometer generator for speed detcction,
Servopack are available 1n compact units

DC Servomotor Speed Control Amplifier

Wide speed control range by the PWM control

mode
Fig 23
Stable feed control and accurate positioning at
speed commands from Motionpack-33 controller
581 154
Contrels armature current of the DC servo-
motor thru mnput torque commands from
Motionpack-33 CONTROLLER Metionpack-33 controller
The "Bramn” of the Motion Control System
Up to 400 blocks of feeding and positioning
commands can be stored
582 190

Operated by control signals {from programmable
coniroller, etc




2.2 Motionpack-33 SYSTEM CONFIGURATION (Cont'd)

Motionpack-33 PROGRAMMER Editing Operation Programs and Displaying System
States

Easy program editing process by the LED gude
system

Unused during DC servomotor operation

Convenience in maintenance with the display of
Motionpack-33 system states

582 252

Memocon-SC R84 Sequence Control of Machine and Operatior

Easy system design and maintenance
Fig 2 6

584182

2.3 BLOCK DIAGRAMS OF Motionpack-33 DRIVE SYSTEMS

Fig 2 7 to Fig 2 12 show the Motionpack-33 the machine axis, drive motors requre braking
drive systems for types of DC servomotors The function For combination with AC servomotor,
vertical axis of a driven machine wiil drop when refer to para 11

power 15 off or servo clamp 1s released To hold

2.3 1 Hi-Cup MOTORS, Cup MOTORS, AND Minertia MOTORS J SERIES
(1) Large-capacity (Servopack Type CPCR-MO08C or above)

*

- -] Hi-Cup Motors
CQPERATOR'S | | PROGRAMMA.- “ ‘33 l Cup Motors
PANEL I} BLE =] Metonpac be Servopack Minerha Motors

CONTROLLER | CONTROLLER |1 UNIT ¢ CPCR- ] Series
| | « MR C
- I

RELAY GIRCUIT ' |
_F il e
! | |
f i TAPE :_ Mohonpack-33 |
I i
§ 1

DEVICE PROGRMMER 1 L _
_______ ] ' [}
FEEDBACK
PG UNIT

) POWER SUPPLY - ———— - N TFUE c7
FOR 1/0 SIGNALS [ | I DC POWER 1 7] {12VO0)

| SUPPLY i 7"_ - TFUE z07

_ N Y A S (SVLD}

*DB umt functions
Dynamic braking for emergency stop
Signals for base-off function and P drive command
:
CL detection prohibition
DB unmt VR permits @ torque Lmit setting and @ dwell time setting
Motionpack system does not use them
Torque limit 1s controlled by Motionpack-33 controller cutput signal Making
functiens (b or In externa! circuits can construct a system without DB
units
Note For appled circuits, refer to par 10 2 1 for circwits with DB umts,

and par 10 2 2 for circuits without DB units

Fig 2 7 Use of Servopack Type CPCR-M08C or above



(2)

Small-capacity (Servopack 1ype CPCR-MQOEC or above)

Hr Cup Motors

Servopack

CPCR
MR G

T
]

T

—— ———

Cup Motars
Mmertia Motor
J Senes

QOPERATOR'S[__| PROGRAMMABLE Mok £33
PANEL CONTROLLER Cg}:;gSLLER
i
I I 1
[ 1
RELAY CIRCUIT X
r—-——-- a ]
: TAPE Mokonpock-33
| DEVICE PROGRAMMER |
I
I_ ————— -
POWER SUPPLY
FOR 170 SIGNALS! :

Note

Fig 2 8 Use of Servopack Type CPCR-MOBC or below

2 3.2 Minertia Motor RM SERIES
(1) Wwith Feedback Units

Mohonpack -33
CONTROLLER

For apphcations

—— — ——

Servopack
CPCR
FR B

FEEDBAGK
UNIT
PG TFUE 2C7
) (12v 0C)
/__ ___1TFUE ZD7
’ {5VLDY

sec

par

10 23

M ) Mmerha Motor
RM Series

® |

OPERATOR’S| | PROGRAMMABLE
PANEL CONTROLLER |

RELAY CIRCUIT
r———""- 1

|

: TAPE l_j Motonpack
i CEVICE | PROGRAMMER |
Lo |

POWER SUPPLY

FOR 170 SIGNALS |

Note

+12v

Fig 2 9 With Feedback Unit

For applications, see par

PG

!

-

L £ _
7 FEEDBACK

UNIT
TFUE SA

10 2 4



(2)

(3)

with 12 Vv PG (Type UTOPI- | i ,. .

FeAEs o

SA)

- - _ *

i Minertia Motor
OPERATOR'S| | PROGRAMMABLE Motonpock 33 Servopack RM S
PANEL CONTROLLER CONTROLLER CPCR eres

| ] i i FR B97 !
RELAY CIRCUIT %
- b - - —
I 1
{1 TAPE || Motonpack ':/"]7 @ ot oK
| DEVICE | |PROGRAMMER | L UToPI -
| 1 R
L_o___.- J [
L/C
r—-————=-=-= ]
POWER SUPPLY 1 DC POWER : * Servopack Type CPCR 897
i FOR 1/0 SIGNALS H i SUPPLY availlable on orger
: +12V 1
+5V !
_ _ S J
Note For apphcations, see par 10 2 5

Fig 2 10 Use of 12V Pulse Generator Type UTOI-" " )" [SA

with 5 VvV PG (Open collector Type UTOPI-SU)

Minertia Motor

RM Senes

O,

FEEDBACK

SA

SuU

(LEAD 3m MAX)

- - *
OPERATOR'S| ! PROGRAMMABLE JMohonpack-33 Servopack
PANEL CONTRCLLER | [CONTROLLER CPCR
| I FR B97
| I avataBLe |
l AS AN
OPTION)
[ 1 "
I I
I RELAY CIRCUIT }
[_ _____ - — —  —
I ! R
1 TAPE ! Mohonpack-33 UNIT
| DEVICE | CONTROLLER | Fiv UTOoPI
| 1 L _
L J —
L/C
P mmEmTmmm T
]
POWER SUPPLY ! DC POWER |
I FOR /0 SIGNALS ! SUPPLY
! M + 12V !
! + 5V |
1
. Note For applications, see par

Fig 2 11

25

Use of 5V Pulse Generator (Open Collector Type UTOPI-SW)



2.3.3 Prnint MOTOR

e e
OPERATOR §] | PROGRAMMABLE Motionpack -33 s k
PANEL CONTROLLER CONTROLLER CEI;EJDF‘;?C M
! | FR g | Print Motor
[ MR C

I | 1 ]
RELAY CIRCUIT } @

|
r————- 1 !
| | !
1 TAPE L] Mohonpack -33 |
| DEVICE | | PROGRAMMER | :
I
I_ _____ - | : |
!
I POWER SUPPLY | | | —  —  —______ @
FOR 1/0 SIGNALS ! F'oc powea | )
b suppLY [ | SV
+12v e ——— — —— + FEEDBACK
_ _ L__ - ____ i UNIT
(TFUE  2C7) TFUE  ZC7
{12V OPEN COLLECTOR)
TFUE- ZD7

(5V LINE DRIVER QUTPUT)

Note  For applications of Type MR, see par 10 2 3
and for Type FR, see par 10 2 4

Fig 2 12 Use of Print Motor

2.4 SPECIFICATIONS OF Motionpack-33 SYSTEM COMPONENTS

2. 4.1 Motionpack-33 CONTROLLER TYPE 2.4 2 Motionpack-33 PROGRAMMER TYPE
CMPC-CM 33D CMPF-PM 33 C/D

1
I

Ty

582 188

582 252

582 190

Fig 2 13 Motionpack Controller Fig 2 14 Motionpack Programmer Fig 2 15 DB Unit
Type CMPC-CM 33D Type CMPF-PM 33C/D Type JESP-DB00O2



2. 4.1 Motionpack-33 CONTROLLER TYPE
CMPC-CM 33D

Table 2 1 Motionpack-33 Controller Specifications
1 No of
2()::2.:‘0 ed 1 aws Operation Input Sipnal 40 (24V)
Signals Output Signal 18 {(Open Collector)
Torque o
Limiting 10 - 200% of rated tarque Stored Stroke N
Limit vailable
Setting 0 001 mm/0.000! inch
Max Feedhold Available
Aut
S(;:r:‘n;and sign + decimal 7 digits Hzmoem;t:t:urn Several Modes Available by Parametzrs
Max 300 kpps at 4-multiplier (18 m/min Command unit, detection umii, specd
PP P Main input 3
Feedrate for detection unit of 0 001 mm) Parameters command unit, stored stroke limit,
Speed acceleration/deceleration, position loop
Command Decimal 5 digits gain
Automatic L \id ! Servomotor YASKAWA DC Servomoctors
Accel {Decel inear accel/dece
Feed Servo Servopack Model CPCR-MR c,
Override Available Amphfier CPCR-FR ., A
Pasition
Ph AlB, 1
ﬁgrtnhn;znd Input from Programmer Keyboard Detector ase origin puise
Operational 0 to 606°C
Program Ambrent ’
400 Blocks Storage -20 to +85°C relative (No
Capacity Temperature condensation)
Work No 4) Work Nos , each consisting of fixed
! Single phase, 100VAC (85-120V}
Control 10 blocks Power Supply 50/60 Hz, 25VA
g‘;ﬁ:;:::jng Absolute /Incremental, both usable Vibration In complhance with JIS* C0911
Positionimn Protected from corrosive gases, du.t,
b iixterrmgai Availabl Location metallic particles, moisture, and hgh
S?;;nal varable temperature
Function Grounding Grounding resistance 100Q max
Mode Edit /JOG /STEP / AUTC / HANDLE Weight 36 kg

* Japanese Industrial Standard

2.4, 2 Motionpack-33 PROGRAMMER TYPE
CMPF-PM 33 C/D

Table 2 2 Motionpack-33 Programmer Specifications

(1) Program writing and edition
(2) Parameter writing and changing
(3) Operation state display
(4} Controller error display
Function (5) 1/O state display

(&) Position error/current position

display

(7) Program/parameter display
(8) Commanded position display
(9 Controller communication
(10) Paper tape I/O

Connection R5232C interface

with Tape
Device

Baud rate setting of 110, 300/ 1200/
2400 by parameter
code ISO

Environmental
Conditions

The same as

Motienpack=-33 controller
Exception Operation temperature
0 to 50°C

Power Supply

100VAC (85 - 120v} 50/60Hz 20VA

Weight

2 3 kg




2 4 3 DB UNIT TYPE JESP-DB0O2

Table 2 3 DB Unit Specifications

Item Terminal Signal Type Rating, Specification
Voltage Single phase, 50/60Hz, 200/220VAC110%
> L= ®- © T :
a 3 Capacity 20VA
g £ [voltage @ Single-phasc 50/60Hz, 200/220VAC*10%
§ Capacity 50vA
g | controlout- | +2v| @1 - @ +12 VDC 20 5V, +20mA
t P
put Power -z 1D - @ -12 VDG 0 5V, -20mA
Emergency stop @ _ @ Forward, reverse independently braked
Dynamic Brake Bult-in brake resistor 2 Ohms
g [Torgue Limit ] ® Oto+8 0V
S | Adjustable range ) Oto-80V
c
3 Delay Time Settin
o | 4 g]
c Adjustabie Range 0 1tod 0 sec
T
= DB Stop, Base READY signal, Serveopack alarm disable signal
g Cutoff, P-action Terminal (R)-(T) ON signal, Operating when
Operation Conditions one overiravel detection signal 1s mssing
CL Detection Speed command 0 — %V rise time, for approx
inhibited 2 seconds detection inhibited
TG Signal TG 1-2 DC Voltage TV /1000 rpm
READY 1 +24 VDC output . —
READY
READY 2 Contacts ov 2 EXTERNAL
READY READY 3 Relay coil, +voltage input 3 NPUT
READY 4 Common Relay coi1l, -voltage output
REF
_ DC Voltage Speed command signal mput, % 0V/1000 rpm
5GOV E P g P
e
o +CL | Forward run torque command inhibit,
o «12V — 10mA
3 Control Signal
Reverse run torque command imnhibit .
[+ 3 - . q 1 ’
c CL Cantacts J12V - 10mA +CL o
—CL
CcC — Commen ce
1 Forward run Overtravel signal F
Overtravel OT F +24V — 40mA .
| | Reversc run overtravel signal
OT R Contacts +24V ~ 40mA
OT C Common
K] CTF Forward, DB action check b Cheack ON
c
o OTR Reverse, DB action check Chock ON
a —
~ | Control Signal CL Centacts Current himit check = Cneck ON
3
a ALM Servopack alarm check Check OFF
3
o] COM Common
* Contact capacity 100VAC, 2vDC
» | Power Supply Display of control power supply on (green}
L]
E_ Torque Restriction Display of torque restriction on (green)
o | Dwell Display of set dwell time out (green)
) Operation Ambient 210 to +60°C
5 w| Temperature
=
§ 9| storage Temperature -40 to +70°C
Humidity 85% max (no water condensation)
Structure Box, base-mounted

weight

48 kg




2.4.4 ACCESSORIES

Table 2 4 Lists the accessorles for Motionpack-33
controller, programmer, and DB unit

Table 2 4 Lists of Accessories

Part Name Q'ty Sketch Type, Capacty Applicable Unit
i MR 3 MR- 20F
Connector (with MR-20L)
(HONDA TSUSHIN) Metionpack
controiler
2 MR 2 MR -S0F (CMPC-CM33)
Connector {with MR-501.)
(HONDA TSUSHIN)
3 Signal Cable 1
(32)
(YASKAWA Motionpack
programmer
ELECTRIC) {CMPF-FM33)
Power Cable
MR IREE) !
MR-20F
MR DB Unit
5 2 {with MR-20L)
Connector (HONDA TSUSHIN) | (JESP-DB002)
Connector
6 Name Tag 1 Be sure to apply to the connector, provided by user
(NP}

2 4 5 Servopack-Servomotor COMBINATION

List of combinations of Servopacks and servo-
motors are shown in Table 2 5 for reference of
selection The following points should be consid-
ered before selection

{1) Current lmit function 1s not provided with
Servopack Type CPCR-FR  For this function,
use Type CPCR-MR

(2) Yaskawa detectors should be used as a rule

1f the pulse generator of the company except
Yaskawa 1s used, contact Yaskawa representative

10

{3) Transmission distance of detectors is himited
If application requires the longer distance shown
in Table 2 5, contact Yaskawa representative

(4) DB unit cannot be connected to small-sized
Servopack Type CPCR-FR and CPCR-MROIC to
MRO7C or AC Servopack

{5) DB circwit can be arranged by resistor and
contactor without DB urut  Refer to Bulleun
(TSE-CT17-12)

{6) For combination of Servopack and AC servo-
motors, refer to para li



Table 2 5 Combination

of Servopack and Servomotor

Detectors
Sservopack
Servomotors Feedback Uit Optical Encoder
s TG
CPCR- CPCR- CPCR- TFUE- TFUE- PG UPOPI- UPOPI-
MR... CTIMR , C |FR , ., B . ZD7 R 4 o . SA, . SU
Hi1-Cup Motor
{Non-standard)
Type UGHMED-
T YT
HI-Cup Motor O O
{Standard)
Type UGHMED O O
Cup Motor O O
{standard)
Type UGCMED @) C
Minert@ Motor Series O o
Type UCIMED O
Minertia Motor O
Mini Series
Type UGTMEM O O+
Ok O
TG TG-75'V,
O OPG UTOPI-
. SA.
Minertia Motor Ot O+
RM Series O 4 Ot
Type UGRMEM R TG TG 75V,
0 (OPG UTOPI-
L SA
Print Motor C @]
Type PMES @] @)
External gl}f;[l;la}]{anced tlZVI:rans:sf 12 V tranaistor| 5V Transis-
Current or open
Ll‘:mten @] O (line driver}| collector (c;;;etn S:ﬂ]ector tor output
Function output b
12 VDC exter- | 5V power
5V power | 12 VDC exter P
Current o CPCR- supﬁlfzwbuﬂt— nal power nal power supply
Limit MRI, ,CL in Motion- | supply supply
-H pack. required required
Transmission 25 m max 10 m max 10 m max 3 m max
Distance

* Servopack Type CPCR-MR
aircuit unit Type JESP-PT

t Servopack Type CPCR-FR
verter Type JASPD-LCOI0,

JASP-FVOI10Q

CY26, protective
L

B97, level con-

F/V converter Type

3 Servopack Type CPCR-FR.
verter Type JASPD-LCO0]

Type JASP-FVO002

5 Type IFUE- .

v

SA as feedback unit

BS7, level con-
, FIV converter

"



2 4 6 POWER SUPPLIES (PROVIDED BY USER)

Power supphles for I/0 signals and for 12 V
optical encoders must be provided by the user
Power supplies should be capable of supplying
regulated voltages and performance assured in
the operating temperature range of the Motion-
pack {0° to 60°C)

Examples of power supply units are shown
below These units or equivalent, should be
used

(1) Power supply unit for PG

Feedback umt Type TFUE- ZC7 and optical
encoder Type UPOPI- SA requre 12V power
supply The user should select the power supply
which covers the following specifications

Table 2 6 Power Supply for PG

Type DC Stabiized Power
Output Voltage 12 ¥DC
Output Voltage Adjustable 12 v +10%

Range

QOutput Current 200 mA for a single PG

Ripple Noise 120 mV max
Qutput Veoltage Stability * 3% max
Power Falure Back-up 0 ms
Time
Overcurrent Protection Required
Temperature { Storage - 5°C 1o + 60°C
Range Operating - 20°C to + 80°C
Humidity 30 to 85% Relative
Insulation 1500 VAC for | minute
Voltage 500 VDC 1MR

Mocel AYS 1201

Maker Shin Dengen Electric Manufacturing

Co , Ltd
Input 100VAC (50/60Hz)
Output 12vDC, 1A

(2) Power supply for inputfoutput signals
DC power supply 1s needed for input/output
signals of the Motionpack  The user should
provide power having the specitications 1n Table
27

The same power supply can be used for
input/output signals of the Motionpack multi-
ax1s system Current capacity 15 2 Alaxis

12

Table 2 7 DC

Power Supply

Input Voltage

100/110 VAC :10% 50/60 H:z

Rated Voltage 24 ¥V
Rated Current® 2A faxis
Output Stabihity *+10% max

Ripple Noise

300 mV p-p max

Leak Voltage

0 5 mA max

Output 12 msec (min)
Cvercurrent Protection Provided
Overvoltage Protection 30 Vmax
Temperature | Storage -5 to 60°C

Range Cperating - 20 to 80°C
Humidity 3¢ 1o 85% Relative
Insula- | Input and Frame

tion

Voltage Input and Cutput

across |Output and Frame

1500 VAC for 1 minute

500 VDC, 106 M@

*Rated current changes according to ambient

temperature

Select a DC power supply which provides 2 0 A at 60°C

Model BYZ242R5

Maker S5hin Dengen Electric Manufacturing
Co , Ltd

Input 100 VAC, 50/60 He=

Output 24 VDC, 25 A

For dimensions,

2 4 7 TAPE DEVICE

see para

8 6

Programs and parameters can be input and output
through tape reader/punch, 1if connected, of

RS232C interface

PRO-TYPER High-speed ASR type I/O

EXAMPLE
Name
terminal
Model MODEL 7652
Maker Citizen Watch K K
Name Hand-held Computer
Model EPSON HC-40
Maker EPSON Corporation



3. Motionpack-33 CONTROLLER TYPE CMPC-CM33D

3.1 OPERATION OF CONTROLLER TYPE CMPC-CM33D

signals, decodes them, and delivers speed and

Motionpack-33 controller Type CMPC-CM33D
(CM33D) 15 the central unit of the Motionpack-33

torque references to Servopack, to perform motion

control

system It incorporates an 8-bit micro-computer
It reads-i1n motion signals and program select
3.1 1 CIRCUITRY OF CM33D
Fig 3 1 shows a block d:iagram of CM33D  All
input/output signals are isolated photoelectrically
to assure performance under adverse operating
conditions
RXD j =K | rRans
(FROM PM) TX0,r
BXD RECEIVER MITTER @D (TO £M)
I
I
a0
.y CLOCK
BMHz
EXTERNAL
-
POSITIONING L }—],!
ORGINLS SIGNAL | g |PROCE ‘m— T
ssNG -
2 —Y '
K suLsE LATCH .
DISTRIBUTING | SIGNAL BATTERY,
ENCODER OUTPUT CIRCUIT
SIGNAL =
z ™
PHASE AB AND ¥ ; sy
CRIGIN PULSE *
SMG C> POWER FAILURE
HANDLE PG ¥: DETECTION CIRGUIT
SIGNAL ﬁ
— — SPEED REFERENCE
! . }‘(— & TORQUE REFERENCE
— D TORGUE REFERENCE
INPUT TO Servopock
}:K PWM O/A
SIGNAL — MODULATION CONVERSION
CIRCUIT
SWITCHING BUS
INPUT BUFFER
I I .
INPUT ———> .
YD DL \ N
OUTPUT SIGNAL
| - 3
55 e
BUFFER oUTPRUT CUTPUT
LATCH DRIVER
_| INPUT /OUTPUT
24 VDG CIRCUIT 5V 0V
100 VAG LINE
50/60Hz POWER UNIT ov| PG POWER SUPPLY
ra FILTER
|

Fig 3 1

Functional Block of Motionpack-33 Controller



3.1.2 CONTROL OF CM33D counter, and 1t contains the current deviation of
position PWM converts the deviation of position

Fig 3 2 shows the control block of CM33D to a pulse width and the D/A converter converts
Hardware 1s shown by double boxes and software 1t to analog voltage. VR shown at the output
with single boxes The CM33D 15 a control urat expresses a function of software Prd? «ets

which delivers speed reference voltage and torque pumber of la ulses at rated output of =6 V
reference voltage ((+)/(5)) to the Servopack, £P put ot =

under the control of the program stored 1n 1t
When a desired position 1s reached, the deva-

ation counter contains zerc and the speed refer-
ence becomes 0 V., The contents of the deviation

counter are checked for excessive deviation or 1
position

(1) Speed reference voltage

The speed reference voltage is rated at 6 V
according to the ratings of Servopack The
stored program generates an automatic accelera-

tion/deceleration curve and data of the curve The control process described above 1s the

are entered in a deviation counter. The dividing same during manual operation and during return
ratio of parameters Pr50 and Pr5l 1s multiphed to origin  The only difference 1s 1n the acceler-
The signal of (PG) 15 fed back to the deviation ation/deceleration curve generated internally
Mohonpack-33
CONTROLLER
AUTOMATIG
ACCEL/DECEL IN POSITION
PrdQ Pras

Jb—d SYNCHRONIZED

L F/F ERROR )
COUNTER —| PwM [ D/A e:vapack
Pr30 SPEED (CPCR MR <)
R
P51 REFERENCE
PULSE LAG
ALLCWABLE AT BV QUTPUT

DEVIATION Prad

MULTIPLICATION

FACTOR CIRCUIT
il gy
HOME PCSITION

5 bl

MULTIPLYER RETURN
200 % JOGS
CIRCUIT J0G¢

TORQUE
11y -~ MULTIPLYER Nodl Pum |1 B/A AEFERENCE
200%MAX] CIRCUIT AUTO
] TIPLYER BUTTING
pr7s SBunT HOME POSITION
RETURN

Fig 3 2 Contro! Block of Motionpack-33 Controller
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(2) Torque reference voltage

Torque reference voltage 1s positive or negative,
depending on the direction The torque refer-
ence 1s set automatically at 200% during JOG &
STEP and returns to the origin It 1s the value
of "I" programmed during automatic operation
and the value of Pr75 during return to origin
Actually the value multiphed by a torque ratio
{Pr53/100) 1s output as the torque reference

Torque reference data undergoes pulse-width
modulation (PWM) and D/A conversion before be-
coming analog signals of 0 to *8 V The rotary
switch, drawn at the mput of PWM, means that
software switches torque reference as operating
mode changes over JOG, return to origin, and
automatic operation The torque reference 1s
effective only when Servopack Type CPCR~MRC
1s used

Fig 3 3 shows the flow in the program of the
CM33D  When power comes on, irrespective of
machine condition, an INITIAL program executes
in the CM33D to convert parameters, mmitialize in-
ternal data, and preset counters

SEQUEN executes after INITIAL SEQUEN
will execute repeatedly except during interrupt
described below CLOCK runs, interrupted by
pulses of 2-msec intervals which are generated
by dividing the clock pulse of the CM33D The
programs of TIMER through DRIVE, shown 1n
Fig 3 3, execute as triggered by an interrupt
occurring every 10 msec  SEQUEN starts when
execution (started by interrupt} comes to an END

Table 3 | summarizes major functions of the
programs

Table 3 1 Major Functions of Programs
Program Functien
Converts parameters
INITIAL Init:alizes internal data
Presets counters
Reads signal
CLOCK Cutputs signal
Checks crigin LS logically
TIMER Times transmission and sequence
SCAN INT Chechs for changes of external signals and, 1f a change 1s
detected generates interrupt
SERVO Reads SMC error register and outputs D/A result
DRIVE Pulse distribution for movemcnt
COMMUN Used to transmit PM and CM

POWER ON ]
INIT

IAL

END

SCANCUT END

————=— END

2ms
INTERRUPT
HIGH
4ms INTERRUPT
~LEVEL
TIMER
10ms INTERRUPT
LOw TRANSMISSION —=—f COMMUN
COMPLETION
INTERRUPT

SEQUEN

=

Fig 3 3 Software Flow

15



3. 2 Motionpack-33 CONTROLLER 1/0
SIGNALS

Fig 3 4 Shows the I/O S:gnals of Motionpack-33
Controller (CM33D)

GONTROL CM 330

DIGITAL SIGNAL

(TO PROGRAMMABLE —_-4 CD SERVO
SEQUENCER ) 2 cc SIGNALS (TOServopack)
:| CE
NEAR HOME POSITION LS
E,Fé;?ﬂEAMMEH CBE EXTERNAL POSITIONING &tc
=] TO HOME POSITI
(TD Motionpack-33 Z { ON LS)
PROGRAMMER
/0 24 ca £G SIGNALS
POWER | 0] (TO POSITION DETECTOR)
SUPPLY

100V AG l

Fig 3 4 Input/Output Signals

3.2.1 DIGITAL INPUT CONTROL SIGNALS
(CONNECTOR CE)

(1) Specifications of the signals

The signals of connector CE are classified 1nto
two groups

(a) Scan-read signal

This type of signal enters through varying chan-
nels scanned by software It comes from the
machine (or sequencer) to the Motionpack-33
controller and the specifications are as follows

{1} The input contact should be rated at 30 V,
20 mA or more, and chattering time not longer
than 5 msec

(11) ON or OFF lasting 35 msec o1 more 15 effec—
tive as an 1nput signal

l35ms MIN| 35ms MIN

Fig 35

In the state of "1,"Ae 1s voltage drop of 2 V
or less at 10 mA when the machine-side contact
is ON .

be < 20V (at 10 mA}

In the state of "0 " the contact s OFF or Ae
1s 12 V or more

The state may be uncertain if 2V < e <12V

16

’ a ! [ 2 2ki

t 1 ~ 24V
5 o  l E—
(CONTACTS) |_O el j{%
| [
1 1 024v 220
+24V
OPEN - -
(COLLECTOR)—K_ aef ,{
} i
. | e —
Motonpack
I MACrﬂNE (PC) I ’ CONTROLLER
Fig 36

This type of signal enters through channels

(.Fto.M) Fig 3 7 shows the timing

{ 10ms

[ 1
¥ 77 |7%7!

2ms
o Pz |77
e 72 22
3 Pz
M A )

Fig 37

The signal SEL (see Fig 3 8) 15 24 V 1n a
selected channel and 1t 15 separated from the
power Lne 1n an unselected channel, so that
signal of the selected channel alonc will be read-
in It repeats cyclhcally at intervals of 4 msec

SELC

SEL 1




(b) Individually read signal

This type of signal does not come in from

varying channels

Table 3 2 Motionpack Input Signal Characteristics

Input/Qutput Srignat

Signal Name

Characteristics

Timing

EDIT, PLAY JOG

Mode Signal Level Signal
STEF, S5BX, ATSTP SETTING ’ |
Setting SIGNAL ——r—
5 | START
tgna BIGNAL T T2
Speed Settin OVR, JLF, JMF Level Signal
P 9 g Ty Ty, > 35ms
Transient signal
Operation S | +Jjs, - J§, ZRN OVER 15 variable 4t any time
tgna Speed ch es with OVR
SBST, ATS1 U pe anges
L—H ON For transient signal reset 1= perfoimed
H—L OFF
Start
Signal

Program Select
Signal

PGSO te PGS 9
PGSL 00 to PGSL 30

Transign signal

4t

L—~H ON
H-L OFF

PGSL—[—[ L—-
pos —f—T

Incremental Command

+INC 8 - INC 8
+INC 9, - INC 9

Transient s.gnai

I T

L—H ON
H—L OFF

Effective al standstill 1n Aute mode

Skip Input

EPS 5 EPS 6,
EP5 7, G 34 F

Transien signal

4

L-H ON
M-el GFF

Transient signal

I

wn —8 L

M- Completion Signal MFIN " ‘
L—~H ON M SIGNAL  NEXT BLOCK
Hl OFF RESET EXECUTION
v
Transient signal Effective durmg Err ERS resels
' 1 Err flag and 1neffective on the
Fault Reset LRS other operations  Home position

L—+H ON
H—lL OFF

return completion signal 15 reset

Notle .

i The set signals must be entered 35 msec
or more before a start signal turns on
This 15 necessary for the Motionpack to

read in the signal

Z The Program Selecl signal (PG SL) must
be ON before the Pregram Start signal

(PGS), 1f used to start

turns on

3 Only the Override signal {OVR) one of the
specd sefting sipnals, may change at any
time  Speced chanpges as soon as OVR varies

4 The Frior Resct signal (ERS) is a tran-
sient s1gnal and effective only after an

crror has occurred

ERS only resets the

error status and tho signal (ZPM) indi-
cating complction of return to origin but
does not affect any othar operation

17



3 2.1 DIGITAL INPUT CONTROL SIGNALS (CONNECTOR CE)

{2)

18

Input signal connections

EDIT MODE
GPERATION MODE
JOG MODE

STEP MODE

SINGLE BLOCK MODE

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

PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PRCGRAM

FROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM
PROGRAM

START-0
START—1
START—2
START-3
START—4
START—-5
START—6
START -7

START-—8
START—9
SELECTOC
SELECT10Q
SELECT 20
SELECT 30

+ INCREMENTALS
— INCREMENTALS

+ INCREMENTALS
~ INCREMENTALY

EXTERNAL
EXTERNAL

EXTERNAL POSITION SKiP 7

EXTERNAL

POSITIONING COMPLETION

PCSITION SKIP &
POSITICN SKIP 6

M COMPLETION

Mationpack SEQUENCER
CE 11 EDIT 55
CE 12 PLAY R
& > o—4
CE-13 | JOG s
CE-27 | STEP =
CE-28 | SBK > o
CE 29 QVR o o
CE 43 JUF 5
CE 44 JMF =
CEB +JS e
CE9 | -Js P
CE 10 ZRAN —
& 0 O0—
CE 24 | SBST o o—d
CE25 ] ATST i
CE-26 ERS o o
CE-40 | PGCL 5
CE-41 | ATSTP o o
CE-5 PGS 0 _—
4 < o—y
CE 6 i PGS 1 —
CE 7 PGS 2 ==
cEZ1 | PGS 3 —
g 0 O0—
INPUT CE 22 PGS 4
c o—%¢
SIGNAL CE 23 PGS 5
- Q c—d
CE 38 PGS 6
O oO—
CE 39
’ PGS 7 -
ce2 ! PGS 8 P —
Fa vl o—o
CE 3 PGS 8 s o
CE4 | PGSL 00 5
CE-18 PGSL 10 5
CE-20 | PGSL 20 B
CE-35 ] PGSL 30 P —
s —C o0—y
CE 36 +INC 8
> o C 4
CE-37 —INC 8
g O O—y
CE-1 ! +INC 9 —
O O—
CE 33 ~INC 9 P
CE 15 | EPS5 P :
CE 16 EPS6 P |
CE-17 ] EPS7 —
O O
CE 30 G34F J—
& < O—
CE 31 ] MFIN o o—+
CE a7 |
O24v 4 Oaav
CE 48 | O24v
L
CE 49 Opay
-
Fig 3 9



{3)

Functions of input signals

Mode Signal Name Function and Timing
EDIT EDIT Sets Motwnpack controller 1n EDIT mode with EDIT signal ON, and
Mode Scan reading-in permits writing and editing of programs and parameters with Motionpack
9 programmer
10-¢
JOG, STEP, HANDL, and AUTQ operations cannot be made but servo
clamp 15 effective
PLAY PLAY Sets Motienpack contreller 1in any mede of JOG STEP, HANDL, or AUTO
depending on the states of the JOG and STEP signals Enables [0G,
Mode ( Scan read|ng~|nJ STEP, HANDL, or AUTO Operation, and returns to origin
1e-0 Programs and/or parameters cannot be written through the program-
mer but status can be displayed
JoG JOG Selects any of the below hsted operation modes with combination of JOG
and STEP =mgnals, when PLAY signal 1s ON
Mode Scan reading-in
19-2
100G STEP Operation Mode
ON OFF JOG
OFF ON S1EP
ON ON HANDL
OFF OFF AUTO
When a JOG signal 1s received (turned ON} during AU1T0 operation,
the motion stops after deceleration The program block under execu-
tion 1s cleared and output signals change as [ollows
(1) The following output signals are turned off
{a} In-operation (STL)
{b) M decodes (M5]1 - M56}
(c) Home position return completion (ZPM)
{(d} External positioning alarm (EPAL)
(e} External positioning alarm (G34)
(f}  Automalic operdation completion (M30)
(g} NG alarm (stored hmt over only)
(2) The fellowing output signals maintain their states
(a) Motionpack ready {RDY}
(b) Battery alarm (ALMZ}
(c} Near home position {ZNP)
STEP STEP
Mode Scan reading-in See description for JOG mode
16-3
SINGLE SBK When a single-block mode signal 1s turned on, the machine stops
g after completing the execution of the current block, and the control
BLOCK [Scan reading-in data enters the single-block operation mede
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 15 restarted, regardless of an SBST signal, and the
program s executed continuously

19



3.2.1 DIGATAL INPUT CONTROL SIGNALS (CONNECTOR CE) (Cont'd)

Mode Signal Name Function and Timing
!
SINGLE SBK When program start signals (PGS'0 to 9) are turned on while a singie-
block operation mode signal 1s on, the program 1s not siarted 1t 15 s arted
BLOCK Scan readirg-in only when a single-block start (SBST), signal 1s turned on Howeve 1if
Operation lo-u no program start signals {PGS 0 - 9), are on a single-block start signal
15 meffective
(Cont'd)

When the single-block operation mode signal 15 cleared after the comple-
tion of one program, a subsequent program start (PGS 0 - 9) signal will
start the program

SBK
I
t
sesT [ B
\ L
1
PGS ! I |
!
i
i
I |
EXECUTION X
'
1-BLOCK CONTINUOUS — STOP
EXECUTION AFTER 1 BLOCK
EXECUTION
OVR
SPEED Scan  read Cin Determines the speed set by parameter PIO as maximum when OVR signal
LIMIT c [04:a ng-1 15 ON When OFF, the maximum speed 1s set as prog: ammed
IME, JLF IMF and JLF are used in combination The functions vary as follows
106 depending on whether Motionpack 15 1n JOG STEP or HANDLF mode
at Middle Scan reading-in
Speed 10-6
JOG Mode STEP Mode HANDL Mode
JOG 1e-7 IME | ILF JOG Feedrate* | STEP Distancet | Pulse Mulliplication Factor
al Low —_—
Speed OFF | OFF Stop - -
OFF | ON Low Shkort =1
ON | OFF Middle Middle =10
ON | ON High Long = 100
* JOG feedrate 15 set by parameters
Parameter Prl - low
Parameter Pri - Middle
Parameter Pr3 - High
T STEP distance 1s set by parameter s
Parameter P15 - Shoit
Parameter Prb - Middle
Parameter Pr7 - Long
STEP speed 15 set by parameters set by Pid
+JOG & +15 Commands the machine to move 1n the plus direction 1n JOG and STEP
STEP Scan reading-1in modes

-0

(1} In JOG mode

While «JS signal 1s ON, the machine shde moves 1in the plus direction,
through the distance set by JMF (mddle speed) or JOG (low specd)
Turning off the signal decelerates the machine to a stop

20



Mode Signal Name Function and Timing
+JOGC & +1J5 (2} In STEP mode
STEPI Scan reading~in When the signal 1s changed from OFF to 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 35ms MIN
SELECTICN*
+JS I I
OPERATION [ l
F¥Turn ON  +JS at least 30 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 minus direction

|

Scan reading-in ]
11-1

Return to
Home

Position

|

ZRN
Scan reading-in
11-2

Starts the Home Position Return operation When ZRN signal 1s
turned on Motionpack starts the Home Position Return operation

When Motionpack detects that ZRN signal changed to OFF, 1t
decelerates the machine to a stop It will keep the machine stopped
unt:l the signal 1s turned on When the signal turns on, Home Position
Return ope:ation 1s resumed

On completion of Home Position Return, the machine will be kept
motionless at home position even 1t the signal s kept ON However,
if 1t s turned OTF and ON, Home Position Return operation 1s per-
formed again

The signal 1s effective when MP alarm {ALM 1) is not operated Home
Position Return can be perfermed in JOG, STEP, and AUTO modes

ON ON
OFF

ZRN <

HOME POSITION
RETURN

HOME POSITION
RETURN COM -

PLETION SINAL

{ZPM}

1COMF‘LETLON

—

Types B and C interrupts cperation when ZRN signal turns on In
AUTOC mode, Home Position Return starts when start signal turns off
[n STEP mode, Home Position Return starts on completion of opet ation
block Before staiting Home Position Return, stop the operation  On
completion of home positon return, programs are cleared

Single Block
Start

SBST
Scan reading-in
11-3

Start signal in single-block opuration mode When a single block mode
(SBK)} signal 15 turned on the machine siops after completing the
execution of the currcnt block and the control enters the single-block
operation mode

If an SBST signal 1s turned on aftet the completion of a progtam,
the top block 15 executed
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3 2 1 DIGITAL INPUT CONTROL SIGNALS (CONNECTOR CE)

Function and Timing

Mode Signal Name
Single Block SBST
Start Scan readirg-in ON
(Cont'd) f1-3 SBK —
ON ON ON
8857
EXECUTION I I | I
1 BLOCK 1-BLOCK 1 8BLOCK
EXECUTION £XECUTION EXECUTICN
1 PROGRAM TOP BLOCK
END EXECUTION
When program start signals (PGS 0 to 9) are turned off, SBST signals
are 1neffective
TIMING
SBKJ
5BST l
35ms MIN
Turn on SBST signals 35ms after the Single-Block Operation mede 1s
selected
Auto ATST Mot:onpack executes programs when ATST signal 1s ON after specifying
the block to be executed by program start signals (PGS 0 to PGS 9)
0 S - Y prog g
peration can reading-in and program select signals (PGSL 00 to PGSL 30) in AUTO operation
11-4 mode
In this case, the automatic stop (ATSTP) signal sheould be turned on
If ithe automatic start signal (ATST} 1s not used as program start signal,
connect 1t to OV
PHOGRAM—J
ATST——'—‘-—]—
35ms MIN
Turn ATST signal on 35 ms or more after AUTO operation mode is
selected and program block to be executed 1s specified
Alarm ERS
Reset Scan”re:dlngﬂﬂ Turning on ERS signal resets MP alarm {ALM 1} output
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Mode Signal Name Function and Timing
Program PGCL PGCL signal 1s effective when the program start signal 1s turned off
{FEEDHOLD STATE} during the execution of a program
Clear Scan reading-in
11-6 When this signal 1s turned on, the program returns to the top of the
current block When the next{ program start signal 15 turned on, the
program will be started from the top
When an incremental command 1s specified at the top of the program,
the motion after Program Clear execution may differ from that mentioned
above
TIMING
F‘LAY'—I
PGS0 —!—
'
| Te
PGS 1 ' L]
. B
l 3
| l i
PGCL r ' ;
[ : :
I[EXECUTION FEED- 'EXECUTION
FROM BLOCK100 HOLD FROM BLOCK 110
T, Tz Ta>35ms
Automatic ScanTr Tz o Program operation stop (feedhold state} signal for autematic star:
Stop [ ”f? ng! } (ATST) Connect 1/O power to 0V when not 1n use
Program PGS0 to PGS5Y Start signal in AUTO mode
Start Scan reading-in One of PGS0 to PGSY9, when turned ON, designates the ten digit
12-0 te 12-7 of the start block number It also works as the start signal of
£3-0, 13-1 AUTO operation The hundred digit of the start block number 1s
designated by turning on one of PGSLC0 to PGSL30
Program PGSLO0 to PGSL30 The machine decelerates and stops (feedhold state) 1f PGS0 to PGS9
Select turn OFF during AUTO operation

|

Scan reading-in
13-2 to 13-5

Execution restarts when they turn ON

The timing of the signals PGSLO0 and PGS0 1s shown below

PGSL Z.C?—-—J 35 ms MIN

PGS

IOF‘EHATION] % IOPEF{ATION
Mohonpack

FEEDHOLD




3.2 1 DIGITAL

JNPUT CONTROL SIGNALS (CONNECTOR CE) (Cont'd}

Mode Signal Name Function and Timing
Program PGSLO0 to PGSL30 The following requirements must be met for signals PGSL0O0 and PGS0
Select Scan reading-in
13-2 to 13-§ (1) PGSO should not be duplicated A program executed by PGSn mav
{Cont'd) 3- o be switched to another PGSn 1n the following cases Alarm Err nSEI

appears in other cases

(a) After PGSn has turned O!'F, with execution of the current program
completed, and M3C executed

(b} After returning to the top of the blocks 1o be executed the nexi
time and the Program Clear signal (PGCL) turns ON :in the feedhold
state

(2) Only one PGSLO0 sheould be ON when PGS0 turns ON Err nSEL
appears 1f no, or a duphcated PGSLO00 1s ON The Motienpack starts
a program after checking PGSLO0 and other starting conditions when 11
has detected the rise {from L to H) of PGS0 At that time only one
PGSL signal must be present

(3) PGS0 and PGSL0O must not change during execution of a program
Err nSEL appears 1f M30 executes and PGS0 or PGSLO0 changes before
the Run Signal (STL) disappears

+ ncremental

Command 8

-Incremental

Command 8

+INC8  -INCH When +INC8 or -INC8 turns on an Increment {(set with parametcr Pr20)
will be added to {or subtracted from} the offset 1epgister 8 cortesponding
13-6, 13-7 to the coordinate number 8 (T8)
This 15 executed in AUTO mode and not during travel 1{ +INC8
and -INCS8 turn on simultaneously, offset registcr 8 will be clearcd to
zero

An Offset +/- Max signal (OFM) will be output if the contents of
offset register 8 arc cqual to o1 greater than offset +/-max {set with
parameter Pr2l} after addition to the tool offset register by +INC8 o2
-INC8 or otherwise a +/- mcrement end signal {(INCD) will be output

APPROX 50 ms

ance_|
OR —INCB

INCD OR OF M
(MP — PC)

If +INC8 and ~INC8 arc on sumultancously offset 1egister § will be
cleared to zero with offset zero signal (OFR) output

{1) When -INC8 twrns on before the end signal {(INCD or OFM) of
+INC8 15 gulput

e -

m

OFR ’ I

{Motionpack — SEQUENCER}
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=]
f-
o™
Mode Signal Name Function and Timing o
+l ncremental +INC8 -INCSB (2) When -INCS turns on after completion signal of
Command B 136, 13-7
-lncremental FINGS I
Command 8 —l
{Cont'd) INCD CR OFM I ‘3
—INCS I\ I)
OFR I I
(Munonpack - SEQUENCER)
+l ncremental +INC9, -INCS Same as +INC8 and ~INC8 except that these correspond to the coordinate
Command 9 Scan-reading-in number 9 (T9)
14-0 14-1 +INCB/-INCB8 +INC9/-INC9
~Incremental '
Coordinate number 8 (T8) ---> Coordinate number 9 (T9}
Command 9
Offset register 8 ---> Offset register 9
Correction made at a time Pri0 ---> Pr22
Maximum correction Prz2l ---> PrZ3
+/- increment end signal INCD (common}
Offset zero OFR (common)
Offset +/- max OFM {common}
Refer to the description of «INC8/-INC8 for details of the
functions
External EPS 5 If EPS5 turns ON during feed wath a G05 command, the tool decclerates
Position Independent and stops then goes to the next block
Skip 5 [readmgum ]
15-0
|Xx (REFERENCE MOVE AMOUNT)
\ Gor,
GO5 : N
EPSS 1
L
ERRCR 30ms
External EPS &
Posit | ndependent Sk | tor GOG
osition reading-in 1p signal for
Skip 6 15-1
External EPS 7
Position [ Independent Skip signal for GO7
reading-in
Skip 7 15-2
External G3uF Fin signal that clears the "external positiocning end' output signal (G34)
Position Independent of the Motionpack and advances the program to the next block  If an
reading-1n external positioning alarm <ign«l (EPAIT) 1s output from the Motionpack,
Completion 15-4 G 34t nput cears tne signal EPAL When G34F turns OFF, the program
wdy ances to the next block

25



SITAL INPUT CONTROL SIGNALS (CONNECTOR CE) (Cont'd)

Mode Signal Name Function and Timing
Exteranl G34F Xx (REFERENGE MCVE AMOUNT)
Position Independent M !
Completion reading-in G01
i5-4 /
Ga4
t
( Cont'd}) RETURNS TO
ON” POSITION
EXP2
G34 (MP — PG) [ I\
S
G34F
f Note Response delay from EXP2 "ON" to "ON"
position memorized 15 50 us
M MFIN The signal that clears the M decode outputs (M31-M56) and advances the
Completion Independent program to the next block
[readmgln When signal MFIN turns on, the M decode outputs are cleared Whan
15-5 MFIN turns off after that, the program of the next block starts




3.2.2 DIGITAL OUTPUT CONTROL SIGNALS (CONNECTOR CD)

(1) Specifications of the signals (b) When the load 15 a lamp, 1nsert a preheating
resistor and do not permit the ratings to be ex-
The signals coming from the Motionpack-33 con- ceeded even when a rush current flows
troller to the machine (or sequencer) must meet
the following requrements Let the preheating resistor limt the current
flowing through the lamp to 20-30% of the lamp
@ The output capacity 1s 24 VDC and rating  Sample calculation
100 mA or less Sample calculation
@ Output 15 non-contact
Prehecating resistor R
@ Non-contact output needs protectien Lamp rated current I Lamp
as follows
24V
(a) When the load 1s inductive, be sure to Rzt 05 T Lamp

connect a spark killer in paralle! to and within
20 cm of the load. Never connect the spark

killer in the reverse polarity for the Motionpack ggﬂ‘;‘“g‘,_,_m {OUTPUT SIGNAL)
controller will be broken ————————~— CONNECTCR

LAMP
Matonpack
CONTROLLER
—X
[ Diode 18 2462 Vgy =220V |
lo=100mA
+2ev ov PREHEATING
)\ RESISTOR
SPARK KILLER
Fig 3 10 Connections of Spark Kilier Fig 3 11
(2) Output signal connections Motronpack -
( co3 RDY @ MP READY
1 I
D4 @
L ALMI MP ALARM
=1
Sk o I_{_%}—_L HOME POSITION RETURN COMPLETION
cos) STL =]
co 7 G4 @
EXTEANAL POSITIONING COMPLETION
! !
o8 EFAL —%—_L EXTERNAL POSITIONING ALARM
oo g INCGD @_ .
OFR OFFSET AMOUNT ZERQ

o @
Fig 3 12 T QFM OFFSET AMOUNT= & MAX
1
£bie M0 @- AUTOMATIC OPERA TION COMPLE TION

]
ouTPUT .
SIGNAL | CDE% MS1 E:;L M DECODE 51

- R

cD 14 M52 @ M DECOOE 52
€O 15 M53 5%__]_ M DECODE 53

b
|
CD-16 M54 [ ; 1 M oEcooE s
] [}
co WT M55 T2 {w becone s
CD 18 MS6 ‘—1-5__1_ M DECODE 56
1 P
€D 19 ZN @ NEAR HOME POSITION
cD 20 ALM2 JE;L BATTERY ALARM
|
co 1y +24V
+2av {op 2 | 24v 1




3.2.2 DIGITAL OUTPUT CONTROL SIGNALS (CONNECTOR CD) (Cont'd)

(3} Functions of output signals

Output Signal Symbol Function and Timing
MP RDY This signal indicates that the Mouenpack 1s ready to receive commands
Ready from a mugh-order controller {such as a sequencer)
Completion RDY 1s output {ON) under the following conditions
@ The Motionpack 1s cperating properly
"Good" indication 15 ON
@ The Motionpack 1s 1n any of AUTO, JOG, STEP, or HANDLE modes
Signal PLAY = ON signal EDIT = OFF
@ The serve main circull power 1s ON and the servo circuwt is good
signal SAL SAL (CC-7) = ON
signal OTF (CC-13) of QTR (CC-19) = ON
--+ S5AL (OTF + OTR) = ON
@ When all of the above conditions ((1) through @) are met,
RDY output = ON
MP AlLM 1 Alarm output of the Motionpack system  For alarm conditions indicated
by ALMI1, refer to Appendices 2 and 3 beginning on page 128
Afarm
The error reset signal ERS resets ALMI
Home IPM This turns ON upon completion of return-to-origin and turns OFI
under the following conditions
Position Return
Completion @ Mode has changed
@ Power 1s OFI
@ The return-to-origin signal has turned ON
@ The error reset signal ERS has tuined ON when MP ALAMI 15 ON
@ The emergency stop {servc power OFF both signal CFF (CC-13}
and the signal OTR {CC-19) axe OFF )
If home position return has a walt position
positioning 15 completed at the wait pesition
In QOperation STL STL 1ndicates that Motionpack-33 1s operating automatically It 15 ON

during programmed operation or single-block operation 1t dees not
turn OFF even when the progiam start mput signal turns OFF (feed-
hold state)

STL turns OFF unde:r any of the following conditions

The program clear signal (PGCL) 1s ON
Mode has changed
Execution of M30 has been completed

The step of return-to origin has started

CROIOIONS]

Emergency stop has cccurred

Motionack-33 stops 1n an emergency if both the F-direction and
R-direction movable signals have turned OFF If the DB unit 1s
connected 1t stops when both the F-direction and R-direction OT«
are OFF and DB brake 1s applied in both directions
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Output Signal Symbol Function and Timing
fn Operation STL = 131 5o FORWARD OPERATION
(Cont'd) 19l o O REVERSE OPERATION
20
Motionpack
External G3y The external positioning command (G34) causes the machine to decelerate
Posit and stop when the external positioning signal (EXP2} turns ON, and to
esitioning return to the position at which EXPZ turned ON
Completion
In-pesition check 15 performed after positioning If there 1s no error,
the external positioning end signal (G34) turns ON
This signal turns OFF when the external positioning end input signal
(G34F) turns ON
REFERENCE
SPEED
\ G34 FEEDRATE
.‘ \Y/]
EXTERNAL
PQSITIONING
£XP2
G34 I l
G34F I |
External EPAL FPAL 15 the alaam signal of external posivoning (G34 command) [t turns

Positioning

Alarm

ON under any of the following conditions

@ EXPZ does not turn ON when the position designated with X{U) of
a G34 command has been reached

@ If EXP2 or G34F 15 already ON  and the signal which 1s ON has net
turned OFF within 2 seconds after a G34 command has started execution

EPAL 1s 1cset under any of the following conditions

The G34F signal has tuined ON
Mode has changed

The programs have been cleared

SISO

The step eof return-tfo-origin has staited

EPAL

RESETTING ———‘I_

-

35ms MAX

!
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3.2 2 DIGITAL OUTPUT CONTROL SIGNALS (CONNECTOR CD) {Cont'd)

Function and Tuming

Cutput Signal Symbol
*Incremental INCD A + or - increment end signal (INCD} will be output 1f the centents of
Command the offset register are smaller than 1the max offset +/- value after the
completion of addition to the offset register mmitiated by a + (or -)
Completion incremental command
INCD will be output with a maximum delay of 85 msec becausc of the
presence of a 50-msec timer (scoftware) that checks for simulianeous
turn-on of +INC and ~INC and a signal read time that takes a maximum
of 30 msec
Resetting condition
+INC (or -INC) has turned OFF
35 ms MAX +50 ms
 —
+INC8 : I
OoR — '
—INC8 '
INCD ﬂ
Offset OFR If +/- incremental commands turn CN simultancously, the offset register
will be cleaied to zero and an offset zero signal (OFR) ocutput
Amount 0
{1) -INC turns ON hefore end signal (INCD or OFM) of +INC 1s output
+|N08] l
—INC8 '\ | 3
OFR I |
{Mohonpack —~ SEQUENCER]
(2) -INC turns ON after end signal of +INC 13 output
+INC8 I\ ]
INCD OR OFM ’ ‘3
—'NCBAI'\__g_
OFR I |
(Motanpock — SEQUENCER])
One of M51-56 turns on according to the M function command executed
It 15 reset when the M end signal (MFIN} turns OM
Offset OFM OFM turns ON when the absolute «aluc of offset which the offsel register
Amount holds has exceeded the maxmmum value set with a parameter

Max Approach

This turns on and 1s rcset following the same timing scquenwce as INCD
Refer to "+/- mncremental end' above
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Function and Timing

Output Signal Symbol
Automatic M3io M30 turns ON when a program end command (M30) has executed in pro-
Operation grammed operation
Completion It 15 reset when a program start signal (PGS0-PGS9) or auto-start
signal (ATST) turns OFF
if —1
PGS —l
gl
CYCLE 7
START —
SIGNAL
M30 ] —
35 ms MAX
M Decode 51 M51
to to
M decode 56 M56 M DECODE—I —I‘
MFIN &I_
] NEXT BLOCK
35 ms MAX EXECUTION
Near Home ZNP &ZNP turns ON when at least one of the origin dececleration LS, o1 origin
check LS 15 depressed
Position
If there 1s only the origmn deceleration LS the arca where ZNP turns
ON 1s the same as tho area of the vrigin decelar diwon LS
LSA-—, I*
|
L
LSB—— !
1 ORIGIN AREA |
—— e —
w— L
Battery ALM2 ALMZ turns ON when the voltage of the memory backup battery has fallen
Al below a certain level (The memory contains machining programs para-
arm metlers, shift values, offset, etc )

ALMZ 15 an alarm signal The Motionpack does not take any action when
ALMZ has turned on

As soon as ALM2 turns ON, the "battery out" lamp Lghts on the Motion-
pack controller panel

If ALMZ comes ON replace the battery within 30 days Keep supply
power ON when replacing the battery  [Refer to the Motionpack-33
maintenance manual (5IE-C788-1 IB) |
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3 2.3 NEAR HOME POSITION LS, EXTERNAL POSITIONING SIGNAL (CONNECTOR CB)

(n

Signal voltage 15 12 V or 24 V

[see (2) below]

Specifications of the signals

Table 3 3 shows specifications of signals

Table 3 3 Specifications of Signals

Signal Voltage

12V

5V

Input current

5mA OR MORE
———

5 mA or more

Mat onpack

noNY —045——/——44:'%'@
oV 12v
"OFF" Input current 1 mA or below

(2)

{a) Wrth 24V LS

()

32

Connections of signals

Motonpack

Use appropriate terminals according to the signal veltage

Naote Precautions for the use of a prox-
mity switch With a proximty switch, cur-
rent may leak and ON condition may be
satisfied even when output i1s OFF  If the
above requirements cannot be met, nsert a
relay designed for low-level signals  Try to
avold chattering of the relay  If chattering
15 anticipated, connect a GR Lype surge sup-
pressor (CR 50500, for example) in parailel
with the relay

CB 8 L8AZ !
HNEAR HOME SIGNAL LS

CB 17 LSAC (LSA)
CB 14 LsB2

t NEAR HOME SIGNAL LS
cB 13? LSBC (LSB}

I 1
GB 10 EXP2 —

o} POSITIONING BY EXT SIGNAL

B g EXPC
CB 49 - 24y
CB 50 Baaw

| I
CB 29 4y -
CB 30

B—=— | RETURN MODE SELECT

Day CB 3 g e | (SEE Tabe 2

0B 32

With 12V Non-contact LS

#otonpack

CB 16 LS& 1
NEAR HOME S5IGNAL LS
cB 17 LSAC LSA)
CE 12 LSB 1 !
NEAR HOME SIGNAL LS
CB 13 LSBC 4 (LSE)
1
ces | EXP1
o4
POSITIONING BY EXT SICNAL
cs8 9 EXPC
1
12v
12v DC
POWER
SUPPLY
SEE Table 33 oy
cB 32 4
- "
|
)

Fig 3 13 Connectrans of Home Position Signal



(¢) Selection of Home Position Return Method

Home Position Return method can be selected by
changing connections of CB connector whether

contacts

Table 3 4 Selection of Home Position Return Operation

Home Position Return Method
[CB Connector)

LS Position for
Home Return

Home Position Return Operation

Terminal
symbal

Connections

CB-29

CB-3

CB-1

CB-12

]

-p

g

LSA LS8

‘
'
‘
|
'

]
LSA-——] .:[—_—-
L |

'

lbli—l ' r——

HOME POSITION PULSE i

Termipal
symbol

Connections

CB-29

CB-30

CB-31

CRB-32

_

)

o

LSA LS8

LSA_J—T_]_
Lse ——ﬁ—'_L
v
HOME POSITION PULSE -‘—h—‘—

Termrnat
symbol

Connect ions

CB-29

CB-a0
CB-31

B-32

]

-p

=

Y

LSA —| ' ’—

HOME FOSITION ! I

PULS

ferminal
svmbol

Cannections

CB-.9

CB-0
CB-31

CB-32

LSA —l , -
! '
HOME POSITION | i1 ,

PULSE

Terminal
symbol

Connections

CB-29

CB-30

CB-31

CB-32

)

LSA

! N S
.
HOME POSITION M

PULSE

Terminati
symbol

Connections

CB-29

CB-30
CB-31

CB-32

_l
_

o

LSA OFF

'
HOME POSITION i
PULSE e — N

Note Connection should bhe made using conncctor pins

may cause malfunction

Extending the connector leads cutside the casing

the home position LS uses NC contacts or NO
Table 3 4 shows the Home Position
Return Method and CB connectors
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3.2.3 NEAR HOME POSITION LS, EXTERNAL POSITIONING SIGNAL (CONNECTOR CB)

(3) Signal functions

(Cont'd)

Signal

Signal Name

Function and Tuming

Home position decel L5A Decelerates home position return speed home position return
signal LS creep speed near home position during home position return
Home position check LSB When home position return 1s made by 2 LS's {parameter
signal LS Pr 70 = 7,0, 3.7, ., ), home position pulse when L5A and
LSB are ON, 1s set as a home position
When a LS 1s used, open the termmals
External positioning EXP When external positionming signal EXP 1s ON, the motion 1s

decelerated to stop and returnms to the EXP ON position to

make positioning

3.2.4 SERVO-RELATED SIGNALS

(1) Connections of signals

Matonpack
CG 14
+ 12V (NGTE) 12V
¥ Ozav IP ov
; POWER SUPPLY
15 — 12V
~12v
2 Q1ov iP
. - WHEN CONTRLLER IS IN ORDER
AND SAL =L RDYZ=H
4 RDYZ SERVING AS BASE 8LOCK
‘ CLEAR SIGNAL
CC 18 REF - SPEED COMMAND (9v MAX )
114 SGO1 i 6V WHEN DEVIATION EQUALS
o THE VALUE OF P42
- +CL + CURRENT LIMIT COMMAND
3 T sGoz i +4V/100 %
1
17, -G = — CURRENT LIMIT COMMAND
0]  SG03 i ~av/100 %
I
CCEl NODB TO OV WITHOUT DB UNIT
cc7) SAL — CLOSE WHEN SERVQ IS OK
= oL 00 OPEN WHEN SERVO IS FAULTY
3 il & 0—1¢ GLOSE DURING CURRENT LIMITING
o TR -0 04 CLOSED ON F-DIRECTION MOVE
-G CLOSED ON R DIRECTION MOVE
20 02av
Qzav
FG ‘ FG

34

Servo-related Signals

Note Use Z2-conductor twisted shielded wire



(2) Signal specifications

Signal Symbol Function Specafications
Mp RDY 1 On across RDY 1 and RDY 2 when Motionpack 1s
Read RDY 2 normal, servo error 1s not excessive and Servo- j—
Y pack 1s not malfunctioning RDY1
RDY2
Indicates that Motienpack and Servopack arc Iin —
normal condition and ready to operate This |
signal, when turned on trips the relay, shuts off
the base of Servopack and the P-motion command
Thus operalion 1s ready
Outlput capacity 24 VDC
When this signal 1s tutned off, perform base 100 mA max
cutoff of the Servopack and immtiate P-motion
command Current flow
direction at ON RDY1 + RDY2
Cendition of (RDY 1 - RDY 2} ON
= {MP normal}+ (dEr Over)
Speed REF Speed reference output of Motionpack  Connect Voltage -9V ta +9V
this signal to the speed command mmput of BV output
f 24 P
Reference | SGO1 Servopack  The plus command causes the motor at Lrror do = Pr42
to run 1n a forward direction
Signal form 15 sawtooth
waveform at 4 kHe
REF reference value
5G012 ov
AT STOP APPROX
ov AN A AN g}200mv
ﬁAPPRox
2504 s
Output IN MOTION
APPROX
AVAAVAVERIE o
SPEED
’\%PVROX 250us REFERENGE
+Current +CL The positive signal of the current hmit command Voltage 0V to +9V
Lt $G02 outpul of Motienpack lhimits current when the motor Quiputs 4V
e runs 1 reverse direction Connect to the o xter- al 100% current Limat
Reference nal current lumit command 1nput terminal of
Servopack Type CPCR-MR_,. C .~ Waveform the same as for
speed reference
Note As the external current hmit command of
+ CL  signal
Servopack, apply negative vollage (0 10 -9V)
1o terminal * for positive current_and a posi- 5Go? 0V
tive voltage (U to 9V) 1o terminal for nega-
tive current
-Current -CL The negative signal of the current cemmand ocutput Voltage 0V to -9V
of Motionpack limits current when the meotor runs Outputs -4V
Limit 5G03 I
in forward direction at 100% current himit
Reference

Connect te the external current himit ¢ommand
mput terminal ‘ of Servopack Type CPCR-MR

() L

See the note of the + current hmit reference

above

the same as for
specd reference

Waveform

-CL slgnal

SG03 0w
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3 2 4 Servo-RELATED SIGNALS

(Cont'd)

Signal Symbol Function Specifications
Without NODB The signal that permits Metionpack controller to According to the system ¢onfig-
DB Uit detect the presence or absence of the DB umt uration, determine whether to

o connect the input terminal to 0V
Without DB unit  Cennect 0V or leave it open
With DB unit  Open
Servo SAL This signal :s 0V when the servo driver 1s ready (a} The input contact capacity
E A Lo operale 15 rated at 30V and 20 mA or
rrar cross more  Chattering 1ime shtould
Terminals SAL = 0, when, for example, Servopack 1s not exceed 5 msec
CC and normal and the main circuit supply power 15 ON
{ready for operation) (b} ON and OFF of input
@ signal lasting for 35 msec or
If this terminal 1s open, RDY 1 to RDY2Z (MP more 1s effecuive
preparation end) does not turn ON
35ms MIN [ 35ms5 MIN
Current CL This 5131’1&31 indicates that Servopack The same as SAL
CPCR-MR, .,C . 1s Iimiting current
Limit
When CL=0ON, Motionpack stops sending moticn
pulses It continues sending motion pulses during
execution of GO1 and G27
input —_— = -
Travel OTF Travel in forward direction 1s possible when OTF The same as SAL
" = ON The Motionpack stops 1n an emergency
when both OTF and OTR are OFF
Forward
Let both OTF and OTR turn off in case of
Direction
power failure, servo failure, or MP failure
See the sample application circuit shown in
par 10 2
Travel OTR Travel in reverse direction 1s possible when Lhe same as SAL
OTR = ON
in
Reverse
Direction
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3.2.5 PG SIGNALS

(1} Connections of dectectors

Detectors (PG) to be combined with Motionpack
should be Yaskawa produced Connections are
different depending on Type of detectors

(a) wWith 5V type PG

Feae-

Feedback umit Type TFUE-[[",ZD7

Transmission distance 25 m max
Mohonpack
CMPC CM33 @ INOTE)
| ’ |
‘
ca-i)  pPBi ! ) C
+ T
cAz), ©OPB 1 {71 D
caal PAl | ' A
T t PG
CASL 0PA . 1P, B
| T
casl Pc1 | | R
L 3 [
cagl opc | 4P s
B
J T
1 ) |
cCA111213 Sy* . ! H
CA-181920] 0s ' JP1 G
| 1
' ! |
GA 7 FG N Lt h -
CA 14
CA 15
CA 1653 SEE PG PULSE MULTIPLIER SETTING PROCEDURE BELOW
Osv
CA 17
*For PG power of 5V and OV use three leads

@) With 5V Type PG

(b) With 12V type PG

Feedback unit Type TFUE-[ ] LZCT
Optical encoder Type UPOPI-];SA[ .

Transmission distance 10 m max
Mohenpack (NOTE) - . .
CMPC CM 33 CA 2J OPB N * |PHASE B
oy T
*_’é cAzl PB2 i 17 lpraseeo
L7
CA5L  OPA : ' IPHASE A
B T ’ PG
CAB, PA2 ' f P, [PHASE A Q
T T
ca gl OPC ! 1 {PHASE C
CA 10 PC2 ! #F‘ | IPHASE C 0
~ ‘ H
' +12V
1‘” D19y
12v POWER - 12v
i SUPPLY FOR PG “12vh Orev
L (PREPARED BY USER OV
_ = Note  lor the cables rcfer 10 7 3 1 Signal Cable

(by With 12V Type PG
Fig 3 15



3 2 5 PG SIGNALS (Cont'd)

{c) With manual pulse generator

112V Motionpock
TYPE AYS 1201
12V 1A POWER | OV
CA 6 4800
CA S
I 'CA 3
CA 2
CA 10
! CA 9
12v cB 2 ! 36k (8800 x 28)
ov
$A+ CB 2
1
$A— | CB 6
#B+ CBS5
#B—
MGX 10B
DE6429789
POWER 12V 100mA
OUTPUT 12V 20mA MAX
Zg=2Kk{L

Fig 315

(2} PG pulse muluipher setting

The setting of PG pulse multiplier 15 as shown
below For example, to double the PG pulses,
short CA-14 and CA-15 Connection must be
terminated inside the connector casing
Extending hne wire will cause malfunction

Termmal No x1 x2 x4
CA-14 -— -—
CA-15 - -
CA-16 -
CA-17 -

(3) Motor direction of rotation

The motor direction of rotation 15 determined by

the connection polarity to the motor terminals,

PG terminals and the TG terminals as shown be-

low Forward direction of motor rotation 1s

counterclockwise viewed from drive end as shown

below Some motors like Minertia Motor Mini

series run clockwise as forward direction, check

with the motor dimension diagram separately
provided

38

) 18 0mA MAX

{a) PG + TG
Standard connection

TERMINAL

Reverse connection

sYMBOL — [ A B c D R 5
SIGNAL NAME—~ [ PA1 | 0PA | PB1 | OPB | PC1 | 0PC
G H E F 1 Z
0sv | 5V | FG | FG TG | TGz
A B
A B
e Sy
( @
Fig 3 16 Direction of Motor Rotation
under & Motion Command
A B C D R S
PBL | 0PB | PAL [ 0PA | PCL | 0P
G H F F ] z
TG2 | IG1
A B
B A

Fig 3 17 Direction of Motor Rolation

under © Motion Command

(b) Feedback umit (Standard Type TFUE-[ ,ZCT)

Standard connection
FEED BACK

SYMBOL

Reverse connectlion

UNIT TERMINAL— A B < D F 3 C H
OPA|OPB|OPC| LOM |+ 12V[012y | TC 1 TG2
A
A
A B C D 3 f ¢ H
OPR{OPA|OPC | wOM {4+ 120|012V | TC 2| TG L

{c) TFeedback umt {(High-specd Type

Standard connection
A B C D R 5

TrUE-.",Z2D7

PAl | OPA | PBl (OPB | PC1 | 0OPC

-

G H F S G H
05t 5% FG tG TGl| TG2

Reverse connection

A B [ 1) R S r B
PR1 | 0PB | PAL |OPA | PCL1 | OPC L. A
G H r N G H
JUERS 5V G FG 12| TG1



3. 3 Motionpack-33 CONTROLLER PARAMETER

Motionpack-33 controlier can meet the control
specifications of combined machine by setting
parameters listed in Table 3 &, The parameters

drive system
set correctly

must be determined in designing Motionpack-33

Before operation, they must be

Table 3 6 Motionpack-33 Parameter List

Parameter

No Description Unit
1 JOG, low speed Speed unmit
2 JOG, medium speed Speed untt
3 JOG, high speed Speed unit
4 JOG, STEP | STEP speed Speed unit
5 group STEP distance, moved short Min command unit
b STEP distance, moved medium Min command umnit
7 STEP move distance, moved long Min command unit
8-9 Unused
10 Creep speed Speed unit
11-19 Unused
20 Coordinate & single correction Min command unit
21 Offset Coordinate 8 max correcticn Min command unit
22 group Coordinate 9 single correction Min command unit
23 Coordinate 9 max correction Min command unit
24-39 Unused
40 Max speed Speed unit
41 Acceleration time msec
42 Servo Position loop gain No of pulses
43 group Unused No of pulses
44 Servo error deviation No of pulses
45 In-position range
46 G27 group G27 permissible error
47-49 Unused
50 Pulse ratio M
51 Unit Pulse ratio D
52 group Decimal point position No of digit columns
53 Thrust ratio (thrust rating/servo rating) x 100
54 Axis No designation
55-59 Unused
60 Overtravel -direction stored stroke limit Min  position unit
&1 group +direction stored stroke limit Min position umt
63-69 Unused
70 Return home mode
71 Home position coordinate No of pulses
72 Waiting position Min position unit
73 Home Return home speed Speed unit
74 position Return home creep speed
75 group Return home torque hmit %
76 Coasting allowance No of pulses
T Permissible error No of pusles
78 Butting time 10 msec
97 Tape device Baud raie setting bps
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3 3 1 MACHINE PARAMETERS
3 3 1 1 Positon Command Unit (Pr50, Pr51)

The relationship between the position command
unit and the position detection unit can be set
arbitrarily by parameters Pr50 and Pr5l, between
1 and +3999999 The value should be n the

1 Pr50 <

range g < Beol 50  Since motion distance

are expressed in position detection units, some
rounding error may be mntroduced when a com-
mand value 15 converted into a detection value

M 50 _ Moo of pulses (pulse)
7 51 Pasition command valt « (Pasitian command unil)
EXAMPLE 1 To determine Pr50 and Prb51 for a

positioming device shown mn Fig 3 18

REDUCTION RATIO

PG
2000 pulsefrev
QUADRUPLE USE

LHI-J‘—‘

LEAD SCREW PITCH
6 mm/rev

Fig 3 18

6 mm/res

R = 1/7/5

Leadscrew pitch
Reduction ratio
PG 2000 pulsesfirev, Quadruple multipher

Position command unit 1/1000 mm

Py 50 = Mo oof pulses = 2000 x4 = B00O pulse s/ 1en

51 = { cadsercu plch omm/revs
Dosttron command umt X roduc fion yatio (R0
= L = 6000 x %
0001 x 5
Py 30 2000 28 —
pal = 5 =75 [P50=28 Pr5i=1]
6000 X —
7
EXAMPLE 2 To determine Pr5¢ and Prbl for

the example shown

4
DDi? J—M/\/\E\/vv‘
!—8 mm/rev

2000 pulse/ray | 3
guadruple Q

40

Leadscrew pitch 8 mm/rev

4

Reduction ratwo 1l/R k= 51

]

4
X< =
PG 2000 pulses/rev, Quadruple usc

Positioning command unit 10 u

P 50 = 2000 X 4 = 8000 {pulses)

b Bl = Leadserew prich imm/1en) .
! Pustiioning command vt X rcduchion radio (R0
8
= ———— = 4200
001 %

21

/50 _ 8000 . 40
£y 51 2200 21

Note If Pr50 < Pr51, the min detectich unit
1s coarser than the command unit, and the ac-
curacy cannot be as good as the level of the
command unit

3 31 2 Speed Command Unit (Parameter Pr52)

This parameter 1s for determining the position
of the decimal point i the minimum command
unit  The speed command unit 1s determined
by the position of decimal point as specified by
this parameter

EXAMPLE 1

Min command umt 1s 1lu, Pr52 = 3

1 ‘—um
‘ 3RD DIGIT FROM THE RIGHT

The speed unit i1s mm/min

X(u)’

EXAMPLE 2

Min command unit 1s lp, Pro52 = 4

Foae oA

1 l_um
_r ATH DIGIT FROM THE RIGHT

The speed unit 1s cm/min

EXAMPLE 3

Min command unit 1s 10y, Pr52 = 2

aroar o Foaro

rt X 10um
mm 2ND DIGIT FRCOM THE RIGHI1

X{uy’



The speed unit 1s mm/min.
The setting range of Pr52 1s from 0 to 5,
specifying the position of decimal point

Speed unit = Position command unit x 10/min

If position command wunit 1s lp, and Pr52=3 as
shown mn Example 1, speed command unit 1s
mm/min, and feedrate when GO01 x 5000,000
F10000 1200 15 executed 15, F = 10000 mm/min

= 10 m/min

3 3 1 3 Thrust Ratio (Pr53)

This parameter 1s for setting the ratio of the
programmed motor shaft torque taken as 100%,
to the rated torque hmit of Servopack and
ser vomotor

Programmed 100% mator shaft torque

> =
Pras Rated motm torque
Ruated motsr curreat
x 1 %
Serrapach 100% limatiod curient 0o (%)
= (Rated thrust/ scrio vating) X 100(% )
EXAMPLE 1

Programmed 100% motor shaft torque = 60 kg.cm

UGHMED-06, rated for 58 4 kg cm/
6 2A

CPCR-MR (B8CT,
hmited at 5 7 A

Servomotor

Servopack with 100% current

60 kg «m XGZ\

> =
P53 584 hy cm 571

X 100 = 12

EXAMPLLE 2

Programmed 100% motor shaft torque = 100 kg cm

Servomotor UGHMED-12, rated for 117 kg cm/
10 6A
Servopack CPCR-MRI15CT, with 11 4A
y eq_ 100 kg em 106 \ _
1133_1171\gcm 11t13\><m0 ”

The setting range of Prb53 1s between 1 and
200  However, since the torque restriction ac-
curacy 1s only around +10%, detailed calculation
1s meaningless

To limit torque at high accuracy, measure the
motor current with the machine shde butting
against the stop and calculate the parameter from
the measure current

3 3 1 4 Slored Stroke Lumit (Pr60, Pr61)

This parameter 1s for setting the maximum motion
range Parameter Pré60 1s for the minimum value
in the - direction, and parameter Prél 1s for the
maximum value in the + direction

The setting range 15 between -9999999 and
+9999999 1n minimum position command units

The coordinate values indicate positions on the
TO0 coordinate system

If a feed command over the stored stroke limit
15 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 be-
yond the limit, the control enters the stored Limit
error (MP alarm) state Stored stroke Lmit 1s
effective after completion of Home position return

3 3 2 SERVO-RELATED PARAMETERS
3 3 2 1 Acceleration Determination (Pr40, Pr41)

Pr40 specifies a speed and Pr4l specifies the time
in which this spced is to be reached  Set the
maximmum speed that can be programmed by para-
meter Pr40  Acceleration/deceleration time should
be larger than that of machine including servo-
drive  Acceleration/deceleration time can be cal-
culated referring to Appendix A (&) setting
acceleration/deceleration time

v
Pra0 PULSE
DISTRIBUTION
ACCELERATION DEGCELERATION
t
Prai Pra1
Fig 320
I 40
leccdcintron = —decede ration = )'
Pr 41

Pr40 15 set in speed command units, and its
setting range 15 between 1 and 60000 without a
sign Pr4] 1s set in msec, and its setting range
15 between 50 and 60000 (1 minute) The 1 msec
digit of Prdl 1s neffective

Example With a drilling machine
1f the umt of speed command 15 mm/min and the
maximum spced of 10 m/min 15 reached in 300

msec, set as follows
Pr40 = 10000
Pr4l = 300

41



3 3 2 1 Acceleration Determination (Pr40, Pr41)
{Cont'd)

Pr40=10 000
Pra1=300
M/ MIN PULSE DISTRIBUTION
10 e MOTGR
F S
; [l

A

. v

i e
R {Jf

300 300

—— ME

Fig 3 21

3 3 2 2 Position Loop Gain (Pr42)

This parameter determines the DC servomotor
response accuracy for pulse distribution  The
accuracy 15 specified by type of DC servomotor
and rapid traverse rate

Pra2
Prag PULSE DISTRBUTION
; = - DC SERVOMGCTOR
’ AN
F ""q;i‘:pﬁé .
R
Pra1 Pra! l
MG ———
Fig 3 22
X
REFERENCE
' POSITIONS
X
DC SERVOMOTOR
Pra2 POSITION
/
Prd1 Prat
Fig 3 23

Fig 3 Z1 shows time-speed curve The area of
Fdshows Pr4d setting which 1s follow-up devia-
tion (distance} It indicates the motor delay for
reference positions at the constant speced motion
shown by time-position curve in Fig 3 23

This parameter 1s for setting the follow-up
deviation pulse (error counter) in motion at the
rated speed to determine the position loop gain
(The rated speed 1s one at a Servopack command
mput voltage of 6V )

1

Pr 42 = PP5 al rated speed X ———
kp sec

"kp" means position loop gain and determined
by type of DC servomotor

Hi-cup motor

Cup motor kp = 30s 7
Minertia Motor J Serics
Print motor kp = 40s!

42

The loop gain of ordinary machine tools range
between approxmmately 40 sec™! for rigid machine
and 20 sec”! for soft machines

EXAMPLE

With a drive system based on a Hi-Cup motor
(rated speed 1000 rpm) with a PG for 3000
pulses/rev x 4 times feedback, a loop gamn with
a kp of 40 sec! 1s to be set

Assuming Pr5%0 = 1, Prb5l =1,

b, 4o 3000 P/e X 4 X 1000 r/M 1
rae 60 s/M 40 Vsec
= 5000 pulses

Pr42 1s the error pulse count of 200 to 30000
without signals

When a speed command is input to the auxil-
1ary input terminals (@— @) of the Servopack,
loop gaimn 1s determined when Input Adjust (IN-B
of the Servopack 1s set for the rated revclution
number at 6 V. The actual value of kp varies
according to the setting of Input Adjust

To obtain the actual value of kp, measure
error pulse when the speed 1s fixed and divided
PPS of feedrate by the error puise

To determine Pr42 actually, substitute the
value of the actual motor for the value of kp and
calculate Pr42

Then, readjust Pr4Z2 by measuring error pulse
during trial when the motor i1s operated actually
For adjustment, refer te the Motionpack-33 (SIE-
C788-1 3)

3 3 2 3 Servo Error (Prd4)

It 15 to detect defects of the servomechanism
Set an error pulse count within a normal range
when the servomechanism works properly

Normally set some twice of the parameter
Pr42 determinming the loop gain

I error (d0) exceeds Pr44, the Motwwnpack
gives an alarm of excessive error (dRr Qukr)

3 3 2 4 In-position Range (Pr45)

Set allowable lag pulses to perform in-pcsition
check with GO04 For G04, see 3 4 2 5, -
position wait command

Ideally allowable lag pulses 1s zero, but 1t
cannot become zero because of drift of D/A,
error of adjustment (ZERQ) of the Servcpack,
etc  As lag pulses are reduced, speed s lower
and more time 15 taken until coincidence  Set
1t to the maximum within the range of ptecision
the system requires

It 15 set at 30 to 60 pulse count for ordinary
machine tools



3 3 2 5 Allowable Error Amount by G27 (Pr46)

This parameter designates the range to looking
for origin pulse with a origin check command
(Ga7)*

The unit 1s pulse count and 1 to 999999 can
be designated

# With the GZ27 command, designated pulses are
distributed for point A  Then origin pulse 15
searched during travel from the point A to B,
and the point C where the origin was read 1s
reached

Then 1t 1s examined where the point C 1s
within the range of the erigin +/- Pr77

Inside the range --- good
Quiside the range --- G27 Err
ORIGIN PULSE —]
Prd6 Prag
REFERENCE HOME POSITION
PULSE PULSE CHECK
SPEED
POINT A APOINT C™ |POINT B

AN POSITION ——

Pri7ipr7y
Fig 3 24

Select Pr46 to be greater than Pr45 and smaller
than the pulse count of half reotation of the motor
shaft

If the parameter 15 0, the command position
will be checked but the origin pulse coordinate
not during execution of the G27 command

3.3 3 OPERATION PARAMETERS
3 3 3 1 JOG Feedrate {Pr1, Pr2, Pr3)

These parameters determine the JOG feedrate
The 1nput signals JLF and JMF determine the
feedrate as given in Table 3 7

The unit 1s that of the speed command and
the range of feedrate 1s 0 to 60000

EXAMPLE Make Pr3 = 10000 to set JOG high
speed = 10 m/min when the unit of speed com-
mand 15 mm/min

Table 3 7 JOG Parameter

Speed Parameter JLF IJMF
Low Prli ON QFF
Middie Pr2 OFF ON
High Fr3 ON ON

3 3 3 2 STEP Feedrate (Pr4)

This parameter determines the STEP feedrate
The unit 1s that of the speed command and the
range of feedrate 15 1 to 60000

3 3 3 3 STEP Feed (Pr5, Prg, Pr7)

These parameters determine the urit distance of
feed The input signals JLF and JMF determine
the unit feed as given in Table 3 8

The unit 1s that of the position command and
the range of urut feed 15 1 to 9999999 unsigned

EXAMPLE If STEP 1s executed with Pr5 = 10
when the unit of position command 1s ¢ 001 mm,
the distance of feed 15 0 001 mm x 10 = 0 0!l mm

Table 3 8 STEP Parameter

Parameter JLF JMF
Short Pr5 ON OFF
Middle Pré QFF ON
Long Pr7 ON ON

3 3 3 4 Creep Speed (Pr10)

When the speed limit signal (OVR)} 1s ON during
AUTO mede, the F command of program command
1s limited to the speed designated with Prl0

The F command, 1f 1t 1s smaller than Prl0, re-
ma:ns unchanged

Prl1{ 1s given 1n the umit of speed command
and the value 1s 0 to 60000

3 3 4 OFFSET PARAMETERS

3 3 4 1 8th Coordinate Correction Amount at a Rise
{Pr20)

This paramecter determines the amount of correc-
tion made at a rise of +INC9 or -INCHY

The wvalue 15 1 to 255 unsigned in the mimimum
command unit Set 0 {for 1t when not used

3 3 4 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 15 | to 9999999 unsigned 1n the
minimum command unit See 0 for 1t when not
used

3 3 4 3 9th Coordinate Correction Amount at a Rise
(Pr22)

This paramecter determines the amount of correc-
tion made at a time with +*INC9 or -INC9

The value 13 1 to 255 1in the minimum command
uriit Set 0 for 1t when not used
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3 3 4 4 9th Coordinate Correction Amount {(Pr23}

This parameter determines the maximum of total
correction made 1n the No 9 coordinate system

The value 1s 1 to 9999999 1n the mimimum
command unit Set 0 for 1t when not used

NOTE

1 The amount of correction made at a time
15 converted to a pulse count  If the
ratio of the mimimum command unit to the
pulse count 1s not an integer 1in the
drive system, take the pulse count into
consideration to set the parameter
{Rounding 1s made 1n conversion {rom
the amount of correction to pulse count )

2 Offset 1s correctable during feed hold
and after the end of automatic opera-
tion

3. 3.5 HOME POSITION RETURN PARAMETERS
3 3 5 1 Return to Home Positton Mode (Pr70)

This 6-digit parameter selects a manner of re-
turning to the origin

Pr70 = ABCDEF

A  Presence or absence of a waiting position
after the end of return to the origin
B  Ensuring origin-related signals

Origin LS method

O

D Direction of move at the beginming of
return to the origin

Direction to return to the origin

Setup method

The meaning of each of A to F 1s explained
below

{1) A Presence or absence of a walting position
after the end of return to the origin

A =0 Stay there after the end of return to
the origin
A =1 Move to the position designated with Pr72

after the end of return to the origin and
stay there

NOTE

When A = 0, the machine 1s not positioned
at the origin after the end of return to the
origin If necessary, set A = 1 and Pr72 =
Pril
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{Z) B Ensuring origin-related signals

There are two functions defined here One 1s to
check whether or not the coordinate of the posi-
tion where the origmn pulse has been read-in 1s
equal to the coordinate of the origin (Pril) after
return to the origin It 1s good if the coordinatc
1s 1 the range of Pr7l + Pr77 Otherwise
setup alarm results This 1s called check of
origin pulse The other 1s to check the state of
origin LS at the position of the origin pulse In
the case of Figure 3 25, for example, 1t 1s
checked 1f the states of the slow-down L3 and
the ensuring LS are all at the ON positicn of

the origin pulse It 1s the same with only one

LS  Setup alarm results if an error 1s detected

B =0 Neither origin pulse nor origin LS 1s
checked

B = 1 Origin pulse is checked but orig n LS
not

B =2 Ongmin pulse and origin LS are checked

ON
DECEL LS (LSA)—j oN |
HOME POSITION |

PULSE CHECK
LS (LSB) il
HOME POSITION
PULSE

Fig 3 25

(3) Origin LS methed

This parameter defines the method of origin LSs
(deceleration LS and ensuring LS)

C =0 Neither origin pulse nor origin LS 1s
used
C =1 One slow-down LS 1s provided and the
origin pulse 1s searched at low speecd
in the area of the LS The reference
point 15 the position where the origin
pulse has been read-in
oeceLts— 1
{(LSA)
HOME POSITIGN
PULSE
REFERENCE
POINT
Fig 3 26
C = 2 When a slow-down LS 1s pressed, the tool

moves at low speed and reads 1n the origu
pulse off the slow-down LS



_J—L D =1 The direction of return te the origin
DECEL LS

Lem but error on a slow-down LS In Fig

3 31, return-to-vrigin operation may
HOMSE POSITION start at the point a but not at the point b
PULSE
REFERENCE
POINT A £—p
Fig 3 27 HOME POSITION © ﬂ—@

PULSE

DECGEL Ls—m
C = 3 When a slow-down LS causes the tool to '
decelerate, and the origin pulse read n / N\ :

the area where confirmation LS5 and slow- — T
START START I
down LS are pressed becomes the reference POINT a POINT D A&
point REFERENCE
POINT
ERROR
DECEL LS
{LSA) Fig 3 31
HOME POSITION
PULSE CHECK LS
(LSB}
D = 2 The direction of return te the origin but,
ESFS%POSITION on a slow-down LS, rotation reverses until
REFERENCE | cutside 1s reached In Fi1g 3 32,
POINT movement continues f{rom the start pont
a to the slow-down LS at the return-to-
Fig 3 28 origin speed  After the slow-down LS 1s
pressed, movement 1s made with speed
C = 4 After decleiated at a slow-down LS, the reduced to the return-to-origin creep
tool comes to a stopper and the point speed until the origin pulse 1s read-in
becomes the reference point
This method requires that the Servopack
1s of the CPCR-MR, .CL type and the DB F=0
unit 15 used HOME POSITION @ e
PULSE

)
pECEL LS — | S

pecel E SR :
k (
)

(LSA) STOPPER 1/ ;
AEFERENCE A START \ fstart |
POINT POINT a . I;OINT A e
Fig 3 29 POINT
Fig 3 32

{4) Direction to start travel
D =3 From the posttion of power-offl which 1s

This defines the direction 1in which the teool moves memorized, the system judges the direc-
at the beginning of return to the origin tion of the origin automatically and
causes movement in that direction  If
D =0 The tool begins to move uncenditionally in the power-off position 1s 1n the area of
the direction of return to the origin the origin + Pr76, the device may have
defined in (5) overtraveled the origin by inertia

Therefore the system does not judge the
direction of the origin automatically
@ _ﬂ a Rather the direction of rotation 1s re-
HOME POSITION ] versed until the origin LS 1s passed, to
PULSE '

X return to the origin.

DECEL ,_54[—1:—_ Note that, 1f the motor has run by some
external force during power interruption,
the return-to-origin operation could not
be perfoermed properly (Refer to the

MOTION

/

START POINT A description on Pr76 )
REFERENGE
POINT
Fig 3 30
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3 3 5 1 Return to Home Position Mode (Pr70)
(Cont'd)

(5) Direction to return to the origin

This defines the direction of move to return to
the origin

E
E

0 - direction

I

1 + direction

(6) Setup method

"Setup"” means to define the position where the
origin pulse has been read-in as the reference
point and to set the coordinate of the position
in Pr7l

F =0 Setup will not be performed

F =1 Setup will be performed once after
power-on  After then the system
checks whether or not the reference
point has changed  The maximum
permissible change is = Pr77 (Fig
3 33)

}rm
Reference
Coordinate
After equal 1o previous
2nd one?
Home position P
return completed SL P o alarm

Fig 3 33 (F=1)

Reterence
pomnt coorcinate
equal 1o previou
one?

SET UL alam

Setup

Home position

return completed

Fig 334 (F=2)
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3 3 5 2 TO Coordinate Ofiset (Pr71)

In the return home motion, the tool shde re-
turns to a preset home position When the
coordinate of the home position 15 specified

on the T{ coordinate system by this parzmeter,
the 0 pomnt (origin) of the coordinate system
1s determined, from the home position

- TO COGRDINATE
HOME POSITION SYSTEM

Pr71

Fig 3 35

Pr7] gives the distance from the TO0 coordinate
0 pomnt to the home position given in number of
pulses with a sign, between -9999999 and 9999999

3 3 5 3 Wait Position {Pr72}

The tool shde can be moved to a specified posi-
tion for waiting, after returning home tPril,
A=1

Parameter Pr72 1s for specifying the waiting
position The walting position 1s to be sat by
the distance {rom the home position in the TO
coordinate system The setting range 1s between

-9999999 and 9999999, with a sign

When Pr70 A = 0, wait position 15 not set
and Pr72 15 1neffective  In this case, set
Pr7Z2 = 0

3 3 5 4 Home Return Speed (Pr73)

This parameter 1s for specifying the speed out-
side the deceleration LS  Specify speed from
which deceleration to the creep speed can be
amply made at the rate specified by the speed
and time parameters {(Pr40, Pr4l) within the
length of the deceleration LS

As the length of the deceleration L5, reduce
the reserve length for the servo lag 1l/kp and
coasting 50 msec from the theoretical length
The value 1s set between 0 and 60000 1n speed
command un:its

DECELERATION Pr7dvc
Prag Prdi

Pr73 vs

DECELERATION LS—“‘J—

HOME POSITION
DECELERATION LS ,

HOME POINT F‘ULSEJ-|
REFEREMCE POINT _l"'

f—

-]
Ao 001 sec

Vs (ﬁ +0 05} sec

Fig 3 36



3 3 5 5 Home Return Creep Speed (Pr74)

This parameter 15 for specifying the creep speed
In return home motion within the deceleration LS
range  The maxmmum speed at which the home
position pulse can be read 1s 20 kpps

After reading the home position pulse, the
shde decelerates at the rate determined by Pr40
and Pr4l, with a delay up to 10 msec, io stop
When setting the creep speed, take the inertia
run after the home position pulse fully into con-
sideration

In the stopper stop mode, take the permissi-
ble impact of the collision inte consideration when
setting the creep speed  The setting value
range 1s between 0 and 60000 i1n speed command
units

3 3 5 6 Home Return Torque Limit (Pr75)

This parameter 1s for limiting the torque n
hitting against the stopper in the stopper stop
mode (Pr70, C = 4) return home motion

[The return home torque in the home position
pulse mode 1s always 200% of the rated level,
regardless of the setting of this parameter )

For this setting, take the mechanical
strength of the stopper into consideration
The setting value range 1s between 10 and 250%

3 3 5 7 Coasting Allowance (Pr76)

Determine the range of inversion by taking into
consideration the case where the origin 1s passed
by coasting after power interruption in the
method of returning to the origin that the direc-
tion of the origin 1s automatically judged from
the position of power-off (D of Pr70 = 3) Make
the value of Pr76 greater than the coasting dis-
tance of the mechanical system and well smaller
than half of ithe length of the slow-down LS
This parameter s neffective except with the
method of returming to the origin with the di-
rection of the origin automatically judged (make
Pr = 0}

The value 15 0 to 9999999 (unsigned) 1n pulse
unit

3 3 5 8 Maximum Permissible Home Position Error
(Pr77)

This parameter 1s for setting the maximum per-
missible error for checking the home position
pulse after returning to home  The setting
value range 1s between 1 and 255, without a
s1gn

3 3 5 9 Stopping Time {Pr78)

This parameter 1s for the delay time from the
time of hitting overcurrent at the stopper to the
setting up, in the stopper return home mode
(Pr70, C = 4) The setting value range 1s
between 0 and 30000 (300 seconds) mn 10 msec
units

EXAMPLE

Return -to-home-position mode and parameter
Pr70 relationship

{1} When Home position LSA and LSB are used

HOME POSITION
DECELERATION LS 41

(LSA}

HOME POSITION
PULSE CHECK LS

(ILSB)
HOME POSITION H
PULSE ;SPEC!FIED Pr73 '

v A Pri4 1
] 1
A‘ &

—- X
START

\ / A
POINT b Eg’,’ﬂa HOME POSITION

MAX PERMISSIBLE ERROR ON
HOME POSITION SPECIFIED
BY Pr77

RETURN HOME
MOTION

Fig 3 37

In this case, the specification of parameter Pr70
1s as follows

A=0 Wait at the home posi-
tion, after returnming to
home position

B=2 Check home position
pulse deccleration LS

C=3 Home poistion=L5A LSB
home position pulse

D=2 Start move direction 1s
homeward (specified by
E), but 1f on decele:a-
tion LS, reverse until

clearing
E=0 or 1 Homing direction
- or t
—F=1 Setup only once after
power OGN Because

B=2, only check from
Znd time on

Since only one homing direction 1s specified in
this mode, the execution must be started aflter
the shde 1s first moved to the deceleration LS, 1f
the return start point 1s not known to be on
which side of the LS
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3 3 5 9 Stopping Time (Pr78) (Cont'd)

To enable homing regardless of the starting
position location relative to the home position, sct
D or parameter 70 to 3

Pr7¢g= 02 3371

T— D=3 Automahc descrnmi-

nation of homing

direction based on
stored power off
postiion data

DECELERATION LS

(LSA} i
HCME POSITION _—__’———L—_
PULSE CHECK LS '

{LSB)

HOME POSITION
PULSE

v Pr73 é
! :
: — X
HOME RETURN n
MOTION START i START
POINT & HOME POSITION POINT b
H [I— (
Pr77 Pr73

Fig 338

MoMEPOSTION [
DECELERATION LS
[ Mt N 1

HOME POSITION

[ S

PULSE :
v Pr73 :
* - P74 '
]
AN :
HOME RETURN . N X
MOTION START \' START Fy
POINT b PQINT 3 HOME POSITION
, -
Pri3 Pr77
Fig 3 39

{2) When deceleration LS and home position
pulse are used

In this mode, when the tool slide leaves the

home position deceleration LS, the first home
position pulse 1s taken as the reference point
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RETURN HOME
MOTION

Pr70=

—| —
|
m— [

-]
-]
|
-] —

=

S

Wait at the home posi-

tion, after retarning

to home position

B=] Check home position
pulse

C=2 Deceleration LS

_ J
rome posmion (LT JI_ 11

PULSE A REFE
POIN

D=2 Start move direction 1s
homeward
(specified by L), but
if on deceleration LS,
reverse until clearing

E=0 or 1 Homing dnection
- or +
——F=1 Set up only once after

power ON, checked
only from Znd time on

{3) Stopper stop mode

In this mode, the tool slide 1s stopped by a
mechanical stopper, and this positicn 1s 1egarded
as the home position

DECELERATION ‘___[——_E STOPPER
's .

v
Pr7a
" A HOME POSITION

t ARETURN HOME TORQUE LI
DELAY TIME AT STOPPER(P

— —_—x

Pri4

=]
i) POSITION MAX HOME POSITION
r TOLERANGE(PI77)

Fig 3 40

The parameters for the homing motion are set as
follows

18]

Pr70= 1.0 4
|

A=l After completion of
returning to home,
move to, and wart at,
the position specified
by Pr72

B=0 Checking unnecessary
C=4 Stopper sfop maode
D=0 Always returning-io
home direction
E=0 or 1 Homng direction
——F=2 Setup at each home

returning



3 3 6 TAPE READING-IN AND PRINTING-OUT
PARAMETERS

3 3 6 1 Axis No Designation {Pr54)

The setting range of Pr54 1s 0 - 9 Pr54 1s
added to the top of the tape when programs arc
oulput to the tape, and when the taped pro-
gram 15 1nput, 1ts axis No 1s compared against
the Pr54 stored in Motionpack-33 to detect any
mistake When Pr54=0, this 1s output to the
tape, but a Motionpack-33 set for Pr54=0 reads
tapes without collation

3 3 6 2 Tape Device - Baud Rate Setting (Pr97)

The parameter Pr97 defines the baud rate of
transmission between the Motionpack-33 and a
paper tape punch or reader

Select an appropriate baud rate out of 110,
300, 1200, and 2400 according to the paper tape
device

The parameter is stored in the Motionpack-33
programmer and will be lost once supply of power
to the Motionpack-33 programmer stops  Set the
parameter each time before making transmission
to or from the paper tape device

3 3 7 PARAMETER SETTING

All parameters must be given before operation
starts However, you can set some parameters
simply to 0 if the functions related with the
parameters are not used  Some other parameters
must be set appropriately for the system  Rela-
tionships of the parameters are explained below

Table 3 8 Parameter Setting

Parameter No Function Setting
Prt to Pr3 JOG speed sets the JOG speed only to be used
Set 0 when not in use
Pr 4 STEP speed Sets when STEP 1: used
Set 0 when not 1n use
Pr 5 to Pr 7 STEP feed amount Sets the STEP feed amount only to be used
Set 0 when not in use
Pr 10 Creep speed S5et 0 when OVR signal 1s not used
Pr 26 to Pr 23 OFFSET amount Set 0 when OIFSET correction 1s not used
Pr 40 to Pr 45 Servo . -
Pr 46 G27 Allowable error amount *
Pr 5¢ to Prs3 Urit ¥ If not precise, Pr 53 = 100
Pr 5i Axis No Set 0 when 1xs no 15 not used
Pr 60 to Pr 61 Overtravel *
* When waiting position is not set 1N 72 = 0
Pr 70 to Pr 78 Home position Pr 75, Pr /8 = 0 ¢xcept for butting home
position return
Pr 76 = 0 except Ior power fallurce back-up
Pr 97 Tape device baud rate Set baud rate before using tape device

*Set the value applicable to the system
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3.4 FUNCTIONS OF Motionpack-33
CONTROLLER

3.4.1 OPERATION MODE

Motionpack-33 has the following five operation
modes

(1) EDIT mode

(2) JOG operation mode
(3} STEP operation mode
(4) HANDL opertion mode

(5) AUTO operation mode

The EDIT mode 15 for writing programs and
setting parameters with the Motionpack program-
mer, and involves no machine motion  The JOG,
STEP, HANDL, and AUTO operation modes are
manual or program-controlled operation modes

The Motionpack system 1s selectively set to
one of the five operation modes with external
input signals, 1 e , EDIT, PLAY, JOG, STEP,
and SBK The five operation modes are given
priority ranks as shown below

(1} EDIT mode

{2) JOG operation mode, STEP operation mode,
HANDL operation mode

{3) AUTO operation mode

CMPC CM33 J

ce 11 |EDIT .
T zleay :
— T
INPUT 13LJ40G oo 0oL ¢
CIRCUIT 27
28 1 SBK
47 SBK
48 024V

I ]

Fig 3 #1

No two modes can be set smultaneously
When the modes are switched over during oper-
ation, the earlier mede remains effective until
the operation ends, cr 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 Jevel signals )
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Table 3 10 Operation Modes Selection Conditions

Mode Signal EDIT | PLAY | JOG | STEP SBK
EDIT ON - - - -
JOG ON - -
STEP CFF ON -
HANDLE ON ON

Block OFF ON

o ON

peration

AUTO OFF OFF [~

Program

operation OFF
Note "-" means invalid (regardless of ON or

OFF) condition

3 41 1 EDIT Mode

This mode 1s for writing and editing programs
and parameters with the Motionpack programmer
Th:is mode takes prionity over the JOG, STEP,
HANDL and AUTO modes

in the EDIT mode, MP ready signal {connector
Ch- ) 15 OFF, but servo clamp control continue

3 4 12 JOG Operation Mode

This mode 15 for JOG feeding and returming to no
HOME position In the JOG operation mode,
while the +JOG & STEP (+JS) signil 1s ON, the
machine 1s jogged 1n the plus(+) direction

While the -JOG & STEP (-JS) signal 1s ON, jog-
ging motlon takes place 1n the minus(-) direction

—_
CMPC GM33 i
L sds _ FORWARD
QO
lHJS _ REVERSE
< O
INPUT HIGH MIDDLE LOW
CIRCUIT ! ;

Fig 3 42

The feedrate of jog motion 15 selected by com-
binations of the JOG middle feedrate signal and
the JOG low feedrate signal among the three feed-
rates set by three parameters

Table 3 11
Feedrate [JLF | IMF Operation
Stop OFF | OFF | No motion
Low ON | OFF| Fuiedrate sct by parameter Prl
Middle OFF | ON | Feedrate set bv parametcr Pr2
High ON ON | Fcedrate set by parameter Pr3




The relationship between program operations and ON
JOG operations 1s as follows

+JS
When a JOG signal 15 received turned low '

during a program operation, the motion stops b ™ Distange moved 1s
after deceleration, and the JOG operation mode +”:;e,::é'r?n ) set by parameter
15 turned on At this time, Motionpack 15 1n the I
following state

Fig 3 44
(1) The block No of the program block under
execution 15 cleared, and 1s reset to the top
bleck No of the program Table 3 12

Signal
(2) The following output signals are turned off
& P g f)?stdance JLE | JIMF Operation

(a} In-operation (STL) Stop OFF | GIT | No mation
(b} M decodes (M51 - M54} Short ON | OFF | Distance moved sct by parameter Pr5
{c) Home position return completion {ZPM) Medium CFF | ON | Distance moved set by paramcter Pré
(d) External positioning alarm (EPAL) Long ON | ON | Dhstance moved set by parameter Pr7

{e) External positiorung completion {(G34)

The change of the signals when program oper-
ation 1s switched to STEP operation, 1s the same
as with the JOG operation mode

{f} Automatic operation completion (M30)

{3) The following output signals maintain their

state 3 4 1 4 HANDL Operation Mode

(a) Motionpack ready (RDY) In the HANDL operation mode, operation proceeds

(b) Battery alarm (ALM2) according to the pulse imput generated from
manual pulse generator Multiplication factor of

(¢) Near HOME position (ZNP) feed distance can be selected from X1, X10, X100

by combiming JLF and JMF signals

JOG —I . Table 3 13
MOTOR - :
i_ Signal

X Multiplication JLF | IMmF Motion
STL —-I— Factor

' 1

. ' Stop OFF | OFF ] No motion
x 1 oN | oFF ione amount per pulse

Fig 3 43 = Command unit x 1
Move amount pi: pulse
x 10 OFF On = Command umit x 10
3 413 STEP Operation Mode

x 100 ON ON Move amount pcr pulse

= Command unit x 100

This mode 1s for STEP feeding and for returning
to HOME position  STEP feeding mecans motion by
one step at a time with the distance of a single

step being selected from among three set dis- Maximum speed during HANDL operation 15 con-
tances, long, medium and short irelled by parameter Pr4 If the manual pulse
generator 15 rotated rapidly or multiplication
When the +TOG & STEP (+J5) signal 1s factor X10, or X100 1s selected, when maximum
switched from OFF to ON, the machine shde speed set by Pr4 15 lower than that set by
moves 1n the plus(+) direction, through the manual pulse generator, feed may be continued
distance set by the parameter which corres- after pulse generator 1s stopped
ponds to the combination of the two JOG
feedrate select signals (JLF and JMF) Maximum accel/decel speed 1n the HANDLE
operation mode 1s half the value (two times the
In this case, the STEP feedrate 15 the one accel/decel time) set by parameter Prd0, Pr4l

set by parameter 4
The current limit 1s 200% HOME rcturn

operation cannot be performed in the HANDL
operation mode  The signal change when
PROGRAM operation mode 1s changed to HANDIL
operation mode 1s the same as JOG operation
mode
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3 4 1 4 HANDL Operation Mode (Cont'd)

Changing to HANDLE operation mode cancels
the program Operations in sequence of
AUTOMATIC, HANDLE, and AUTOMATIC cannot
be executed  Second automatic operation 15
performed on the top block of the program

In HANDL mode, the current position 1s up-
dated according to the movement of the manual
pulse generater If an incremental command
(ke GO1 Uuo ) comes after HANDL mode has
been changed to AUTO mode, the current posi-
tion moves as much as the ncrement With an
absolute command {like GO0 Xxo }, the goal
1s the designated position regardless of the
current position

In HANDI, and other modes, acceleration and
deceleration are linearly performed  Soft stroke
himit s also effective

NOTE

When stopping the machine in the HANDL

operation mode, turn off the JLF and JMF
signals to insure safety 1f multiplication

factor of x 100 1s set, even for one pulse
imnput, the machine can be operated by the
distance corresponding to 100 pulses

< HANDL gperation mn AUTO mode >

HANDL PG feed 1s possible even in auto mode
if the feedrate (F) of a skip positioning command
(G05, GO06, or G0O?7) 15 0 The pulse magnifica-
tion factor and the direction of move are the same
as those of movement in HANDL mode

Execution advances to the next block if a skip
signal of Fig 3 43 or a command when distribu-
tion of command pulse by HANDL PG has come
to a designated position

Distance

EXECUTION
OF NEXT BLOCK

Time

Fig 3 45 Reference Pulse and Position Set
by Handle PG

Moves around the reference
position

HANDLE PG command
Adjusts to the reference by

HANDLE PG
Turns on the skip signal

GOl X 250 F8000

M55
GO05 X 9999*! FO

Gbh2 X 0 T1 Setting the coordinate

Gs3 T1
GOl X X F8000
*1 ¥ = 9999 must not exceed soft limit range
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3415 AUTO Operation Mode

In AUTO mode, the Motionpack-33 system oper-
ates according to the program held in the con-
troller The program 1s a series of function
commands evoking specific motions In AUTO
mode, a programmable controller controlling the
Motionpack-33 selects a4 program to execule
according to a working schedule and starts
operation  Receiving the starting signal, the
Motionpack-33 controller executes the function
commands one after another automatically,
beginning from a designated block, until a
program end command (M30)}) comes

Thus automatic operation 1s performed when
AUTO mode s selected, the program to =xecute
15 designated, and the starting signal has been
entered

{1) Program storing
A block accommodates one function command

Program numbers are fixed for every 10
blocks

When program number 00 15 selected, execu-
tion starts at block number 000 Similarly, the
selected program number 1s 01 (02, , or 39,
execution starts at block number 010 (020, s

or 390)

The program will be executed normally in the
order of block numbers but the commands Gé&7,
G68, and G69 change the order of execution

The program must end with M3C that declares
the end of program

There 15 no no-operation command of he
Motionpack  If programs are all cleared, M30
enters the programs

No program can be inserted and deleted
When storing pregrams, do not provide any
empty blocks before M30

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

EXAMPLE
PGSL 10 ON (LOW)
PGS 2 ON (LOW)
Others OFF

With thus, program No 12 1s specified, and
the program 1s executed from block No 120

When a program start signal 0 - 9 (PGS0 - 9)
1s turned ON, the program starts from the spe-
cified block PGS 0 - 9 serve both as selecting
signals for program Nos 00 - 09 and as program
start signals



(2) PROGRAM Operation

Program operation 1s an automatic operatlon ex-
ecuted under the the control of programs stored
in the user program area (numbered by block
numbers 0 - 399) The method of specifying
programs will be described i1n detail, later 1n
section 4 2 Program Operation Functions

Program operations can be started by either
of the following two methods

Starting by a program start signal PCS 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 1s
executed

124y |
= lCE 25 | AT AUTO_START
et ATST L T
}1[ . 41 | ATSTP | AUTO STOP
_________J PR%G'EAM
5 | PGSO START 0
r —0 &
6 | PGS _ 1
- 00—«
7 PGS2 —_ 2
0 O
-21 ), PGS3 ! _ 3
& T 1
22 | PGS4 — 4
& O O
23 | PGS5 — 5
o O
18 PGS6 — [+
QO o
39 | PGS7 — 7
£ O o
2 PGS8 —— 8
g 0 ©
3 g POSS | e 9
PROGRAM
4 PGSLOC SELECT
B © o——+4 00
19 | PGSL10 —
f <0 o—————4% 10
PGSL20
20 4 0 O 20
.35 PGSL30 —
< 3 o4 30
Ozav 47r
48
49 '
Mothonpack
Fig 3 46
CAUTIONS

The automatic start signal line (ATS),
and the automatic stop signal line
(ATSTP), must be 1n connection with
the 024V point

Program select signals (PGSL 00 - 30)
must be turned on before program start
signals (PGS 0 - 9) are turned on

If not, error Crr aSEL will be
activated

Once a PGS (program start signal) is
accepted, other program start signals
are not accepted, unless any cne of the
following conditions 1s satisfied

wWith the execution of M3{0, the pro-
gram operation is completed, and PGS |
1s turned off

The program clear {PGCL) signal
1s turned on 1n a feedhold state, and
the subsequent execution block has
returned to the top block

Starting by automatic start (ATST) signal
or automatic stop (ATSIP) sighal

In this case, PGS 0 - 9 signals are used only as

work No select signals
ON ON
OFF
S py L
I ' i
—_— | ON ! )
ATSTP | T ]
, ! OFF 1
] ! 1
{START *CONTINUE CONTINUE
PROGRAM .
OPERATION INTERRUPTICN  INTERRUPTION
(FEEDHOLD)
Fig 3 47

In this case, when an automatic start (ATST)
signal 1s turned on, the program operation 1s
started To stop the program operation (feed-
held state), turn off the automatic stop (ATSTP)
signal, or turn off the ATST signal

(3) Single Block Operation

CMPC CM33
1 24V SINGLE BLOCK
INPUT CIRCUIT = CE 28 SBK
o 9> o
H Y SINGLE BLOCK
(N ! | START
24 SBST
47 & 5 o
47
48
02av as ;S
1
1
Motionpack
Fig 3 48
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3 415 AUTO Operation Mode (Cont'd)

When a single block moede (SBK) signal 1s turned
on, the machine stops after completing the execu-
tion of the current block, and the control enters
the single block operation mode

When a single block start (SBST} signal 1s
turned on 1n this state, the machine executes the
next one block and then stops If an 5BST signal
1s turned on after the completion of a program,
the top block i1s executed.

Oh

SBK —l
ON ON
I

sesT /l_l /] Iil I
K! | KJ YL

. !

EXECUTION
]
1 BLOCK 1 BLOCK 1 BLOCK
EXECUTION EXECUTION EXECUTION
1 PROGRAM TOP BLOCK
END EXECUTION
Fig 3 49

When the single bleck operation signal 1s turned
off, the execution of the program 1s restarted,
regardless of an SBST sitgnal, and the program
is executed continuously

When a program start signals (PGS 0 to 9)
are turned on while a single block opcration mode
signal 1s on, the program 1s not started, 1t 1s
started only when a single block start (5BST)
signal 1s turned on  However, 1f no program
start si1gnals(PGS 0 - 9) are on, a single block
start signal 15 meffective

When the single block operation mode signal
1s cleared after the completion of one program, a
subsequent program start (PGS 0 - 9) signal will
start the program

(4} Feedhold State

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

1 Turn off PGS § - 9, or turn off automatic
start (ATST) signal

2 Turn off the automatic stop {(ATSTP) signal
With method (1), as soon as the feedhold
signal ends, Motionpack 1s cleared of the
feedhold state, and resumes the program
operation

A program clear {PGCL) signal 1s effec-
tive only during a feedhold state  When 1t
15 turned on, the block number te be exe-
cuted returns to the top block of the current
program When the subsequent program
start signal 1s turned on, the program 1s
executed from the top block
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3 4 16 Return to Home Position

Home position return should be executed before
starting under the following conditions because
home position coordinate of Motionpack-33 1s
changed

Motionpack-33 controller power supply 1s
turned on

Machine position 1s changed for maintenance or
repair

Return to Home position 1s possible mn the JOG
operation mode, STEP operation mode, and the
AUTO operation mede, provided the system 1s
clear of the alarm {ALMI1) staie

When home position return (ZRN) signal 1s
turned on 1n these modes, the return HOME mode
15 turned on, and the tool shde moves to the
home position When the shde returns to the
home position, 1t stops, and Home position return
completion (ZPM) signal 1s output Stored
stroke limit 1s effective after home position return
1s completed

Upon returning to the home position, the
shide remains motionless even if the home position
return (ZRN) signal remamns on, but when the
signal is once turned off and then turned on, a
return home motlon 1s executed again

When the return home signal 1s turned off
while the shde 18 moving towards home, the slide
siops

zRy_—CE 10 =5 HOME POSITION RETURN
CE 47
o}
24V a5
43 t
‘L HOME POSITION
D5 RETURN
Z8M COMPLETION
ZNP €D 19 l—f:J— NEAR HGME POSITION
1
2av b
2 _ _
! —_— —_— [
cB 18
LSA? b HOME POSITION
£=5"1 DECELERATION
LSAG 17 LSA
14
Lsa2 y: HOME POSITIIN CHEGK
! 251 dn
LSBC 13
49
1 24V ;
0 2av Eith
Motonpack

Fig 3 50

The near home position {ZNP) signal 15 turned
on while the tool slide 15 1n the unmediate vicinity
of the home position, but 1s turned off 1n other
positions
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Fig 3 51

The home return completion {(ZPM) signal 1s
turned on when a home return motion 1s complet-
ed, but 1s turned off under the following
conditions

Mode switching over
Return Home signal ON

Both Motionpack alarm (ALMI1} and error
reset (ERS) ON

Emergency stop [see (Note) on Fig 4 7]

wWith Motionpack-33, 1f the motion signals for both
forward and reverse directions are turned off,
the machine stopped for emergency With a
circutt connected to a DB umt, 1if both the for-
ward and reverse OTs are turned off, the
machine stopped for emergency The DB brake
1s applied for both directions

cC 13 ] — FORWARD
MOTION READY
19 — REVERSE
0 o=+ MQTION READY
20 4 i

Motionpack

Fig 3 52

The return-to-origin operation is defined by
parameters Pr 70 to Pr 78 as summarized in
Table 3 14 Refer to par 3 3 for the details

of parameters

Table 3 14 Return Home Parameters

Parameter Description Unit
No
Pr 70 Return home mode
Pr 71 Home position coordinate | No of pulses
Pr 72 Wait position Speed unit
Pr 73 Return home speed Speed umit
Pr 74 Return home creep speed | Speed unit
Pr 75 Return home torque lmit | %
Pr 76 Coasting allowance No of pulses
Pr 77 Permissibie error Nc of pulses
Pr 78 Butting time 10 msec

It 15 possible to select the origin LS as an
A- or B-contact by connections to terminals
and of the CB connector

] H] ]

3 4 1 7 Motonpack-33 Coordinate System

Motionpack-33 has 10 coordinate systems (T0 tgo
I'%  Coordinate system T0 1s defined by PG
home position pulse and home position LS

Coordinate systems Tl to T9 are based on Coor-
dinate system T0

Method of Coordinate System Setting

@ Presetting offset amount 1n parameter 20 (co-~
ordinate system T8) and parameter 22 (coordinate
system T6) and shifting coordinate system by
turning on or off external signal +/- INC

@ Presctting by programmer
@ Coordinate system setting reference G52

Relationship between coordinate system TO and
coordinate systems T1 to T9 are determined by
shift amount register (Sn) corresponding to axis
No and offset register (On)

Fig 3 51 shows coordinate setting and
register

SHIFT REGISTER

t G52x Tn
n
Sn ——l_

. PROGRAMMER

OFFSET REGISTER
n PARAMETEA 20
{OR 22}
On

* OFFSET REGISTER 1S ONLY WITH T8 AND T9
Fig 3 53

Each coordinate system 1s not set by the
corresponding program but the same coordinate
system can be set in any program

Shift amount register, offset amount register and
Coordinate system shift

Where coordinate value at coordinate Tn 1s tn,
shift register corresponding to Tn 1s Sn,
coordinate value 1s obtained from the following
formula tn= to+Sn

Example

When shift register (S1) at coordinate system T1
15 100, the relationship between coordinate
systems TO and T1 1s as shown in Fig 3 52

In mm
150

P -
& + 10
uY 1

100 250
250
Fig 3 54
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3 4 1 7 Motionpack-33 Coordinate System (Cont'd)
Coordinate value t1 of the positien of 150mm at
coordinate system TO at coordinate system TI1 1s

t1 = te + 51
= 150 mm (TO0) + 100 mm
= 250 mm

Setting positive values in Sn shifts the home

position of coordinate system Tn in the negative
direction  This facilitates tool length compensa-
tion in setting coordinate system by shift amount

Setting tool length 1n shift amount register Sn
sets the coordinate system of which home position
1s shifted by the length

Coordinate systems T8 and T9 are provided
with offset zmount registers (08, 09) in addition
to shift amount registers (S8, S9)

When the coordinate value 1s t; at coordinate
system T8, and the corresponding shift amount
registers are 58 and 08, ts 15 obtammed from
the following formula

tSZtD‘*SE +og

Example

When shift amount register 5 of coordinate system

system Ty 1s 100mm and offset register Oy 1s
Zmm, the relationship between T0O and T8 1s as

shown 1in Fig 3 55
i"omim
—100 —98 —97 0 30
Q— T
58=100
08=—2"T,
T8 (BEFORE
N4 98 128 CORREGTION)
|_Preo
03:(—2l+(—1)“'\ 14
=3 T8 (—ING 8 INPUT
127 ONE TIME)

PARAMETER 20={mm
Fig 3 55

Coordinate value ts of the position of 30 mm at
coordinate system Ty 1S

te = to + Spg + Oy
= 30 + 100 + (-2)
128 mm

Coordinate system setfing by offset amount
applies to compensation for toal wear  Setling
tool wear amount shifts the home position by the
set value The direction of home position shift
18 positive when offset register 18 negative
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In coordinate system I8, the value set to
parameier 20 by twrning on or off signals +INC8§
{or ~INC8} can be added to or retracted from
offset register  Setting tool wear compensation
per time to parameter 20 and turning on or off
signal -INC8 permits automatic compensation
The same applies to coordinate system T9Y

(1) Coordinate system shifting by +INC,-INC
signals

With the coordinate system T8, each time +INCS
signal or -INCE8 signal turns on correction 1s
made in the + or - direction respectively The
correctiont distance 1s set by parameter Pr20
After several corrections, as the total correction
amounts to the maximum correction as set by
parameter PrZl, no further correction 1s possible
and an answer-back signal for absolute maximum
offset (OFM) 1s output When +INC8 anc -INCS8
signals are given simultaneously, no correction
1s made, and an answer-back signal, offset 0
{(OFR}, 15 output

The coordinate svstem TG 1s corrected similar-
ly by +INC9% and -INC9 signals The correction
distance 15 set by parameter Pr2Z2 and the
maximum correctilon 1s set by parameter Pr23
When coordinate system T8 or I'9 1s selected,
the coordinate values are modified by the sum of
the shift (S8 or S9) of the ccordinate system
itself and the offset {08 or G9), from the values
for the TO coordinate system

EXAMPLE When the coordinate system 18 1s
shifted by shift amount (58) of 100,000 from TO,
and 1ts offset (OB) 15 -0 020, the position com-
manded by G01X200 000 in the T8 coordinate

system 1s as shown in Fig 3 56 below
200 T8 COORDINATE SYSTI
DISPLAY (A8}
R TO COORDINATE SYSTt
[, 100 000 b tho 0zq | 20000 DISPLAY (A0}
- -0020 100 000

e =
100 000
-0020

Fig 3 56

Che related parameters are hsted in Table 3 15
For details, see par 3 3 4 Offset Parameters

Table 315 Offset-related Parameter Setting

Parameter Nc Content Unit

20 T8 coordinite single FPosition command
corryclion unit
T8 coordingte mas Position command

2 correction unit

22 T9 coordint¢ single Paosition command
corrcction anit

23 T9 coordindte mis Position command
correction unit




When an INC signal 1s received, the corres-
ponding coordinate system 1s corrected (+ or -}
by the distance set by the parameter  This
correction 1s executed while the machine 1s at
standby 1in the AUTO operation mode When the
sum of the values in the offset register 8
exceeds the 1max value after adding the latest
increment, an offset *max (OFM) signal 1s
output, and when 1t 15 below, a :increment made
(INCD) signals 15 output

APPROX 50 ms
1
+ ING8

] I |
OR ~ INGB \;
1
INCD OR OFMA—Ihl—

Fig 3 57

When + and - mcremental commands are received
simultaneously, the cffset register 8 1s zeroced,
and an offset 0 (OFR) signal 15 output

@ When -INC8 15 received before executing
~INC8 (INCD or OFM)

e L

m

OFR

(Motionpack — Sequencer)

Fig 3 58

@ When -INC8 1s received after the +INCS

completion signal has been output
1INC8 l\ ]

—iNC8 \ 3

OFR

{Motronpack — Sequencer)

Fig 3 59

|

+ 24V 38 &ﬁCS
Lo EE 5—— 4 INCREMENTAL COMMAI

:Ef CE a7 - INCE
~INCREMENTAL COMMAI

CE 1 ! +INCS
54 | INCREMENTAL COMMA!

CE 33 —INC8

b —INCREMENTAL COMMA,

CE 47 Dzav

48

49, 1
CD 9 INCD [_5_ INCRENENT MADE
COI0L  OFE I"’::L OFFSET DISTANCE 0
co11]  oFm 21| oreser DISTANGE REAC
CO1 | pav e

-2 i

Motonpack _ ‘ ! _
Fig 3 60

{2) Coordinate system setting by program

In addition to the setting possibiity of 11 - T9
coordinate systems by programs with G52, they
can also be preset by programs  The shift dis-
tance of cach coordinate system 1s that from the
TO coordinate system

In addition to the offset correction possibihity
of T8 and T9 coordinate system with *INC8 and
*INC9 signals, the prog:am presctting of the
initial values 1s also possible When the coordi-
nate system T8 or T9 15 used, the position
commands specify coordinate values which are
corrected by the reduction of the shift distance
(5) and the offset distance (O)

When the T8 or T9 coordinate 1s used, all the
position commands are corrected for the shift
distance (Sn) and the offset distance (On}

"On" 1s contained 1n the coordinate systems T8
and T9 only

These presect values are updated by sectting
coordinate systems and shifting coordinate
systems by INC signals

(a) Setting offset

Select position setting mode

Whenever the POSITION mode switch 15 press-
ed, block number 1s indicated as@@-—u—
Offset selection 1s indicated by "0" and shift
selection by "5 " A flashing digit indicates a
coordinate number

Select "0" (offset selection), write a coordl-

nate number, and touch switch or The
block number indication stops to flash the data
display begins to flash

Write an offset value and touch the WRITL
switch
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3 4 1 7 Motionpack-33 Coordinate System

Then touch switch,

system 1s selected.

Numbers are in the mimimum position command

unit

(b) Setting shift

{Cont'd)

coordinate system 1s selected Numbers are in
the mimimum position command unit

and the next coordinate

Select position setiing mode

Touch the

to flash

POSITION mode switch, select "5"

(shift selection), write a coordinate number, and
touch the switch or
indication stops flashing the data display begins

Write a shift value and touch the

The block number

WRITE

{3} Method with a coordinate setting command
(G52) See par 3 4 2 7, Coordinate setting
command (G52)

3 4.2 FUNCTION LIST

All the function commands have codes consisting
of G and two digits The functions of these
commands are diverse, commanding positions,
feedrates, torque, auxibary functions, dwell
time, coordinate Nos , number of loops, jump
destination block Nos , etec , but the length of
each block 1s fixed irrespective of the ccmmand

switch  Then touch switch , and the next word length.
Tabie 3 16 Function Command List
Function Function Command
Descript

Command Code Word tption

Golx F I
Positioning | GOI U Move 1o position X {or U) at speed F and terque hmit 1

F,Ican be omitted

cas When skip signil turns on, execcution 1s nterrupted, and jumps
skup G6 GO5X F 1 to the next block
Positioning | o o U G05 skip signal EPS5 G06b  skip signal EPS6
G07 skip signal EPS7

Positioning G 34X P I Move to X (or U) position at speed F and torque |
by External ] G34 U * When external positioning signal {EXP2) 1s received, the shde
Signal 15 positioned there
Home Posi- 27 G27X F i Move to X (or U} posttion at speed F and torque 1 and chech home
tion Check U position at that position

Delay for After enecuting {ced command, delay until in-position state 1s

n-position entered, then, move to next block
Detay Go4 Delay until time specified by lapses, and then, move to next T

Delay time

block

Coordinate G52 Goex T Set current position as x (or U) in Tn coordinate system
switching u
Coordinate G53 G537 Switching 1nto Tn coordinate system
Setlting
Arroval Check | G67 Go7P When arrving at X (or U) by skap positiering without skapping, jump to P

Repeat caling

subroutine Execute subrouune L times from P
Subroutine | 4 GesL P
Call Calling end-

specthied subroutne Execute subreutine from P until arrival at X {or U)

GesxX P

U
Simple jump
P block

G6ap Go to eaccule oc
Jump 69 Return from

subroutine Return to block next to subroutine call (G68)

Ge9

Signal cutput Qutput M signal, and when corresponding M-FIN signal turns on,
Aux M M reset M osignal output, then, when M-FIN signal turns off, execute
Function (M5] to M56) next block

M30 Eﬁr}%gram «nd Reset In-operation signal {STL), and output M30 signal
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3 4 2 1 Posiboning Command (G 01}

GOl X0l

UP—1r N
[T T T AT

F Fe ok r e - I LR
‘
[ T T ) LoaL a2

G0l positioning

X position 1n absolute value
(-9999995 to +9999999)

U position in-ancremental value
(9999999 to +9999999)

F speed (0 to 60000)

I torgue limit (10 to 200%)

Unit of position data (X and U) 15 determined
by parameters Pr50 and Pr5i, and decimal point
position, by Pr52

Unit of speed data 1s determined by position-
ing command unit and fractional digits (Pr52)
See par 3 3

Operation

GOl command gives the movement to position X
{or U) in the currently selected coordinate sys-
tem at speed specified by F and torque I X is
shown in absolute wvalue, and U, 1n incremental
value  Incremental value shows the move amount
from the previous command position to the cur-
rent command position

SPEED
(m/MIN)’
REFERENGE
4 EXECUTION OF
GO1IN NEXT BLOCK
MOTOR LOC
—— TIME
mm
300 .
POSITION
’ REFERENCE
200
—= TIME
Fig 3 61
Example
Current position 200 mm

Command position 300 mm

Speed 4 m/min

With torque limit (10 to 200%),

GO1 X300 000 F4000 1200 1n absolute value

G01 U100 000 F4000 1200 1n inciemental value

Fig 3 61 shows GO0l command execution and
motor movement Positioning command 15 linear
accel/decel

With a positioning command, the speed designa-
tion (F) can be omitted, In this case, the
previously specified feedrate 1s used again
{However, after clearing a program, be sure
to specify speed 1in the first feedrate command )
When an override signal (OVR) 1s on, speeds
above the one specified by parameter Prl0 are
creeped to the speed of parameter Prl0-

The setting range for torque limit I 15 between
10 and 200 Its unit 15 % of the rated torque
The ratio of programmed 100% torque to the
Servopack and motor rated torque 1s set by
parameter Pr53

The same torgue lLimit 1s applied to both the
+ and - directions, but 1t 1s subject to errors up
to t10% With a positioning command, the torque
limit specification can be omitted In this case,
the same value as the previous command 1s used
again  When the program 1s cleared, the torque
hmit 1s switched to 200%

Execution of next block

When the reference pulses for movement to the
specified position programmed by GO1,
Motionpack-33 controller executes the command
of the next block Fig 3,61 shows the command
m which GO0l 15 programmed 1n the next block

As shown 1n Fig 3 61, 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 reaches the specified position,
Insert In-position command {(G04) or time delay
command {G04D ) Sce par 3 4 2 5 and
3426

The parameters related to positioning are
shown in Table 3 17 Table 3 18 shows the
servo parameters  For detailed setting of each
parameter, see par 3 3

Table 3 17 Positioning Parameters

Parameter No Description Unit
us In-position range Pulsc
50 Puise ratio M
51 Pulsc ratio D
52 Decimal point position | No of digits

Thrust ratic
53 = rated thrust/servo %
rating > 100%

S4 Axis No <designation

60 - direction stored Position command
stroke Limit unit
+ ditection stored

61 * Saime as above

stroke himit
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3 4 2 1 Positioning Command (G 01)

(Cont’d)

Table 3 18 Servo Parameters

Parameter No Description Unit
40 Max speed speed
41 Accel time ms
42 Position loop galn pulse
4y Servo error deviation pulse

3 4 2 2 Skip Positioning Command (G 05, G 06, GO7}

Skip positioning command 1s 1n three types. each
designated by G05, G06 and GO07

} E A | ;
GO5 XU .0l Foaco s oo

' i
UL JLUodLoab e AL abL

The conditions are similar with G06 and GO7

G05, GO06, GO7 positioning
X position 1n absolute value

{-9999999 to +9999999)
U position 1n incremental value

(-9999999 to +9999999)
F speed (0 to 60000)
I torque lhmit (10 to 200%)

With these commands, the shde moves to the
position X (or U) m the currently selected
coordinate system at speed F and torgue limit 1
(F and I can be omitted, as 1s 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 15 started

To execute the command of the next block
after the motor has reached the target position
1t 15 necessary to insert the in-position wall
command (G04) or wait command (G04D )
Refer to para 3 4 25, In-position wWait Com-
mand, and para 3 4 2 6, Wait Command

Command GO5 1s skipped by a signal 5 (EPS5),
G06 by signal 6 (EPS6), and GO7 by signal 7
(EPS7) 1f no applicable skip signal turns on
during the motion towards the position specified
by X (U), the motion 1s identical with the one
under GO1

If an applicable skip signal 1s already on,
when a command G05, G06 or GO7 1s given, the
execution 1s postponed until the skip signal
turns off If 1t 15 not turned off within 2
seconds, the control enters the skip signal fault
(MP alarm) state
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1F A |4 2av
1/ 0 POWER R
72 ov | SumeLy (FREPARED BY USER)

=1
CE 15
Z@g CE 16 | EPSB —

EXTERNAL POSITION
SKIP SIGNAL 5

EXTERMNAL FOSITION
SKIP SIGNAL 6

CET7 | EPST _
| 5
1 EXTERNAL POSITION
CE 47| Og% SKIF SIGNAL 7
48
49
Mononum-_lr ~ _
Fig 3 62
SPEED
30ms MAX
COMMAND ™ |
MOTOR
B
/, e
p -
OSITION ? L | . POSITION SHIF
| — BY DELAY OF READ IN
COMMAND
MOTOR

—am—T1M =

SKIP
SIGNAL

p—

P NEXT BLOCK COMMAND

[ G 05

Fig 3 63

With the skip positioning command, the posi-
tioning motion can be interrupted by an external
signal, and the exccution can be shifted t>
different blocks

For example, with the HI-CUP motor feed unit
shown in Fig 3 62, used in deep hole driling
operations, the skip positioning command is
useful

In this case, the feed 1s commanded by a
skip positioning command, and the load on the
tool 15 so detected that 1t gives skip positioning
signals at certain levels Then, as the tool load
reaches these levels, the feedrate 1s switched
down to the predetermined optimum level



RAPID TRAVEHSE
SPEED DY TECIOR
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Fig 3 64
SKIP 5 SKIP §
£PSS EPSE

RAPID TRAVERSE

F10000

F 10006

200 350

Fig 3 65

With the spindle motor current monitored by a
proper means, when 1t exceeds the rated level
during feeding at F=350, a skip signal EPS5
1s turned on, and when 11 exceeds the :ated
level at F=200, EPS6 15 turned on

Program example

NO040 G53 T3 T3 coordinate select

041 GO1 X200 F10000 Rapid traverse

042 GO5 X350 0350 F=350 diiling feediate

043 G67 P047 Arrival check ™"

044 GO6 X350 F200 =200 drilling feedrate select
045 G67 P047 Ariival check N9t

046 GOl X350 F100 F=100 drilling feedrate select
047 G04 In-position

048 G53 TO 10 coordinate select

049 G69 P300 Jump to N=300

N300 G27 X0 Fl000D0 Return to home position

301 M30

Nole When the shde artives at X {or U)
with the skip positioning command without
skipping with the arrival check (G 67)
command, 1t Jjumps to P (Sce 34 2 9)

Exccution of the next block

When the controller detects that the associated
skip signal 1s ON, 1t stops positicning operation,
slows down and stops  After the end of distri-
bution of command pulses, 1t begins tc exccute
the next block  Note that the timing of reading
the skip signal may delay 30 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 1s
reached before the skip signal turns ON s the
same as with GOl {refer to par 3 4 21)

Related parameters
Refer to par 3 4 2]

3 4 2 3 External Positioning Command (G 34)

G34 ‘Xl B R A ] FI. ERS | SRS . | Il s
Ul

‘
[R T ST

G34 external positioning

X position in absolute value
(-9999999 1o +9999999)

U posttion in incremental value

(-9999999 to +9999999)
F speed (0 to 60000)

I torque hmit (10 to 200%)

with this command, the shde moves to the
position X (U) mn the currently selected coor-
dinate system at speed F, and a torque limit I
{F and 1 can be omitted, as 1s the case with
a positliomng command }] When an external
posittomng signal (EXP2) 1s turned on during
the motion, the shide decelerates and stops at
the pesition where CXP2 15 turned on

COMMAND
SPEED < -y o~
| | D
l N N\
. NN
i
MOTOR, .
: \X/ —
' 5 -
READ IN |
posITION| TME ‘ /‘
5045 MAX || L7
e rd
: i POSITION SHIFT
BY DELAY OF
COMMAND READ IN

—mn— TIME

Fig 3 66
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3 4 2 3 External Positioning Command (G34) (Cont'd)
External positloning signals are read with re-
sponse deviation withun 50 u sec, so that the
feedrate need be less than 20 KPPS

When the shde stops by an external posi-
tioning signal, and the positien 15 1n-position,
an external positioning completion signal (G34}
15 output which 1s turned off when a completion
check signal {G34F) 1s mput

If no EXP 2 turns on until the shde arrives
at the positien specified by X (U), and becomes
In-postition, an external positiorung alarm (EPAL)
signal 1s output

When a completion signal {(G34F) 1s turned on,
the completion signal (G34) or the alarm signal
(EPAL) 1s reset If EXP2 or G34F signal 1s al-
ready on when the execution of G34 command 1s
started, the execution 1s postponed until these
signals are turned off, and 1f they are not turned
off withun 2 seconds, an alarm signal {(EPAL) 1s
output -

speep|  COMMAND
* | (S
Y Y
MOTOR \\ ‘\
f W —e=—TIME
.
POSITION | Poial
1 Ve e

? COMMAND 7 ~
£

MOTOR

\ l
) / —— TiME

|

EXTERNAL POSITIONING
SIGNAL EXP2 |

EXTERNAL POSITIONING
COMPLETION SIGNAL G 34

EXTERNAL POSITIONING (
COMPLETION CHECK
SIGNAL G 34 F )

|
EXTERNAL POSITIONING . ! | ! 30ms MAX

ALARM '
4-4—"-———

EPAL

G34 COMMAND

Fig 3 67

The reset conditions for the external position-
ing alarm signal {EPAL) are as follows

G34F signal ON

Mode switching over
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48
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coD s
EPAL EXTERNAL POSITIONING
co 1
27 + 2av|
Motonpack _ | I
Fig 3 68

Since the external positioning function allows
the positloning at a position where an external
signal (e g , touch switch) 1s turned on, 1t can
be used for tool setting, etc

- TOUCH SWITCH
200 00mm HOME POSITION
IS SET AT 600 ON M/C

— ¥

Etﬂjgm COQRDINATE
— 300
L M/C COORDINATE
} Il " |
500 400 200 0

HOME POSITION
Fig 3 69

In execution of a skip positioning command,
the arrival check command (G067} skips aiter
judging whether or not skipping has occurred
Thetefore, G67 can be placed mn the next block
of GO05 (or G0& or GO7) to branch the program,
depending on whether or not skipping has
occur red



In Fig 3 69, assume that the tool point 1s to
be set at a position making contact with the
touch switch, Since the tool length 1s 300 mm,
the position where the tool tip makes contact
with the touch switch 1s approximately 500 mm

N100 GO0l X510 F12000 Rapid traverse close
to touch switch

101 G34 X49%0 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) 1s reset When the Motlonpack-33
controller detects that signal G34F has turned
OFF, program advances to the next block  The
timing of reading the G34F signal may vary

30 msec at maximum

Related parameters
Refer to par, 3 4 21

3 4 2 4 Home Position Check Command (G 27)

G27 XD F I ;
b JL Jbadb JLodL Sl LoIL gL JL oav LoaL oaL 2

‘ Voo
U (S TO | PVE R U R

G27  Home position check command

X  position 1n absolute value
(-9999999 to +9999999)

U  position in 1incremental value
(-999999% to +3999999)

F  speed (0 to 60000)

1 torque Limit (10 to 200%)

Operation

The origin confirmation signal (G27) checks 1f
the coordinate of the PG origin of programmed
operation is correct  As described in par
3351, Motionpack-33 determines the PG origin
from the origin pulse (1 pulse/rev) of PG and
origin-related LSs and 1ts coordinates are de-
fined with parameter Pr7l

The G27 command determines 1f the position
designated with X(U) 1s the PG origin currently
selected, then moves to the destination at speed
F and torque limit I (F and I can be omitted
as 1n the positioning command )

The Motionpack-33 controller distributes
command pulses, taking the target position - Pr4b
(or +Prd46) as the temporary targel position
Then, moving 1n the range of the target position
+Prdb, 1t seeks the origin pulse

Reading the origin pulse, 1t determines 1if the
coordinate 1s the same as the PG origin (PG
origin - Pr77 £ C-phase pulse £ PG origin
+ Pr77) At the same time, 1t checks the origin
LS signal at the PG origin

If the return-to-origin method uses a waiting
position, 1t must be given  GZ27 error results
if 1t 15 not given In the stopper method, G27
cannot be used since the origin pulse 15 not used

G27 error {MP alarm) results 1f the command
position 15 wrong or the slow-down LS signal 1s
erroneous.

When the command position 1s wrong, G27
error (Err G27) results with no movement made
G27 error also results when the cocordinate of
the PG origin 1s wrong or the origin LS signal 1s
erroneous

DECELERATION l ]
LSA

DECELERATION
LS8

HOME POSITION
Home sosinon | | L
rF ‘L—'HOME POSITION PULSE CHECK

T POSITIONING TQ HOME
POSITION

MOTICN

11T ALLOWABLE DEFLECTION Pr77

Fig 370
Execution of the next block

The coordinate of the PG origin and the origin
L5 signal on the PG origin are checked and, if
everything 1s correct, execution of the next
block starts Otherwise, GZ27 error results with
an alarm given and execution of the next block
does not start

Related parameters
Home position check parameters (Pr70 to Pr77)

and G27 allowable crror amount (Pr46) in addi-
tion to positioning and serve parameters

3 4 2 5 In-position Delay (G (04)

Time delay GO4 |

When the time delay command G04 15 given with-
out any time specification, the command 1s an
m-position delay command  Normally, positioning
commands GO01, G05, G06 and GO07 allow the
program to proceed to the next block as soon as
the command pulses have given out
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3 4 2 5 In-posthion Delay (G04) (Cont'd)

When G04 15 commanded, the program will not
proceed to the next block until the machine
arrives at the specified position If the machine
fails to arrive at the commanded position within
2 seconds of the G04 command, the system enters
the 1n-position fault {(MP alarm) state The per-
missible error for the positioning 1s gilven In
pulses by parameter P43

PROGRAM WILL NOT
PROCEED TO THE NEXT BLOCK
SPEED UNTIL MACHINE ARRIVES AT
THE SPECIFIED POSITION
* COMMAND
PROGRAM EXAMPLE

N
100 GO1xx1
101 GO04

—=—TIME 102 GO1xx2

MOTOR

Pras
POSITION| s ]
—a— TIME
COMMAN
° M 100 GO1 [ {Naozcm
EXECUTION }
N101 GO4
Fig 3 71

Execution of next block

As shown 1in Fig 3 66, execution of the next
block starts when the in-position arca has been
reached by the immediately preceding feed
command

Related parameter  Prdéb

3 4 2 6 Time Delay Command (G 04}

c emae-

Go4 Dol

G04

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 15 not checked for in-position

A dwelling program using the time delay
command 1s shown below
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Fig 3 72

010 G53 T1
011 GO1 X300 FI10000 Rapid traver se
012 G01 X500 300 Cutting
013 G64 In-position delay
014 G04 DI Delay | sec
015 G53 TO
0le G27 X0 F 10000
017 M30

Execution of the next block starts when the
designated with D has eclapsed

Related parameters
None

3 4 2 7 Coordinate Setting Command (G 52)

G52 NO,0.l.0 . 0 To.
U0 i
G52 Coordinate setting command

X position in absolute ~alue
(~9999999 1o +9999999)

U posttion 1n immcremental salue
(-9999999 to +9999%599)

T cootdinate No 1 to 9

time



Operation

With this command, the current position 1s sct at
position X 1n coordinate T  Setting & coordinate
system with G52 does not switch over the coor-

dinate system  Coordinate T{ 1s not set by G52

Example 1

G001 X 322 00
G52 X 10000 T4

With this command, the position 322 00 1n the
current coordinate system is set at 100 00 1in
coordinate system T4

X
122 0O
0 22200 i CURRENT COORDINATE
A% ‘ ! SYSTEM
I
:
L v‘ T4 COORDINATE
N 10000 SYSTEM
X Xn ¥
Fig 373
Example 2
GO1 X 322 00

G520 —222 00 T4

T4 coordinate system 1s set with shift by +222 00
from the current coordinate system independent
of the current position

Y T4 COORDINATE

22200 ™ SYSTEM
oy CURRENT COORDINATE

N SYSTEC

TO COORDINATE

]
SHIFT DISTANCE S4 SYSTEM

Fig 3 74

Example 3

100
101
102
103

G0o1 X 10¢ 00
G52 X 20000 T8
G53 T8

G01 X 250 00

The coordinate system T8 has shift length reg-
1ster S8 and offset register O8 The command
G52 sets 1n the shift length register The
contents of registers A, 5, and O change
according to execution of the program, as shown
mm Table 3 19

Table 3 19

Contents of Register after
Command Command Execution

AQ A8 58 08
Initial  state 0 000 2 500 0 00| 2 500
100 Go1 X 100 00 100 000 | 102 500 0 00 +
101 G52 X 200 00 T8 1 202 500 | 100 00 +
162 G53 T8 1 202 500 t t
103 GO1 X 250 00 147 500 | 250 000 + g
+ INC8 = ON {Ist) 147 500 { 250 002 t 2 502
+ INC8 = ON (2nd) g 250 004 t 2 504
- INCB = ON (1st) 1 250 002 + 2 502
- INC8 = ON (2nd) t 250 000 t 2 500
- INC8 = ON (3rd) t 249 998 1 2 498
When Pra2g = 2 Przl = 10

Execution of the next block

Execution of the next block starts 1n a few mlli-
seconds of execution time

3 4 2 8 Coordinate Switching Command (G 53)

G53 T,

G53  Coordinate switching

T Coordinate 0 to 9

After this coordinate switch command, all position
commands will be executed on the coordinate sys-
tem specified by the digit following T (The new
coordinate system 1s shifted from the TO0 coordi-

nate system by Sn  With the T8 and T9 coordi-
nate systems, the shift distance 1s the sum of Sn
and the offset On )

When a program 1s started immediately after
the system energization, coordinate system TO
15 selected

GOv 20000 200+ Sn
TO COORDINATE SYSTEM
—& PREVIOUS COCRDINATE SYSTEM
& INATE SYSTEM
:r So Tn COORD

SHIFT DISTANCE
(5n)

TARGET POSITION

Fig 3 75
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3 4 2 8 Coordinate Switching Command (G 53) With this command, the execution or no execu-

(Cont'd) tion of an interrim skipping the execution of a
G05, G06 or GO7 skip posttioning commanc 1s
Using coordinate setting G52 and coordinate checked, and then a jump 1s made accordingly
tch G53, tool end coordinate setfting is
;\s;sibizgfor eachoc:ooln © & If an applcable skip signal 1s received

during the execution of a skip positioning com-
mand and a skip 1s made accordingly, no jump

[] TOuCH swiTCH will be made, but the subsequent block will be

’ " executed If no skip signal 1s received during
L ; — 1 id the execution, so that the machine arrives at
GR'%ES'NTW : 200 COORDINATE 0 the specified X (U) position, a jump to position
}M o tooL T ! P will be made
COCRDINATE END
L
N{#34 GO05 X200 G0 F500
Fig 3 76 NQ35 G677 P37
N036 GO1 X200 00 F100
Toal L N027 M51
1,6 300
2 250 If skip signal 5 (EPS55) 1s received during
3 455 the execution of N034 then, N035, NO36, and
4 80 N037 are executed in succession, but if no skip
5 400 signal 1s received, the program jumps from NO035
8 250 - 270 to NO37
Program Example
N34

Tool Setting Program G05X200 00F 500

N280 GOl X600 F12000 Rapid traverse N3 5
281 G52 X300 Tl Tool 1 end coordinate setfing 67 P37
282 G52 X350 T2 Tool 2 end coordinate setting
283 (52 X145 T3 Tool 3 end coordinate setting NO Jomp o
284 G52 U-80 T4 Tool 4 end coordinate setting black 37
285 G52 U-400 T5 Tool 5 end coordinate seiting N36 YES
286 GO0l U-249 F12000 GO1X200 00F 100
287 G34 U-22 F200 Move to teuch switch NaT 1,_____
288 G52 X200 T8 Tool 8 end coordinate setting r M5 J
289 G69 P398 Jump
N398 G27 X650 F12000 Home position return 3 4 2 10 Subprogram Call Command (G 68)
399 M30 End A group of blocks 1n a program 1s called a sub-
program, when the program can return to the
2 4 2 9 Arwal Gk Comman (667 cubsequen’ block afir ine et ol e
jump to another subprogram 1s also possible, but
G67 P this 15 up to the 4th nesting
N120 N225
G67  Arrival check command ::; G88 P226 :223
P 3-digit No of block to be jumped N123 N228 SUBPROGRAM
N124 nozo  GBO
N125 Gg8 P226 : N230
N126 CooNZ3
N127 LNZ32
Fig 3 77
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MAIN 15T L&VEL 2ND 3RD 4TH
PROGRAM SUBPROGRAM LEVEL LEVEL LEVEL
P77 7/

Fig 3 78

Subprogram call commands come 1n twe types
In one, repetlition count 1s specified as described
below In the other, an end point 1s specified
as described 1n para 3 4 2 11

G6s L., P, .0,

Gb68
L No of repetitions (1 to 9)
P Subprogram start block (000 to 399)

Subpregram call command

With this command, subprogram beginning with
the block specified by P 1s repeated L times

Application of subprograms

Shown below 1s the programming example using
subprogram call command with specification of
repetition

Application example 1

(D

Subprogram example

A program example in which a subprogram call
command specifymng repetition 1s used as shown
below

N 100 200 300

5 TIMES
REPETI
TION

N110 GO1 X100 F12060
111 GO4
112 M51  Related motion
113 G68 L5 P318 5 times subprogram repetition
114 GOl X300 F12000
115 Go4
116 M51  Related motion
117 G27 X0  Return to home position
118 M30  End
N318 GOl U35 Subprogram
319 Go4
320 M51  Related motion
321 G69 Return from subprogram

Fig 3 79

3 4 2 11 Destination Point Specified Subprogram
Call Command (G 68)

I

G638 X il

U (R N S R N R

Pl

P

G68
X End point (absolute)

Subprogram call command

End point (1incremental)

P Subprogram start block 000-399

Operation

The subprogram starting with P block 15 repeated
until X{U) 1s reached in the coordinate system
specified for G68 execution Upon arrival at the
specified position, the program returns to the
block next to the G68 command, even during
course of feeding

the

In a subprogram which 15 to be executed with
a specification of the end position, a feed com-
mand block for movement in the direction specified
by X{U) must be included, so that when this
subprogram 1s repeatedly executed, the specified
position will be reached eventually If the coor-
dinate systems are switched over within a sub-
program, the end position specified by X (U)
remains at the position 1n the same coordinate
system 1n which the G68 command was executed

Within a subprogram, 1ts subroutines can be
nested up to the 4th level, but the end position
specifying subprogram should not be exccuted
in duplication
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3 4 2 11 Destination Point Specified Subprogram
Call Command (G68) {Cont'd)

Application example

Subprogram example (2)

A program example in which a subprogram call
command specifying end position 1s shown below

!

100 200 300

N0O60 GO01 X110 F1200

061 G68 X300 P066 Repeat subprogram until
X =3
062 G27 X0 F12000

063 M30

NO66 GO1 U70 F300
067 M51
068 G69

Subprogram

Return from subprogram

Fig 3 80

3 4 2 12 Jump Command (Simple Jump) (G 69)

G699 P .. ..,

G69  Jump command
P  Block to be jumped to (00-399

After the execution of the jump command, the
block specified by P 1s executed

EXECUTION

NO37 GO1 X200 00
NO38 GBS P122
NO39 M30 !

1 dUMP

N122 G52 X0 72

N123 {‘-"

68

3 4 2 13 Return from Subprogram (G 69)

G 69

Operation

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

In a subprogram which 1s specified for re-
peated execution, G69 makes the program jump
to the subprogram start block specified by P
until the subprogram 1s repeated L times, and
after repeating L times, the program will jump
to the block next to Gb8

In a subprogram which 1s executed to go to
the specified end position, G69 makes the oro-
gram to jump to the start bloeck of the subpro-
gram until the specified end position will be
reached

3 4 2 14 Auwihary Function Command (M}

An auxihary function command cannot be attached
to other function commands It should be pro-
grammed 1n 1ts own block

M.

M Signal  M51 to M56

Six M signals M51 through M56 are decoded and
output independently  The specified M signal is
output when M-FIN 15 checked for OFF state,
and 1f 1t 15 not OFF, only after 1t 1s turned off
When M-FIN 1s turned on, the M output signal

1s reset Then, as M-FIN turns off subsejuently,
the next block 15 executed

1 !
M51 ERE 1 @ M51 SIGNAL
4 :
msp =01 T2 w52 sinAL
cD 15
M53 2 T s sionad
1
msa =016 [T L aisa sisnad
1
wmss S0 17 2T L wss sienad
co 1
MEG 5 b Mes sionat
CD 1
+24V b -
2} !

+ ﬂ—O-j MFIN

@ : cE BTJ_
|
}

Mohonpack




3 4 2 15 Program End

M DECODE
ourpur

P

MFIN

End M30

l___ EXECUTE

NEXT BLOCK

In-operation signal {STL) 1s rcset, and M30 sig-
nal 1s output

When a program start signal

(PGS0 - PGSY) or an auto start signal (ATST)

Fig 3 81

turns off, an M30 oulput signal 1s reset

4. Motionpack-33 PROGRAMMER (CMPF-PM33 C/D)

The Motionpack-33 programmer is designed for
use 1n checking systems and off-line maintenance
It has the following capabilities

To check and change program and parameters

To indicate position data of system

To indicate status of system

To write, read, and verify programs and

parameters to/from a terminal

Note that the Motionpack-33 programmer cannot
be used on-line continuously as part of system
monitor or control panel

4.1 Motionpack-33 PROGRAMMER
FUNCTION AND OPERATION

4 1.1 KEYBOARD AND DISPLAY

The Motionpack-33 programmer keyboard panel
15 shown 1n Fig 4-1

@ NRM-ALM indicators

NRM Lit when the programmer 1s in normal
operating condition
Out when the programmer 13 faulty
ALM L:it when the signal betwecen the pro-

grammer and the Motionpack controller
1s not transmitied correctly
() INCR-ABS mdicators

Effective only for indicating the coordinate
positions 1n setting or displaying programs

INCR Lit when the universal 1n @ 15
incremental
ABS Lit when the umiversal displayed in

@ 15 absolute

@ Address indicators

They indicate the addresses of the data dis-
played 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 1n the
signal display mode, the mput, or output
signal and channels are displayed

When the decimal point 1in the block No dis-
play blinks, enter numbers with the digit keys

and push the or key

The decimal point stops blinking and the entered
numeral 15 selected

When the decimal point 1n the universal dis-
play blinks, data entry 1s requested
Enter data with the digit keys and push the
ENTER key The decimal poimnt steps blnking,
and the data 1s mput (When entering programs,
push the[+] or key for each address )

@ Universal display
Signed decimal data, or special symbols data or
status 15 displayed  Only the (-} sign is dis-
played and { + ) sign 15 omitted

@ Function select

These keys with indicators are used to select
functions 1n entering or displaying programs

Mode select

These keys with indicators are used to select
aor display modes of theprogrammer

@ Digit key

These digit and sign keys are used to enter
numerals

@ Oper ation keys

These keys are used to select writing, next
item, or other operations
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4.1 1 KEYBOARD AND DISPLAY (Cont'd)

4 1 2 MODE SELECT
The setting mode, display mode and data types

are selected with these mode select keys  The
functions of these modes are histed 1in Table 4 1
BLOCK NO
ﬂﬁ Table 4 1 Motonpack-33 Programmer Mode List
o ~®
Item (Ad-
Mode dress} Function Tape Start
S Key
ABS Key
= Reading
‘d -8 PRM Writing parameter parameter
— Read
ca 1ng
PROG Writing program program
o~ IS0 ) D Writing coordinate
SET correction {Coardinates
8 and 9 only)
= = — (=] =My ey e POS/OFS _—
S PRO CSEHTD TR EéKSn':G EéKS‘L_G Eéﬁ:a ~N 2} Writing coordinate
@68 | | @s2) | (oa )| won || @oa || com Compensation (Coord1-
= —= =] = oy (e 12 nate 1 - 9)
FIoG corD| | M sa | |05 o Ex POS|| pOs
E -
1M30; St‘SISS} O:MLiT fggr“ 1G34) || (GON 1% Inam SITUS dis Collating
. PRM play {Input paraimeter
s r 3 2} Qutput status dis- tape
v DO oy i
— 1) In-operation display
= = {I status)
(e |[ e e | STATUS Collating
1/0 SIG START PROG 2} CM error status dis- prozram
— — play (Error) tape
sisiug oo | Sl 4 3 C display (Hold)
onE NC ause display o
=) = POS/OFS | Position error display -
HEGlosan ==
- er
ere JINS 4 N/ PRM Parameter display (0-99) tapt output
CMPF PM33 ,r
1 YASKAAA PROG Program display (0-399) Prozram
tape output
1) Current position dis-
play (A)
Fig 4 1 Motionpack-33 Programmer Panel
DSPLY 2) Universal position
display
POSIOFS 3) Commaind position _—
display (C)
1) Correction display (O)
5} Compensation dis
play {5)
Note
1 1t mok fdak s display cd 1n the umiversal

display while selecting sct modes
The st mode can only be seloetc d

signal 15 on

check that EDRTI

while EDIT 15 ON

2 When parametcers have heen rewritten be
swe to turn off the power supplyv and tuin
it on again belore starting opectation

4.1 3 PARAMETER SETTING

Push [ SET | and [PRM| keys The block No
display flickers  Write the parameter No 1n the
block No display by pushing the digit keys, and
then, push the [¥] or key  The block No
display stops flickering and the universal dis-
play starts to flicker  Write required data with
the digit keys, and push the key

The universal display stops flickering and the
data 1s stored
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To set a subsequent parameter, push the
key The parameter No in the block No
display 1s increased by one, and the same data
1s cdisplayed If the paramerer 1s not to be
rewritten, push the key The data set
before cannot be rewritten

To keep or key pressed increases/
decreases parameter number Previous/next
parameter number and 1ts contents are displayed
When these keys are released, parameter number
stops

When the parameter 1s to be rewritten, push
the mode key again  The block No
blinks requesting the entry of a parameter No
If wrong digit keys are pushed while writing

block Nos or data, push 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 Motion-
pack controller once and turn 1t on agamn
With this operation, the entered para-
meters become effective

4 1.4 PARAMETER DISPLAY

Select the parameter display mode with the mode
select keys  The block No display blinks.
Write the parameter No for the required para-
meter 1n the block No. display, and push the
or key

The data of the parameter 1s displayed in the
universal display  To display the next para-
meter, push the key

To keep or m key pressed increases/
decreases parameter number  Previous/next

parameter number and 1ts contents are displayed

When these keys are released, parameter number

stops  When the mode key 1s pushed, the
block No. display bhnks, requesting the selection
of parameter No

4.1 5 PROGRAM ENTER

Push the |[SET | and[PROG ]| keys
display blhnks  Write the block No
the or key  The block No stops bhnk-
ing, the function code (G) indicator for the
current contents of the displayed block blinks,
and the set address indicators among X - P hght
simultaneously  (No digit 1s displayed )

The block No
and push

To write a program, push a selected G code
key Push the or key  The selected
address among the indicatoers X - P blinks, and

the decimal point blinks Write the numeral,
and push the or key The next
address 15 displayed When the address corres-
ponding to the selected G code 15 fimished, the
G 1ndicator bhinks agan Push the |ENTER
key When the progtam 15 written, the indicator
stops blinking

When the or key 1s pushed, the data
15 checked automatically and, if the data 1s
wrong, oaRtR 1s displayed If required
data 1s not completely written in the
mode, the G indicator continues to bhink When
a part of the existing program is to be corrected,
keep pushing the or key until the re-
quired address 1s displayed

Keeping or key pressed displays
sequentially the data of addresses X to P re-
lated to the selected function  After address
indicator starts to blink, select the digits and
push the or key and then push the

ENTER | key.

To cancel the written digits, push the |CAN
key  Since no address indicator bhnks in the
following cases, push the requred code key

again

i

When an end position designating subprogram
call (G68X P} 1s changed to a repeat
subprogram call (G68L L ,)

When an in-position pause (G{#4) 1s changed to
a time pause (G04D)

When jump from subprogram (G69) 15 changed
to a simple jump (G6SP )

4.1 6 PROGRAM ALL CLEAR

Push the key and the key The
block No blhnks Push the and

keys simultanecusly and then push the |[ENTER
key All the blocks are rewritten tc becomc M30D

4.1 7 PROGRAM DISPLAY

Push the key and the key

The block No. flickers Enter the desired block
No and press the or key  The block
No stops bhnking, and the content of the
selected block 1s displayed by the indicator,
the address indicator and the universal display
When the block contamns two or more addresses,
the second and subsequent address and their
contents are displayed when the or key
1s 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.
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4.1 7 PROGRAM DISPLAY (Cont'd)

While the block No 1s not blinking, when
the or key 1s pushed, the block No 1n-
creases or decrcases by one, and the contents
of that bleck are displayed In this case, when
the key 1s pushed last, the left end address
in that block is displayed, and when 15
pushed last, the right end address 1s displayed
Addresses other than F, I, D, P, X, or L are
not displayed

Stored data are checked by the Motionpack
controller  If program error 1s detected, sct
the controller in C Err display and check the
data displaying by use of or key

4.1 8 COORDINATE SYSTEM SELECT

The coordinate systems T1 through T9 can be
selected with a program using G52, and they
can alsc be preset by the programmer

The shift values for these coordinate systems
are specified 1n reference to the T0 coordinate
systems are specified in reference to the TO
coordinate system The T8 and T9 coordinate
systems can be offset by :INCB or zZINCY, re-
spectively, but their imtial values can also be
preset by the programmer

When the T8 or T9Y coordinate system 1s used,
all the position commands are ones cortected for
the shift distance (S) and the offset distance ()

$ I
|
OFFSET 8

1 SHIFT 8 |

i : $ ;
X(u}

Fig 4 2 Coordinate System Select

T8 COORDINATE SYSTEM
X{u) +58 +08

TO COORDINATE SYSTEM

(1) Offset value setting

Select the position setting mode
Each time the [POS/OF3| made key is pushed,
the block No display changes between and

7 means OFFSET and 5 means SHIFT
The blnking digit represents the coordinate No

Select OFFSET & , write the coordinate No

and push the or key The Block No
display stops blinking, and the universal display
starts to bhnking,

Write an offset value and push the |[ENTER

key When the key 1s pushed, subsequently,

the next coordinate system 15 selected The
values are 1n minimum position command units
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(2) Shift Value Setting

Select the position setting mode it SET_}

POS/OFS| ) Push the mode key

until 5 {meaning SHIFT) 1s displayed, wiite
the desired ccordinate No and push the
or key The block No stops blnking
and the umiversal display starts to blink

Write the requred shift value and push the

key  When the key 1s pushed,

subsequently, the next coordinate No 1s dis-
played Shift values arc 1n minimum position
command units

4.1 9 POSITION DISPLAY
Select the position display mode  ( |[DSPLAY

) Each time the mode

key 1s pushed, the block No display changesin
the sequence of §-—/—7——5 and the coordinate
No blinks

The meaning of these symbeols 1s as folows

A Current position

4 Universal display

Command position
& Offset value

5 Shift value

Write the required coordinate No 1n the b ock No
display and push the or key  The coor-
dinate No stops blinking and the positien in

the selected coordinate system 1s displayed
Push the key and the position in the next
coor dinate system s displayed

<oordi-
nates TO through T9, for & with I'8 and T9 and
for 5 with T1 through T9 Display for . 1s
made with the currently selected coordina e sys-
tem Display for I 1s the current value, for
! 1s the remaning distance, for 2 15 the
commanded position and for [{F 15 the position

error PM 13D programmer 1s provided with [+ display
(encoder feedback position)

Display s possible for A and £ with

4 1 10 STATUS DISPLAY

Select the program status _mode { | STATUS
) Each time Lhe mode key 1s
pushed, symbols 5i £r and Mg are displayed
in the block No display 1in sequence and the
relevant contents are displaved in the universal
display

With the display of o the operation made
1s displayed and with ©+ the crror data 's dis-
played  With the display of o , the causes
for interruption during an automatic operation
process is displayed  This display 1s only
effecuve during an automatlc operation cycle

For the details of the displaved data, see B-14



4.1 11 SIGNAL DISPLAY

Select the parameter status mode

(| STATUS
PRM| ) Each time the

key 15 pushed,

symbols v and o arc displayed i turn in the
block No display and blink
The symbol + means an mput signal and o

Write a desired channel No

in the block No display and push the or
key  The display stops blinking and the signhal
data 1s displayed in the umversal display

The 8-digit display represents 8 input or output
signal and 0 and 1 indicate OFF and ON respec-
tively  When the key 1s pushed, the next
channel No 1s selected

an cuiput signal

4.1 12 POSITION ERROR DISPLAY

Select the position status mode Display o 1n
the block No display When or key 1s
pushed, the display stops blinking and the data
in the error counter 1s displayed 1n the universal
display  The symbol represents the compen-
sation value for D/A drift

N
]

4 1.13 TAPE
4 1 13 1 Tape Device

Use a tape device designed for the R5232C inter-
face signal Only 150 data code (even parity)
15 usable For connccting a tape device, refer

-

to paragrtaph 4 2 1 and 5 2 4

4 113 2 Tape Format
(a)

Parameter tape format

. Cl1 CL

CL,CL
L ! NOIP - 1734567

RI PE °RI

LA\I": NO)

Fig 4 3 Parameter Tape Example

Write % before and after the data portion

In reading, the codes after the first % 1s read
as parameter setting data and 1s stored 1n the
Motionpack contreller memory  When the
second % 1s read, the reading process 1s
stopped

Write parameter Nos with an N and two digits
and write the setting values with 7 digits with
the prefix P

NO1
| S—

C
P-1234567 R
| S

[
LI.ND Ol BLOCK CODL
SLT DATA (= - 1231507)
l

3
PARAMETIR NOQ (=0

The code g mndicates the end of each block

{end of block code) and should be writicn at
the end of all blocks Be sure ito write the
parameter No 1n a block before any other data
or symbol I a set value prefixed by P 1s
written before the parameter No , this consti-
tutes a format error

The numerals following N or P may be written
with the leading zeros omitted

LEADING ZERO OMIITED

NIP—S(J?C

C
NDIP-OOOOBC)?R R

In the data portion between two % signs, only

the following codes can be used Any other
codes are regarded as error data

/ Ax1s No designation

N Paramcter No designation

P Setting value designation

¢ -9 Digits

+, - bigns

% End of block

L Line feeding

F

S Spacin
s P g

(b) Program tape format
Cl L CL cr ,CL
Rl i'lRl MNUDOG0 \IOOT‘JUU[JOURI MBORI 5 ar

Table 4 4 Program Tape Example

Write % before and after the data portion
{same as with parameter tapes)

Be sure to write (R: at the end of all blocks
In the data portion between two %

the following codes are effective
codes are regarded as crrors

signs, only
Any other

/ Ax1s No designation

N Sequence No designation

G Munctuion designation

X Position {(absolute) designation

u Position (incremental) designation

r Feed speed designation
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4 113 2 Tape Format (Cont'd)

i Torque designation

M Auxihary function designation

D Dwell time designation

T Coordinate No designation

L No of loops designation

P Jump destination sequence No designation
0-9 Digiis

+ and - Signs

g End of block
Line feeding

L
F
S Spacin

B p g

G functions and subsequent address designations
are vald only in the following formats, any
other formats are regarded as errors

G69

G69P

Ge7p

G04

G04D

G52X T

G53T

G68L P

G68X P

GO1X (I,F) Even 1f I and/or F designation

15 omtted, a format error does
not occur
GO05X (1,F)

GO06X (IL,F)
GO07X (L,F)
G27X (1,F)

While program tapes are being read, the follow-
ing errors are detected
Excess digits after an address code

Values after an address code exceeding the
upper value hmit

Sign + or - [only effective with a position
address code (X and U), 1n any other case,
the sign 1s regarded as er:ior ]

74

4 113 3 Paper Tape Operation

Paper tapes can only be punched, collated and
read 1in the EDIT mode  To operate with a paper
tape, Motionpack axis Nos (parameter 54} and
transmission baud rates (parameter 97) must be
set  Axis Nos are from 1 to 9 and are stored
in the Motionpack controller  Transmission baud
rates are stored only in the programmer and are
erased when the programmer 1s deenergized

4 1 13 4 Punching Parameter Tape

Push the key and the key, The

block No display blinks Push the

TAPE START]| key

4 1 13 5 Punching Program Tape

Push the and keys  The block

No display blinks  Write the block No it
which the punching 1s to be started in the bleck
No display and push the [¥]or key The
data of the block are displayed

Pressmg[ TAPE START !key with Iﬁ%% kerpt pressed,
punches out all the data of specified block number thru 399
When [ TAPE START | key 1s pressed without I?I%% key

punches out the data of specified block number thra 399 and
omits the M30s, after the first M30

To stop the tape punching, press CAN key
The data of the block being punched out are
entirely punched out and stopped with end mark

(%
4 1 13 6 Parameter Tape Collation

Push the | STATUS| and | PRM| keys  Tle block

No display blinks, and the input signal 15 dis-
played

Push the | TAPE START | key If normal data
1s not received within 5 seconds after pushing
the [ TAPE START | key, BAUD ERR 1s displayed
Discrepancy between the axis No on the tape
and that of parameter 54 1s displayed as AXIS
ERR

When data 1s received 1n formats differant from
the NOG1 POOO* parameter tape format, FORMAT
ERR 1s displayed When the read data contairs a
parity error, PARITY ERR 15 displayed

if data 1s incorrect, CHECK ERR 1s displayed
When the tape 1s collated without errors to the en
TAPE END 1s displayed



4 113 7 Program Tape Collation

Push the !jTATi’ and M keys  The mode
1s displayed Push the [ TAPE START | key  If
the format of the program tape 1s wrong,
FORMAT ERR 1s displayed  Other collation
methods and results are same with parameter
tapes

4 1 13 8 Parameter Tape Reading
Push the { SET | and [PRM| keys The block Neo

display blinks Push the | TAPE START| key

If normal data are not received within 5 seconds
after pushing the key, BAUD ERR 1s displayed

When the axis No on the tape 1s different
from that of parameter 54, AXIS ERR 1s displayed
When the parameter tape format is incorrect,
FORMAT ERR 1s displayed

When the axis No of parameter 54 1s 1
through 9, it 1s compared with that on the tape
If these axis Nos are different, the tape cannot
be read

When parameter 54 15 0, axis No collation 1s

not made

4 113 9 Program Tape Reading

Push the | SET | and |PROG| keys The block

No display blinks Push the | TAPE START ]
key FORMAT ERR 15 displayed  Other pro-
cesses are same with parameter tapes

4 1 13 10 Tape-related Errors

While tapes are read and cecllated, the following
errors are checked

No data after 5 seconds from tape start
BAUD ERR

PARITY ERR
AXIS ERR
FORMAT ERR

Parity error
Discrepancy of axis Nos

Incorrect tapce format

Axis Nos (parameter 54) are 1 through 9
When the axis No f{for parameter 54 15 0, no
check 1s made for axis Nos

4 1 14 STATUS DISPLAY

When the key and the key

are pushed, the current status 1s displayed in
the universal display

(1) Mouonpack controiler status display 5F
1 EDIT MODE Fa

2  AUTO MODE Aoukbo 355
3 JOG MODEL ol

4 STEP MODE SLEF

(2)

[ Y R N VO

—
Wy
—

[N T < IS D =T ¥ . B - UL R o e R

11
i2
13
14

15

16
17
18
19

20

21

Motionpack controller hold status display Ha

Command 1n executlon
Warting for C-Fin
Waiting G004 tine up
G04 1in position

GO1 - G27 wating for
positioning fimish

Waiting for auto mode

Walting for operation
start

Feed hold

Motionpack controller error

CPU error
Program error
Parameter error
Emergency stopped
Servo error
Current saturation
Forward overtravel
Reverse overtravel

Home pOSlf.lOﬂ return
error

G227 error

Workpilece select error
Power down

Battery error

Forward stored limit
aver

Reverse stored limt
over

Excess deviation
In-position error
Skip signal fault

External positioning
error

Transmission error
(Motionpack controller
programmer)

No error

- — - o
L N Y e N
11
[l i
et -
st i
Ly T
L [Nati
R oo
LI P iy
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4.2 Motionpack-33 PROGRAMMER INTERFACE
4 2 1 INTERFACE WITH Motionpack-33 CONTRCOLLER

Interface between Motionpack-33 controller and
programmer complies with RS422
PROGRAMMER 100V AC
{ CONTROLLER CMPC CM33 C:E'F—PMSSC gbgogammp C CONNECTOR
FG FOR 2
e L Of “M
3. 5v.  b—d | | | g5 |yl T Py
o Hlov| power A B e o
i : : SUPPLY . ™o 1o Lt} Ny
t 1 HE P b —
L T | | gusiTe TXD | 10 f+— l H 1o
: TXD ' Pt e
bt . RXD | 11 : +— = 17
oo . CPU — | lp [
[ XD 1 SN75374 RXD 12 : : =12
T \ h
AN - sv | 23} 1 23
v P /
SN 25 'y l L
75175 J md ov - 25
- | 1L J2 CABLE —
Fig 4 5 Interface Circuit between CM and PM Fig 4 6 Cables Connecting CM and PM
4 2,2 INTERFACE OF TAPE DEVICE
Motionpack-33 controller can be connected to
tape device through Motionpack-33 programmer
and 1nputs or outpuls parameters Tt ansmission
1s R5232C
PROGRAMMER cr 2
—|>—q1—-— TXD (SEND DATA)
%ﬂ:a—q RXD (REGEWE DATA)
CTa
—{>———=—r1s (5END REQUEST)
cTs
——<} = CTS (SEND ENABLE)
PROGRAMMER (CMPF PM33) o1 7
CT CONNECTOR 05 ¥ ——————F—— SGO (SIGNAL GROUND)
T | 2 | 3 ] a [ 5 6] 7 [ & ] 9 o] 1] 2] 3 cro
| FG [ TxD]| FxD| RTS [ CTS | [ seo] ] | | | | [ J_—zB—FG (FRAME GROUND)
][mimsiusiw\na]xglzoleiEze}za{u&zsﬁi ~C18 DR (DATA SET READY!
CT 20
H—— ER [DATA TERMIMNAL READY)

Fig 4

(1)

Transmission

Transmisslon is asynchronous, that 1s, a start
kit precedes the data bits and stop bits follow
them

[ Ive[o1]oz]os[os]os[oe]or| | ]
T | t—STOPBlT

DATA BIT
START BIT

Fig 4 8
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{2) Code 150
(3} Signal logic  See Table 4 2
Table 4 2
+3V or more -3V or below
Data Signal 0 1
Control Signal ON OF I
{(4) T:ansmission rate (baud rate)

The transmission rate is the number of bits
transmitted per second It 15 possible to selcet
an one given 1 Table 4 3



The transmission rate 1s selected with a para- 4 2 2 1 Connecting to Protyper
meter  Refer to par 3 3 6 2, Tape Device
Baud Rate PM33C Protyper

FG © 10!:(3

Table 4 3 sSD o—~—~/—}/-—o SD
RD o 5 @D

Transmission Rate

Tl

4
110 RTS 00— RTS
5
300 CTs o cTs
DSR 6
1200 o ® o psh
2400 3G o ’ o sG
1
o L 0 BUSY
(5} Cable and connector o ® o RO 5TART
20 20
The cable connector 1s Model DB-25P D-sub con- q ey —<© EQ RDY

nector (made by JAE)  Normally, the cable
should be prepared by the user The cable
prepared by Yaskawa 1s designated J4  If
assistance 1s required, contact your YASKAWA
representative

Fig 4 9

4 2 2 2 Connecting to Hand-held Computer
(EPSON HC-40)

Fig 4 10 shows connections of hand-held com- (3) Transmission specd (Baud rate)
puter EPSON HC-40, used as a terminal equp-

ment, to Motionpack programmer  The programs Baud rate 15 2400 bps  Set Pr97 = 2400
and parameters of Motionpack are stored in the

file of micrecassette of HC-40 (4) HC-40 programs

(1) Hand-held computer HGC-40 loader program and connection cable must be
provided by the user HC-40 should be provided
EPSON HC-40 Microcassette with drive with microcassette drive For detailed instructions
Power Supply With AC adaptor for HC-40, refer to HC-40
(2) Cable
Motiosnpack
HC 40 D PM33
cenD | H— 1] FG
TXD [2 — : 2| sp
ool = Bt
] Ll Ll
ATS |a|—+— 1 a|RTs
1
— 5} 5] cTs
P [
DSR |6 Co 6| osm
GND |1 —— —— 7] sG .
oco |8 s d g
DTR |7 F—— — 20(EQ RDI
MINIDING ST MAX | DB 25P
KQWV SB 10p»0 2 ALL SHIELDED
TWISTED PAIR
(MADE BY FUJIKURA CABLE) MINI DING PIN DB 25 PIN
(e = 2 I ,
\Roo’o‘ééooo Oﬂ
. O 2
(HC 40 OR HC 41} Mohonpack
MINI DINS PIN PM33
DB 25 PIN

Fig 4 10 Example of Cables
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5. DB UNIT (JESP-DB002)
5.1 DB UNIT FUNCTION (3} Adjustment

M f t f the DB t foll
ajor tunetons © © umt are as foflows Table 5 2 D8 Unit Function and Adjustment

k
(1) Dynamic brake for emergency stop Adjuster Funciton and Adjustment

Sce NOTE below

Adjustment of current it valu
(torque hmit) on the forward run
side

(3) Prohibiting detection of CL (current hmited) Adjustable range 20 - 200% of
motor reted current

(2) Sending Servopack base cutoff and P opera-
tion command signals

(4) ® Setting torque hmit and (2) dwell time © f;.RrR'f;JT

with VR ADJUST b———y

The Motionpack-33 system sets torque hmit with 0% 200 %

an output signal of the Motionpack-33 controller 0%
while VR of the DB unit 1s kept at MAX

Normally 1n the Motionpack-33 system, the

dwell function 1s controlled with the G04 command See NOTE below
Adjustment of current limit value

{torque limit) on the reverse rua

side

{1) POWER Switch Adjustable range 20 - 200% of
motlor rated current

When the POWER switch 15 set to ON, the DB () CURRENT

unit 1s routed or energized Since the power LMT ADJ

supply switch 15 designed to serve also as a . {ADJUST]

circuit breaker, keep 1t normally on, and turn 200 %

on and off the power supply by an external ””‘“@zo%

seguence unit

{2) Display

Adjustment of lapse time after the

attainment of torque limit (current
Table 5 1 DB Unit Display and Function limit)
Adjustable range 0 ! - 4 seconds
Name Color Function DWELL TIME
Indication of the application of ADJ
POWER Green 200/220VAC icross terminals {r) {ADJUST]
and (1)
A f 1 2 " sec
ttainment of torque hmit sec
TRQ LMT Green {current hmit) Q 0.1 sec
Lapse of time set by delav time
DWELL Green setting  after the attanment of
torque lmmt (current limit)

Note

1 When a preset tune elapses after the attain-
ment of the torque hmt, a signal (DT} 1s
output, and the DWELL lamp hghts

2 The motor run direction 1s determned by
the polarity of the connection with the
Servopack znd of the speed command volt-
age In the above case no consideration
15 given to the connection with the Servopack
and the forward run direction s assumed to
be the one corresponding to plus speed
command voltages and vice versa
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5.2 BLOCK DIAGRAM OF DB UNIT

200VAC | —G 0
( MCB ;‘é
A A
A MS1  ICR T
7] MS1 MS2 ! 10 MOTOR
200V AC | Ms2 2CR _
L YY" o O =]
ICR B
Y o o g WP 0
U
12v
oTF = 1GR GBF ACTIVE
OT-F i~ 24y Low
1
OTR orr 2GR
YL
GeR TO Secvopack
7CR §CR 3CR Qv
oTC — il
— O0—0 O0—0
MP — MAIN
SAL PA ACTIVE
,  READY PWR ON . Low
1CR oA 1
24y MP 7CR —0 O— 3 OTF
e RDY1 |GA-5 OTF
MP +—-o 2CR
- rovz |READY3 — CA-19
B CA 4 . TR QTR
| o READY4 4CR
| E'IL | —_— CA 12
il cas SCR 24V —0 O =5 cL TO MP
J i |—o o aaa 1 6CR -
—_ ! 5 0 -
L cB9 1 oV —C O YR, ALM
I CA 20 com
SErV_QDCICl( ' ﬁ COoM
av () O BT
B DT
TORQUE LIMIT| i
INHIBIT X
HiBIT i e - CB-3 L
+CL
1
_ CB5
& oSt bt -Gk
-CL TO Servopack
CA 1
+CL 6 -H—J !
(FROM MP) CA 17
-Gu L
1
CA 18 1
REF——1 cB REF
APPROX 25
/ 1
- - - 2av
4CR
| CLD = ACR —== 2LED TORGUE LIMIT
I CL j | 5CR
{4CR) 2VR 5CR == 3LED DWELL
(FROM servapack) CLD—2 L o7 I .
{5CR)
\ - - - 7V/1000rpm
TG 1 0170 40s CB 19
(FROM TG) TG |1G-2 CB 20 TG (TO Servopack)
Fig 5 1 Block Diagram of DB Unit
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5.3 CONNECTIONS BETWEEN UNITS

5 3.1 CONNECTIONS TO Motionpack-33 CONTROLLER

80

Motionpack CONTROLLER

CMPG-CM33

OB UNIT
JESP DBO02
CC i4 +12V (*) CA 14
5 3 —— 12V
cC1 Oqav 1" CA 1
— 5 O1zv
CC 15 —12v CA 15
- o —12v
cC o Oq2v :P .CA 2
- ¥
cC-5 ROY1 CA-5
P BASE BLOCK OFF
ceC 4 RDYZ CA-4
A e
[}
cc 18 REF CA 18
SPEED REFERENCE
ce 11 SGO1 tp CA 11
— & -— ov
CC 186 +CL CA-16
2 - + CURRENT LIMIT
€G9 8602 JP caQ
cC 17 -CL cA 17
ol — CURRENT LIMIT
CC10 SGO3 tP CA 10
|
]
. t
ce 7 SAL lear —  —
— SERVO ALARM
Cci12 CL caA1z —
— < CURRENT LiMIT
CC13 TF CA13 | e
4 o OVERTRAVEL (F)
CC18 TR cA19 — -
< OVERTRAVEL (R)
CG-20 O2av CA 20
0 2av &
FG N FG

* TWO CORE TWISTED SHIELD

Fig 5 2 Connections of Controller



5 3 2 CONNECTIONS TO Servopack

DB UNIT Secvopack
JESP DBOO2 i CPCAMR  CT
REF
CB i ! SPEED REFERENCE
cB2L 8GO! e ov
cB 3 + ot 12 + CURRENT LiMIT
CB 4 SG02 QP 11
1
—CL 14
CB 5 — GURRENT LIMIT
CB & SGO3 te T
n £l
FG ¥ EP
CB 8 SaLY  FG 18 SERVO ALARM
cB 9 SAL2 17
CB 13 ov 5 ov
GBF
CS 14 — 6 BASE BLOCK (F)
7
CB 15 - BASE BLOCK {R)
CB 16 8 P GPERATION
. CB17 CLD 20 CURRENT LIMIT
. , DETECTION
cB 19; TG2 3
cB 20 TG T ]' TG SIGNAL
118 A A
DS RESISTOR ' '
1TE B B
l ———
READY! —0.0- -
T AN BRAKE OFF
oy 24y
g EOMA MAX
cM NORMALEI 218 F ofR QG- OVERTRAVEL {F)
|
MR NORMALEI 2TB R OTF OVERTRAVEL (R)
MR DRIVE | T
POWER ON T ZB G oTe
srB 1 | o “®
+ t 1
! |
P e (i) TG
3
2TB 2 L1 2
278 G L

Fig 5 3 Connections with Servopack

81



6. CONNECTOR TERMINALS

6.1 Motionpack-33 CONTROLLER CONNECTOR
TERMINALS AND SIGNAL NAMES

Six connectors, CA, CB, CC, CD, CE and CI,
are built on the panel of Motionpack-33 control-
ler In addition, a terminal board TB for the
100VAC and 24VDC power 1s also bult on 1t

P

CA CONNECTOR (MR 20RMA)

L :J_fa 2;

1 2 3 4 5 6 7 [ =1
%

PBI { OB | PB2 | PAY |OPA | PA2| FG . ﬁ
8 9 10 1 12 13 &

PC1 | OFC | PL2 5V 5V 5V
14 15 16 17 18 19 20
1A 1B 1D 1C [0 Osv 1 0y

m
& o mnes b e, 5t
8
&mm‘«umm\m&m\tm

3

582 192

2
H

Front Panel of Motionpack-33 Controller
CB CONNECTOR (MR 50RMA)

] 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16 17 18
HAl | HAC | HA2 | HB1 | HBC ! HB2 | FG |EXP1|EXPC|EXP2| FG |LSBI1|LSBC|IL.SB2 LSAL|I.SAC|LSAZ
19 20 21 22 23 24 25 26 27 28 29 30 31 32

2A 2B 2D 2C
33 M 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

4241021,
CC CONNECTOR {MR-20RMA} CD CONNECTOR (MR-20RMA)}
1 2 3 4 5 6 7 1 2 3 1 5 [ 7
0izv | 0r2v RDY 2| RDY 1| NODB| SAL +24V|[+24V| RDY |ALMI1| 7ZPM | STL | G34
8 9 10 11 12 13 8 g 10 11 12 13
SG0Z | SG03|8G01| CL | OTF EPAL| INCIH| OFR | OFM | M30 | M51
14 15 16 17 18 19 20 14 15 16 17 18 19 20
+12V|—=12V| +CL | —CL | REF | OTR | 0 211 M52 ] 53 | MB4 | M55 | MS6 | ZNP [Al M2
CE CONNECTOR (MR-50RMA)
1 2 3 4 5 6 7 2 g 10 11 12 13 14 15 16 17 18
riveo| rose| Pasolpesim| PGSO | PGS T TGS 2 + IS — IS |ZRN | FDIT | PL&Y | JOG £S5 EPS6] FPST
19 20 21 22 23 24 25 26 27 28 29 30 31 32
pesL 10l peSL ] PGS 3| PGS H PGSE| SRS | ATST{ERS [ SIREPD SBK | <WR [ G3ME [ MFIN
33 34 35 36 37 38 34 40 41 42 43 44 45 16 47 48 49 50
—INCY|RESERVE| PGST 30| 1 INCBE = INCR] PGS 6| PGS T | PGUL[ALSTP JLF i JML Ov |0y |02y [+ 240

Cl CONNECTOR (3483-1000)

1 2 3 4 2 6 7 8 4 10 11 12 13
FG IND|TXD|RAND | RYD
i4 15 16 17 18 19 20 21 22 23 24 25
5\ ov
Note Pin Nos and slgnal names are entered [ = PIN NO
as shown on the right *—'S\;E{alél-
Fig 61
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6.2 PROGRAMMER CONNECTORS AND SIGNAL

582180

Cl CONNECTOR {3483-1000)

NAMES

TOP FOR CONTROLLER
80TTOM FOR TAPE DEVICE

POWER SUPPLY CONNECTOR

D SUB CONNECTOR FOR SIGNAL D

1 2 3 4 5 7 8 9 10 11 12 13
FG TXD I TXB[{RXD | RAXD|RIS
14 15 16 17 18 19 20 21 22 23 24 25
RIS CTSiCTS 5% IR
CT CONNECTOR {3483-1000)
1 2 3 4 5 7 8 S 10 11 12 13
FG (TAD|RXD|RTS | LTS | DR | S5GO
14 15 16 17 18 19 20 21 22 23 24 25
FR*
Note Conductlor marked with % are connected
within the pregt ammer
Fig 6 2 Motionpack Programmer
Connectors and Signal Names
6.3 DB UNIT CONNECTORS AND SIGNAL NAMES
- CA CCNNECTOR (MA 20RMA)
-4 IIIINI'I‘
1 2 3 4 5 6 7
Oizy |0z RDY 2| RDY 1 SAL
CA CONNECTOR A 3 T i 1z IE
5G02 | 5G03 | 5G01| CL [ OTF
14 15 15 17 18 19 20
CB CONNECTOR rlzv|—12v] 1 CL [ =CI | RFl | OTR | ¢24
CB CONNECTOR (MR 20RMA)
i 2 3 4 5 G 7
RED [ SGOL] +CL | 8G02] —CL | 5603
8 g 10 1 12 13
582 187
SAL1}5AL?2 oV
14 15 16 17 18 19 20
Fig 6 3 DB Unit Connectors GBT | GBR | PA | LD TGz | TG
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7. CABLE FORMATION AND CONNECTIONS

This chapter describes the connection method for
Motionpack-33 system

7.1 Motionpack SYSTEM CONNECTIONS

Motionpack-33 system contains a digital operation
circutt which processes low-level, high-speed
signals and a servo control circuit which drives
a servomotor Connection route of power supply,
motor main circuit, and system components, as
well as wiring distance, grounding, distance
between cables, and cable selection, are impor-
tant factors in providing normal operation

7.2 CONNECTIONS BETWEEN
SYSTEM COMPONENTS

Fig 7 1 shows the connections and cables to be
used for the typical Motionpack system 195
cable 1in Fig 7 1 1s to connect Motionpack con-
troller and Servopack when DB unit is not
employed TG signals are fed back to Ser-vopack
directly, J5 cable 1s connected to Servopack In
this case, J9 and J10 cables are not requred

Table 7 1 hsts the cable specifications  Cable
should be provided by customers However, they
can be supplied by Yaskawa on request

Fig 7 1 Connections between Units
Cable Application Connector Type Specifications
KQVV-5B > t=i0m
J1 PG signal 10P x 0 2 =15 m
Shielded 1 =25 m
KQVV-5B
JIF PG signal MR-20L /MR- 20F 10P x 0 2 (€ 1:=3m
Shielded
Connections D-Sub Connector | FRVV-SB l =3m
34 between PM and DE-25p 10P % G 2 rﬂ]}‘.“_—__f D-Sub
terminal equipmernt Shielded connector
RG-108A /U 1= 10m
I3 TG signal Twisted patr 4D =15m
= 2% m
CM 1nput signal B e KQVV-5B B
Te (CM-CE connector) | "0 2OL/MR-50F Soc vz | =% 1-3m
CM output si 1 KQVY [T:E 1 =3m
a7 ! gnd MR- 20L /MR- 207 20¢ - 0 2 7
(CM-CD connecton)
CM home position KQVV-SB
18 signal MR-50L /MR - 50F 50 »02 | [I——JE—E£ 1:3m
(CM-CB connector)
Connections KQVV-5SB
9 between CM and MR - 201 /MR- 20F top + 02 | (I i=1m
DB unit Shielded
Connections KQVV-5B
J9¥ between CM and MR - 20L /MR- 20F e o2 | £ =3,
Servopack Shielded
Connections XQvv-sB
J10 between DB unit MR - 20L /MR- 2CF P x 02 | I 1=3w
and Servopack Shielded
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I ESISTOR UNIT REACTOR

{ (JUSP R
FS_TER—T——_ 4c2 _Ry,R2p 1 2

INTERLOCK
a reoa R R A2 L ,a SERVOMGTOR
200220 AC o S A 7 UGHMED
50760 Hz -? - T il Servapack Al
Lo T ICPCRMR  CT) -
I
t B I
o~ B8 !
f I '
* = ® |
A @ |
v - — - 1
R cB B |
E T DB UNIT A @ :
% (JESP DBO002) TG-1 = ! :
1 i " |
y ! e -4 716G
; d TG-2 i1 G} I
T L Gal .,/ 2 '
£ OTF |
‘ . OVERTRAVEL (F)
FG 07 Rt |
AACES j OVERTRAVEL (R)
7 o7 C |
GROUNDING — CA !
RESISTANCE 1000 - i I
* ] |

I
G o () on g | POSTION

’ . CA[ G By TR

1007110V AC
50/60 Hz

\ 1t Motonpock CONTROLLER NEAR HOME
{CMPC CM33) POSITION LSA
| i NEAR HOME
- CBN J: POSITION LSB
+24v 24y .1 —l EXTERNAL
o POSITIONING

| POWER | 1

L OV @ [ pc
|— j col[f—9—> (w)—]'

N
]CI ce }:f‘j (OUT)
1

o

Motonpack PROGRAMMER |

@ | (CMPF PM32) T
e e ({Joc cT [: EQUIPMERT 1

{1/OUNIT)
U — —

Note Connectors and terminals are as shown below

1007110V AC
50/60 Hz

MR CONNECTGR 20P J  SCREw TERMINAL @ CABLES

MR CONNECTOR 50P ﬂ]:] D Sub CONNECTCR 25 P

Table 7 1 Cable List



7.3 CABLE FORMATION (a lIine driver 1s used mn the output stage)
7.3 1 PG (J1/J1F) CABLES Be sure to lay the three pairs of 5V and 0V

lines all parallel, as shown in Fig 7 2  Ground
the cahble shield on the controller side The
CA-7 pin 15 the terminal of FG

PG comes 1n two types, one with 5V hine driver
output and the other with 12V open-collector out-
put Make connections according to the type of

PG, as outlined below

When laying qumpers to define a pulse multiple
7311 With 5V PG ratio, connect pin to pin directly with as chort
a jumper as possible

Fig 7 2 shows the cable connections with 5V PG

Motonpack /-CONNECTOR CA
2 8 [P :
| i e o G
5 K P Pl
8 ‘d P e
Y o NI R —
POWER ot kL - |
suppLy [V L 1BL 1 {P t
. 2] 11, P
(BUILT IN) 19 g B £ _ _
13] 1 !
20 g [p o
: T‘\\ ““““““ T
! N SHIELDING CABLE KQVV SBIOPx 0 2
PG PULSE 1 GROUNDED
MUL TIPLICATION [} } !
FACTOR RATIO
SETTING 25m MAX
Fig 7 2 Connections of 5V PG Cables
7 312 wWith 12V PG mmunity 1s also necessary for 12V PG An
external power supply urut must be connected
Figure 7 3 shows the cable connections with 12V 1n the middle of cables

PG {an open-collector output stage 1s used)
For cable specifications, see para 7 3 1 1,
Use of a twisted-pair cable to raise noise with 5V PG

Moboanpack

CA
A PG PULSE
MULTI PLICATION PG POWER

154e| {FACTOR RATIO SUPPLY
16 lo| [SETTING - -
~12v
1740 4 12V 054 1
1 |
e = - -
| 1
G 1
10 [o L
r
5 +—+
2 N
1
a -
Fflobi— — w
7
1

Fig 7 3 Conrnections of 12V PG Cables
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CA
10m MAX
Mohonpock / E—' II
T (% # )t === GUNCTION TERMINALS
CA %~ * Aanta
~-F__ 1 snElD
I 61 : 4 lp 1 OO #®
; s e e A oD -
. t OH-OH—— =
ST N i le :
it oot '
3 L [P ad I i
2? : o oo B .
I 5! : AR ;
e 1, ‘
10p -+ Toel ] 010 | | ;
\ 9 e o] oo+
\T_ PR =) lp 3
13 SHIELD —oToH— -
PULSE ige GROUND # I e oy
MULTIPLIER 115‘* T e L {r H
SETTING 17% | N R St v — v
| _‘ 3
! s kpla
] * =171 .
NEAERENRE ARRANGE PG CABLES
SR E AR SO THAT THE DISTANGE
CAN BE AS SHORT AS
412V POSSIBLE
12¥ POWER
FOR PG * Use cables Type KQVV SG02 SB 10Px02
ov

Fig 7 4

7 3 1 3 Connecting PG Cables

To prevent nolse interference, extending the
single PG cable 1s preferable to connecting two
cables wvia terminals at the outlet from the con-
trol panel If connecting cables at terminals is
unavoldable, connect the shields as shown in
Fig 7 5.

o JUNCTION TERMINALS

SHIELD

Fig 7 5 Junction of Cables

7.3.2 TERMINAL DEVICE (J4) CABLES

The terminal device 1s connected to the Motion-
pack wvia the J4 cable for mput and output of
parameters and program

A D-subconnector (DP-25P made by JAE) 1s
fitted on the programmer side of the cable In
most cases, a D-subconnector 1s used also on
the terminal side Fig 7 6 shows the pin
assignments of the cable fitted with D-
subconnectors on both ends

12V PG Connections

o onpac TERMINAL EQUIPMENT
it R (limem GROUND 0B 2501
_—— ,T_____.__,‘\
FG 11 F& g B A
TXD | 2 :% . 2{ i3] RD
RXD | 3 :.,5 : gli 12| so
RTS | 4 |—F 15| cTs
cTs | s : - iJl i 4| RTS
0sA |6 ;: +—{20] DTR
o1A 20— 6] DR
8GO0 | 7 [—+ ——— 7| s
3m MAX | *
! I SIGNAL NAME
BIN NO
Fig 7 6 Cables for Termmal Equipment
7 3 3 TG (J5) CABLES
The Servopack conireols speed al a ratio of
1460 1 and even a very small change of the IG

signal 1s significant For laying a [1G cable, suf-
ficient care must be taken 1n the same manner as
the PG cable

A shielded cable of twisted-pair lines 1s sui-
table  Cable Type RGI108A/U (made by Fupkura

.td ) 1s recommended

Servapack

3 t

E2

Fig 7 7 TG Cables
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7. 3.4 Motionpack INPUT/OUTPUT SIGNALS Jb cable 3 meters long, connector fitted >ne end

(J& AND J7) KQVV-SB cable of 50 cm % 0 2 mm?
Signals are exchanged between the Motionpack J7 cable 3 meters long, connector fitted >n one
and the programmable controller through the J6 end, KQVV cable of 20 em x 0 2 mm?

and J7 cables
Normally, digital signals should be exchanged
J6 for input signals (PC --> Motionpack) between 1dentical control panels The cahle

J7 for output signals (Motionpack --> PC) length should not exceed 10 meters

Prepare the cables according to the pin assign- 7 3.5 Motionpack ORIGIN SIGNAL (J8) CABLES

ments described in para 6 1 Leave the unused The signals transmitted through the J8 caole

pIns aopen include the origin slow-down signal, origin con-
firmation signal, and external positioning signal

Lay only as many lines of 0 or 24 V of J6 and

J7 as are described i para 3 2 1(2) and para Do not extend the cable length because LSs

3 2 2(2) all in parallel This will prevent voltage are installed on the machine and they are sepa-

drop which would occur if current flows through rated from each other

the power line (or the Lne of 0 V), inducing

noise to the signal voltage To lay the cable over the shortest distance,
use the terminal block shown in Fig 7 9 and
The J6 and J7 cakles are available on order connect the common lines of 24 V there  This

will enhance noise immunity

Motonpack
CB 18 LSA2
g H— NEAR HOME POSITION LS
cs 17 LSAC (LSA)
1r
a LsB2 I
SER Qg4 NEAR HOME POSITION LS
CB 13 LSBC (LSB)
CB 11] -
L7
|
CB 10 EXP2 O o—+ EXP
Lr
cBg | EXPC EXTERNAL
POSITIONING
1
CB 49 +24Y
CB 50 Ozav
CBI o
jpp— CB 28 -
— — P eV e
CB 30 4
OB 34 x See Table 34
Uy ——
CB 32 &

Fig 7 8 Use of 24V LS
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Motranpock

e

—e——

CBCONNECTOR JUNGTION TERMINALS

/

MCDE ‘ 31
SELECTION 32

F *2
————————————— -
17 OO
‘ LSAC H N #1 & LSA
18 + 1 - -
! LSAZ Vo b ey
| ! oy L OO
i Lo b
1]
3 i LSAC o » 1 c LSB
" : Loz 1 TS g =2
HI i vl TEPRO10 Fig 7 9
1 ' i | ]
91 \ EXRC L — I P A - = 4
| + + .
0 : EXPZ o O . i
i/ : | OO e H
' +z4v (] 4
19 ' 0 ;i fL 010 SHIELD *3
2av
50 A S A——O10
I HoME 28 FG FG
POSITION
RETURN 30 Note  Tor the hnes marked as *1 twist a4 and b ¢ and d, e and f 1 pairs
If there should be considerabic cnvironmental noise or noise from clectronic

switches used for LSs wuse shielded cables us shown with EXP in Mg 79
and connect the shielding to 1 G on the control panel «de
Shielded cuble 15 sutable for that mua ked as *2
Recommended 15 KOVV-5B50C 0 2mm? [maede by Iupkura Cable |

0 2 mm? 530-lcad  shilded cable
When laying jumpers to sclect a method of 1ctwning to origin for CB-29
thiough CHE-32 connecl pin o pin with jumpers as short s possible within
the connector casc

7.3.6 SERVO SIGNAL (J9 AND J9S) CABLES connector pins as shown in Fig 710 Ii

twisicd palrs arc shifted, noise interference

The signals transmitted through these cables could occur with the resultant effect of twisted
include those related to servoe control described pairs lost

for the Motionpack Conticller CC connector

J% cable fitted with MR connectors on both ends
This 15 to be used when the DB unit {JESP- ¥ 0 2mm?

DB002) 1s 1nstalled

J9S cable not fitted with any connector on the

end which 15 to connect to the Servopack This
15 to be used when the DB unit (JESP-DB002) 15
not installed When preparing the cable, twisted

The J9 cable should be a twisted-pair cable
with shielding  Recommended 15 KQVV-SB10p
made by The Fupkura Ltd

fhe J95 cuable differs from the J9 cable shown
in Fig 7 10 only 1n that the end of the J98
cable which 15 to connect to the DB unit 1s not
fitted with any <onnector but ends simply with

the lcads
pairs must conform exactly to the designated
Mohonpack DB UNIT
CC CONNECTOR CAGONNECTOR

+12v |14 ,":‘ IP ..;h‘. 14 +12v
Cizv [ 1]+ 1 H 1] Oiay
—12v 15— ; 15] —12Vv

0 i ! 1P . 0
i2v_ (2 , +—+1 2 12V
REF |18} ‘18] REF

] P .

8G01 |1y i —{ 11 5%01
- —t L

+CL 16 T 19 + 16 +
5G02 | 9 —— + 9| sG02
—CL |17+ 17| -GL

1 P -~ 3
5603 |10+ ! —+ 10| scos
RDY1 | 5 |+ 5| ROY1
RDY2 [ 4 |+ ' 1| RDYZ
saL |7 ——— 7] SAL
oL [iz}ni 53] oL
OTF |13+ —13] OTF
LI ) - +—y{19] BTA
Ozav |20} i .. r i M {20] Ozav
CABLE KOVV-SB | Lsionan name

CONNECTOR CONNECTOR MR 20L/MR 20F

PIN NO
cC

1OP <02

CONNECTOR PIN NO
20PIN MR CONNECTOR CcA

Fig 7 10 J9 Cable
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7.3.7 Servo SIGNAL (J10) CABLES

J10 cable connects DB unit and Servopack It
includes speed reference, TG feedback, and

current limit signals

Fig 7 11 shows the construction of J10
cables Use twisted leads for pair of REF/SGOI,
+CL/SG02, -CL/SG03, TG2/TG]1 E=xchanging
pair of leads will elminate functions as twisted
lead, and result in malfunction

Shielding of J10 cable should be grounded at
Servopack side through FG DB unit and Servo-
pack shouid be mounted 1n the same panel If
they are 1installed on different panels, connections
should be made 1n order to prevent noise inter-
ference  The cable should be a twisted-pawr
cable with shielding Recommended 1s Type
KQVV-SB10p x0 2 mm*® (made by Fupkura Ltd )

Servopack
DB UNIT CPCR MR CT AND
CB CONNEGTOR CPCR MROBC TO MR22C
e
i
SG01 | 2 p—t ; e
\
CL |3 + Y 3
. te — 1
SGO2 |4 T1
e To b i ta 14
5603 1 6 M e H—n
: Tisti—+b I
TG R ie g
TG1 20 ':; i 16
saLl | 8 - +
2o !% ?: ¥
SAL (M 1
ov_Tispr—is s
GBF [1ab—* —— 6
sr 15 [ EN 7
i j 1.
PA_[16h— 8
of cip 17— — 0
L CABLE
CONNECTOR KOVVY SB
PIN NO 10%02
ce CONNECTOR E2IGND)
2‘2&?'— MR 20L/MA 20F

~ Asterisked connections ate for Type CPCR-MR  CT

only, and not 1equued for Type MR C

Nete Some of the signal terminals are different
depending on Servopack tipe Match the Motlonpichk
signal tetminal No  with that of Se:vopack

7.4 PRECAUTIONS FOR WIRING

7 4 1 PREVENTION OF INTERFERENCE
BETWEEN WIRES

In the Motionpack system, cables of varying
power levels, such as the hnes of PG and digital
signals, mix with the motor main crcuit through
which large current flows If a high-speed signal
line such as the PG signal hne 1s laid close to the
motor main circult, nolse might be induced 1n the
sighal line and result in a falure of positoning

It 1s therefore very important to prevent
interference between lines

The lines can be divided into three groups as
given 1n Table 7 2

Do not lay hines belonging to different cate-
gories mn the same duct or bundle

Observe the following precautions for «ategory
I PG signal hnes

{1} Never lay the lhnes of PG signals close to
or parallel to any category I lines

{2) Never lay the lines of PG signals close to
parts and units generating noise or parallel to
the lines wired to them.

(3) For better results, connect the shielding of
any cable coming from PG to the frame ground
terminal of the control panel

Fig 7 12 shows the wiring around the Servo-
pack when the DB unit 1s not used and Fig 7 13
shows the condition when the DB unit 1s used

Fig 7 11 J10 Cable
Table 7 2 Group of Lines
Category | Category il Category 1l
Moy LIUSC Nolse It - Vulner able to sceiious dwminge

Conditions ference cdue to large

current and high-speod

duc 1o oxternal norse anduc-

tran

Connection
Survop ick 200 VAC

Specifications power Input hine

Regencrative unit

signals
Scrvopach — motor <« PG o— CA (JL/ATEE) CM I/0 signuls
(J6 17}
DB unit —- motor PC lcads

TC ~— Scrvopack (19}
TG ~—DB wut

Survep «h tofurones mput
(18 s 110}

Origin signals {(J5)
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7.4.2 WIRING FOR PG

A serious error, such as mispositioning, would

oceur if noise 1s added to PG signals  Follow the
instructions listed below

Par 7 3 1 PG Cables
Par 7 4 1 Prevention of interference between
wires

7.4 3 WIRING FOR TG

For TG signals, use twisted-pair shielded cables

The lines belong to category II
away from any category I
hnes)
bundle

Keep them
hines (e g power
Never lay them in the same duct or

Poszible trouble may occur where noise {rom
a servo motor 15 induced in PG lines via TG
s:gnal lnes when TG and PG signals are trans-
mitted 1n the same cable Use separate shielded
cables for TG and PG

as described in par 7.3 3
p REGENERATIVE
) ¢ RESISTOR UNIT
200/220V Ry REQUIRED FOR
MC TYPE MR °CT
R :l H —_
g _{ } 5 . oCL THR
T i T
FOBX rpp A(J/
PS o CHECK
+ RDBX Servopack CURRENT
= FDB RDB | CAPACITY
- o
SURGE D 55 MOTOR
SUPPRESSOR SURGE | X FRAME "'D
SUPPRESSOR N
e E Ao FDBX 8 TO SYSTEM N
DBR A HIELD
CONNEGT 10 ROBX 7 FRAME SHIEL |
RELAY 5 BO - |
FDBX 8 T NLVER PUT :
RDBX ! TG CABLE NEAR
_ OR IN PARALLEL I
11 WITH MAIN CIRCUIT |
———————————————————— - )
cC J8S CABLE n
Ve R . :@ {
|
TO Motanpack - ___—_—— _‘L.’ N
GMPC CM33 T TG CABLE !
JS CABLE :
|
TO SYSTEM I
TO CABLE FRAME GROUND I
SMELD 210 oTHER mTTTTTTTITTTTIITIIR !
CIRGUITS Py I
Motonpack vy @ |
B CMPC CM33<: ] |
O e ™~
PG CABLE
( ™ J1{OR JIFYCABLE
J9 S
TO
f e OTHER
CIRCUITS
i
SHIELDING
GROUND
Servopack
T3 Wy e NI
SHEBBEEHEREER
esfiofece] [ [ 1 [ hefrhef
Yoot
o i+
N
AN 9y
Fig 7 12 Connections of Servopack
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7 4 3 WIRING FOR TG

92

=]

(Cont'd}

- R

e

200/220v S

Servo

R
* S R?
T pack

T

{_

CC

Maronpack

CONTROLLER ]:E JOCABLE Q:[

TTTSE

-

| REGENERATIVE
RESISTOR UNIT

BEL THR

REQUIRED
ONLY FOR TYPE
MR CT

CC

J10 CABLE

SHIELDING
FG GROUND

FRAME
GROUND

I 1B B *
0 Liisa

*

-

e
-

S_._._J

NEVER PUT

TG CABLE NEAR
OR IN PARALLEL
WITH MAIN CIRCWIT

FWD OVERTRAVEL
b RVS OVERTRAVEL

—/ 3

J10 CABLE CONFIGURATION
CB CONNECTOR

SGO1

+CL

SG02

-CL

1G2

TG
TGI( )

SAL1 SERVO)
SALZ (ALARM

13
14

v

GBf (BASE )

i5

na
w0 o O

GBR \BLOCK

16
17

PA (P DRIVE)

DB UNIT

SHIELDING GROUND

CLD (CURHENT LIMIT)

SHIELDING \DETECTION
Servopack

(CPCR MRQO8C~~ )
MR22C AND MR GT

* Asterisked connections are for Type CPCR MR

CcT

For Type CPCR MR CB 11, and Servopack 5 must be connected

Fig 7 13 Connections of DB Unit



7 4.4 Motionpack ORIGIN SIGNAL (J8) CABLES

The signals transmitted through the J8 cable
include the origin slow-down signal, origin con-
firmation signal, and external positioning signal

The cable to the machine may be of consider-
able length LS contacts sometimes open during
operation and, 1f this happens, noise is lhikely to
be induced in the cable Take the following
pre cautions against noise

{1) Connect a surge suppressor in parallel with
each LS contact

Surge suppressor CR50500 (of Okaya Industry)
or a capacitor {(metalized film, 600 V/0 1 uF)

(2) Lay the cable away from and not parallel
to the main cirewt wiring.

7.4.5 CONNECTING SURGE ABSORBER TO COIL

Be sure to connect a surge absorber to every
device having a coil in 1it, such as relays, con-
tactors, and solenoids

Surge absorbers

(1} Use 200 VAC Surge suppressor CR50500
{of Okaya Industry)

(2} Use 100 VAC Surge suppressor AU1201
(of Okaya Industry)

(3) Use 24 VDC
Corporation}

Diode 152462 (of Toshiba

The surge absorbers above are usable at the
specified voltages

7 4 6 FASTENING CABLES

Be sure to tighten the locking screw of the MR
connector on the cable

Clamp the cable so that the weight and ten-
sion of the cable will not pull on the connector

The clamp shown in Fig 7 14 15 very effec-
tive  The sheath of the shielded cable can be
removed to connect the shielding to FG (irame
ground}

L \
GROUND PLATE

CABLE CLAMP

CABLE

/
SHIELD SHIELD SHEATH

SHEATH

GROUND
PLATE

CABLE

L~ CLAMP

Note  To clamp the cable (which 15 not shielded),
cable armor should not be siripped

Fig 7 14 Cabie Clamp

7.4.7 ASSURING CORRECT CONNECTION OF
CABLE CONNECTORS

Input/output circuits of the Motionpack may be
damaged correct pairs of male and female cable
connectors are not mated properly Observe
the following precautions to prevent such an
mishap

(1) Write the name of the cable connector on
the name plate provided and bond 1t to the
connector 1mmediately after you have prepared
the cable

(2) After laying the cables, bind them together
so that the cable connectors come to fixed posi-
tions

7.4 B8 CONNECTION OF THE INPUT/OUTPUT
POWER SUPPLY UNIT

One mmput/output power supply unit can supply
power to more than one Motionpack In this
case, string the power cable carefully to prevent
noise 1nterference occurring due to voltage drop

POWER Motonpack
SUPPLY CM 1 CM 2 CM 3
oV 24v
{a) Correct ﬁ:—\ oV 24V 2ev| N, 24v
SN
\; ov oV
POWER Motonpack
SUPPLY CM 1 CM 2 CM-3
2y e
{b} Poor v
o/ N v N
Fig 7 15 Input/Output Power Connections
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7.4.9 NOISE SOURCES

Insert a notse filter 1in the power supply and
input circuit if the Motionpack-33 etc  with an
electric welding machine, an electrospark machine
etc shares the same power source or there 18

a source of high-frequency noiwse close to the
Motionpack-33

7 4 10 HEAT SINK

The heat sink of type CPCR-FR will heat up to
a maximum of 85°C to 90°C Do not permit
wires to come 1n contact with the heat sink

7 4 11 LINE FILTER AND ISOLATION
TRANSFORMER

Insert a line filter or isolation transformer in the
power line 1f 1t picks up excessive external noise

Observe the following in this cases

(1) 'Separate the leads of the primary circuit of
the line filter or 1solation transformer completely
from those of the secondary circuit

(2) Connect the ground line of the Iine filter or
1solation transformer to the system ground via
the shortest path with a heavy wire

(3) Reduce the length of the line to the input
terminal of the line filter or isolation transformer
to the minimum Use care to prevent nolse from
being induced 1n the circuit (Refer to instruc-
tions above )

(4) For the control panel, take power from the
secondary circuit of the line Dilter or isolation
transformer

CONTROL PANEL

| PROGRAMMABLE
CONTROLLER
1

-

7.5 GROUNDING

Connect all grounding leads to the ground at one
position {grounding better than class 3, ground-
ing resistance 100 chms or less} Use a :hick
wire (flat braided wire of 3 5 mm? or more) for
the grounding lead

Ground _SGO01, terminal @ of the Servopack

Terminal of the Servopack 1s usable only for
a grounding lead recess It 1s not connected
mmside

Be sure to ground the DC servomotor 1f it 1s
1solated from the machine

Fig 7 16 shows a method for grounding an
axis The frame grounds of the Motionpack con-
troller, DB urut, Servopack, and programmable
controller are connected to the ground terminal
of the control panel and a single grounding lead
of class 3 (100 ohms or less) or better arz in-
stalled there  The “other circuits’ referred to
there nclude the inverter driving the main axis

The 1nverter must be grounded directly to
the location where the collective grounding of
the other components converge

Fig 7 17 shows a method for grounding many
axes Such a system includes many umts and 1t
would be troublesome to lay grounding leads in-
dividually It indicates an example of laying
many individual grounding lines, one for each
axis It 15 not good to connect umts of the
same kind together, lhike controller to coniroller
and Servopack to Servopack

SPINDLE FEEDER

| MOTOR  uNIT WORKPIECE
Sorvo MAIN CIRCUIT
H pu‘:k l ‘
| | FEEDER
1 CM I pa | DC SEVOMOTOR
(=3
Fa E1/E2 | A= =
| ‘ TG 1 4 L LEADSCREW
. 1
1| OTHER
! cmculTs MOTOR FRAME

GROUNDING RESISTANCE =
1000 OR LESS

Fig 7 16 Grounding for One Axis
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CONTROL PANEL

[ PROGRAMMASBLE CONTROLLER J
[ow]l  Toul

| "N

1 (Z) 1 1 (Y) i
OTHER l'

MOTOR

PG|TG| M

GIRCUITS I:,p 'r_j

1
(Z)

L. -

GROUNDING RESISTANCE
1001 GR LESS

Note Motors for ¥ and 7 axes and their connectors
are not shown

Fig 7 17 Grounding for Mulliple Axes

7.6 SELECTION OF WIRES
7.6 1 MAIN CIRCUIT

The wire of the main circuit 1s determined by the
motor rated current, the number of strands in
the cable, and mean ambient temperature The
data for the main circuit wiring are given below,
assuming the use of a Hi-cup motor Use the
wiring data which relates to the motor and
Servopack employed

RESISTOR
Uit

. mTo g @ SERVOMOTOR
. A
Servopack Type CPCR-MR.. C 200/220VAC \ « @ S |
50/60 Hz “ e
Servomotor Hi~cup Motor T A T B °
B B ' Servopack
@ CPCR |
romA
& cT

When more than one Motionpack controller 1s
used 1n the system, connections between each
Motionpack and common power supply unit
sheould be independent

t

CONTROL

100/110VAC \ '
50/60 Hz '

Fig 7 18 Main Circuit Connections

140 POWER
SUPPLY
124v)

TLER

12
? irMohonpack

«1 CMPC CM33

2

= sy

a « '
. ov

95



7.6.1 MAIN CIRCUIT (Contd)

Table 7 3 Servopack Rated Current

External Terminals Rated Current A
Motar -
UGHMED UGHMED UGHMED UGHMED
Name Ko capacity | _geyT -12YT -20¥T -30YT
Main Circuit Power @ @ @ 5 9 12 18
Motor 7 12 18 25
Resistor @ @ b 6 16 21
DC Reactor @ 7 12 18 25
Servopack Control Power Input @ @ 01 (Max}
Control Power |nput @ @ @ 01 (Max)
DB Unit DB @n 17 A peak | 30 A peak | 43 A peak | 53 A peak
Control Power {nput @ @ 10 (Max )
Motionpack —
Controller FG @
/0 Power @ @ 20 (Max )
* Connect a wire of 0 75 mm? or more 1o 2 The peak current value 1s noted for
terminal FG terminal DB Therefore, use wire of
Note 3 5 mm? or more (regardiiss of the motor
I  Use wire having a capacity of 600 V o capacity)
more for the main circut 3 See F1ig 7 3 for the main circwt connec-
tions
Tabie 7 4 Wire Size
(Ambient Temperature 40°C, Nec of Strands 3)
External Terminals Wire Size mm ?
Maotor
UCHMED UGHA\ED UGHMED UGHMED
Name No capacity | TgeyT S12YT 20T CI0YT
Main Circuit Power @ @ @
Motor H1vV HIv HIV HIV
Resistor CXE) 20 M 20 i 3 5 Min > 5 Min
DC Reactor @
Servopack Control Power Input @ @
PVC 1 25 Min
Control Power Input @ @ @
DB Unit | DB @y HIV 35 Mim
FG PVC 0 75 Min
Motionpack Control Power Inpul @ @ BEVC 1 25 Min o
Controller FG @ PVC 0O 75 Min
1/O0 Power @ @ PVC 1 25 Min
Note 2 If the ambient temperature {inside the en-

1 When binding wires togethe: or running
them in a duct (hard PVC or metal con-
duit}, the muximum permissible current
of the wires becomes smalle:

closure} 1s high, ordinary PVC-clad wnes
deter lorate fast and then dw ation of thewr
usable hfe 15 reduced Table 7 5 shows
some hcat-resistant wires Select those
which are suitable



Table 7 5

Conductor Max
Permissible
Temperature(°C}
(Ambient Temp +
Rise by Current}

Type

7.6 2 SIGNAL CABLES

The signal lines between the Motionpack-33 con-
troller and the sequence are to be connected
with the MR connector on the Motionpack

Select a cable by referring to Table 7 6

Heat-resistant The swtable twisted-pair cable 15 the KQVV-
75 1 HIV SHIV N 3
vinyl wire SBIOP x 0 2 mm shown 1n Table 7 7
80 Epick Wire IP LP Signal lines between Motionpack-33 and sequencer
Cross-linked should be connected with MR connectors  Cables
90 polyethylene Eoov should be selected 1n accordance with Tables 7 6
+ heat resist- and 7 7 Twisted cables should be KQVV-SB
ant vinyl 10P » 0 2 mm?(or 3P x AWG26) shown in Table
78
Table 7 6 Signal Cables
MR-50L/MR-50F MR-20L/MR-20F
Type Solder type Solder type
No of Cores 50 covres 20 cores
Applicable Wire AWG #24-#28 AWG #24-#28
Culter Diameter 16 mm dia max 10 mm dia max
Plastic multicore control cable
(Example} {Example)
KQVV50Cx0 2 KQVV2ZiCx0 2
Recommended (0 2mm?, 50 cores) {0 2mm?, 20 cores)
Cable manufactured by Fupkura Ltd | manufactured by Fupkura Litd
Cores ¢ 2 mm? tin-plated soft copper stranded
wires 16/0 12 (cores/mm)
Insulating mateiial  Cross-linked vinyl
Thickness 0 3 mm
Fimished cuter dia 1 1 mm
Table 7 7 Oimensions of Cores
AWG Sectional Area of Standard Quter Dia of
Conductor mm? Vinyl Insulation mm
2y 02t I 5 « Recommended
#26 013 13
28 0 08 I 2
Table 7 8 Twisted Cables
Name Unit Specaifications
KQVVv-5SB
No of Pars Pan 10
Material — Tin-plated soft copper stranded wires
Nominal Sectionat Area | mm? 02
Conductor
Configuration Numbe: s/mm L6f0 12
Quter Diameter mm 0 55
Insulation Materal — Cross-hinked vinyl
Thickness mm 03

Circuit Configuration

— Paired strands with pitch of 18,22 25 32

Holding — Wound with paper tape
Shielding — Tin-plated seft copper wire br aided
Sheath Material and Color — Vinyl  bilack
Thickness mm 1 2
Approx Finished Outer Dia mm 1900
Approx Weght kg/km 130
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7.6.3 WIRING TO MOBILE DEVICE

There are special considerations for a cable con-
nected to a mobile device The cable undergoes
repeated bending or twisting as the mobile device
moves It exposes the cable conductors to
fatigue, leading to breakdown, should some PG
signal Lne break, the motor might run wild and
a serlous accident occur

Cable makers advise that the resistance of the
cable to bending and twisting 1s determined by
the following factors

Bending strength
(1) Curvature of bend
Cable tension

(2)
(3)

Multiple number of twisting pitches of cable

core leads
(4) Area of conductor
(5) Structure of conductor

Twisting stirength

(1) Twisting angle

(2)
{3)

Twisting pitch of cable core leads

Cable twisting span
For cables connecting mchile devices, 1t is
recommended to use cables that are made for
imdustrial robots and are capable of withstanding

the rigors of bending, twisting, etc

For precise details, address inquiries to the
cable makers
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7.7 CONNECTOR DIMENSIONS

{(Maker

HONDA TSUSHIN)

7 7 1 MODEL MR-20L, MR-50L CONNECTORS

Jafatel q

3 ——

Legege)

T 1

1N
WL b

b
Q

Fig 7 19 Connector Dimensions in mm

Code
Model A B ¢ o
MR-20L 39 3 44 9 39 8 17
MR-50L &7 9 735 44 8 18
Code Name
1 Connector cover
2 Cable clamp
3 Connector clamp spring
4 Connector clamp screw
20F "OF
5 {(Note 1} Connector {MRP S OF MR ‘)DF)
Mote
1 MRP -20F -50F Sclderless 1ype
MR -20F, -50F Solder type

10 mm dia max

Apphcable cable OD MR-20L
16 mm dia max

MR-50L

The metionpack accessory set includes an
MR-20F (with MR-20L} and MR-50C (with
MR-50L}) (solder type)

When solderless type connectors (MRP
20F01, MRP-50F0]) are to be used thecy must
be prepared by the machine builder




7 7 2 MODEL MR-20F, MR-50F CONNECTORS

{Solder Type)

4 2N
| o)
ECE '

2 2 8DIA

H

Dimensicns in mm

Fig 7 20 Connectors Models

MR-20F, MR-50F

7.7.3 MODEL MRP-20FO1, MRP-50FO1
CONNECTORS (Solderless Type)

13

PR

i
M|

©

b

185
—

~2 28DIA
A

Fig

Dimensions  in mm

7 21 Connectors of Models

MRP-20F 01, MRP-50F 01

Code
A B No of Terminals Code
Model Model A B No of Terminals
MR- 20F 32 8 a7 8 20 MRP-20F01 32 8 27 8 20
MR-50F 61 4 56 4 50 MRP-50F01 6l 4 56 4 50
Note To usc the solderless type connectors a
crunping tool 1s requured for which enguiries
are to be made to HONDA TSUSHIN
7 7.4 TERMINAL NO
61 26x17=442
28
]
[ ch_ch, . & ! < b <h
h_d Fay a, h+ ch, hch b o
@ P A e P e R P P P T P
Fan — b HONDA 50 CORES
= N 19t 20721V 22t a3 24l pst el a7 28t a0 3132
& ddhda dded b G Godla g
\_33"34" 38736 a7 38 30 a0 1" ez a3 a4 a5 46 471 8- 45 50
: ] 1
L
26x13=338
51 52
25
~ — 51 26x6=155
P
© a
iy i RCA g
Slala T r
hd 44
L \_ 61718 b _ch.
“ 1V 2P 39 4P sV g¥ 7
26 SIDE WITH HONDA MARK q’) W‘%—%—%— =z ﬂ} 20 CORES
AECESS ON PLUGGING SiDE < NN, P &, £
—r R BT ELT ST
L
-
PLUGGING NP 7N 26
SIDE VIEW — | “4‘+_+’5 ) N 26x5=130
1* A {VIEWED FROM WIRING SIDE)
" \ >, _J

Fig 7 22 Connector Termmal Numbers

Dimensigns in mm



8. Motionpack-33 UNIT DIMENSIONS

8.1 Motionpack-33 CONTROLLER

Qe
Efb

{ . ]

300

Py

285

<

wl- {—

250

of onpock 33 controfler ]

CMPC CM33 W vasxawa

\

100

— i . )
=i
80
120
Fig 8 1

BATTERY BAY

in mm

(CAUTIONS ON COVER)

Maotionpack Controller Dimensions in mm

PG POWER VOLT
CONTROL VR

Element
Code Code Name and Specifications
1 Circuit protector T11-3-1 00A-G1-11
2 TB Terminal F2035E with M4 screw cover
3 Ci Connector 3483-1000
4 CC Connector MR-20RMA{HONDA)
5 CA Connector MR- 20BRMA{HONDA)
) CD Connector MR-20RMA{HONDA)
7 CB Connector MR-50RMA{HONDA)
<1 CE Connector MR-50RMA{HONDA}
9 Connector MRP-20F or MR- 20F
i Connector MRP-5)F or MR~50F
= -
? | 0000 00
X, ]
-
~ 1
RS
—
——
rd
R
'L.___L\
@ (S ]
P
s
.—'*'"/ N P
) 1
G
AY
p-
A=A
200
224
i
APPROX 25



8. 2 Motionpack-33 PROGRAMMER

120

270

s
=c:HIE NI
CIAA AT

- Il g
10 DiA ;::[:E]::
- pood=

— | 853000 =]
=gislesn

EIC ORI

)

45 180 |
° ®

e &\ ©

M
]
o
@
)
L]
|
\=n_1_.n:|’
Code Element Name and
° Code Specification
! ¢l Connector 3483-1000
2 CT
3 FU Fuse sM1101-1
4 cC PFlug receptacle L25VAC

Fig 8 2 Motionpack Programmer Dimenstons in mm
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8.3 DB UNIT

R
$
&

300

285

250

12
g) &
E<EWANE o«
@l ﬁ
27e[ 1 ¥ 318
1r! T@[ | [T@] IREF,
{2 [e[i[[e]k
3 e[ ]+o1
e[ ot
i
[®]
9]

|
<
=

9000 | e | e o | |

+LU

{GTF.

&
]

HBEEE— 7E:CL U
— F—
[A el |i[e]]or|T
BlI®l | &) Ju
v —
G[ o]l i®])c—
acre[TeT|[1@] ] yat
o T 25
AR e || [®] 13y
S Tl |[To] ]
= 0
LU= i

JESP DB00Z W vaskawa
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-] __GIT;,

80

120

GO @ﬁ
LU

@

Code

Element
Code

Name and Specification

CA
CB

3TB

2TB

1TB

Connector MR-20RMA (HONDA}
Connector MR-20RMA(HONDA}

Terminal F2035E with M4 screw
cover

Terminal F2035E with M4 screw
cover

Terminal F2035E with M4 screw
cover

Connector MRP-20F or MR-20F

Circuit protector, T11-3-0 10A-01-11

e -——=
=]
®\
4
£
bq
1 o
Py
I
4= T J
~ S I}
200 ‘
h
224
APPROX 20 '

Fig 8 3 DB Un#t Dimensions in mm



8.4 PULSE GENERATOR

Type MGZ-10B

TERMINAL
CONNECTIONS

w2
120 APPROX 45 60 23 SOURCEIZY ouTdl QUi

DOEG®E®

M3 X431
X_762
T 12 31&5 6 T

ﬂMﬁﬁ%é*ﬁ

|63

,_{

iy

TERMINAL ARRANGEMENT

88+1 DIA

114
130
90

Ol | / —
f

TERMINAL BOARD
WITH COVER

4 5 DIA
HOLES

Fig 8 4

8.5 PG POWER SUPPLY

Model AYS 1201
Maker Shin Dengen Electric Manufacturing Co , Ltd

31=£10 10 MAX 100 110

625
125 *+05

|

b- - i

Srurchengen
ARTQ vacky

QuT—H

pC102-1324
LIRS

our -4

S1

52

G

FG

AC 1T
AC0 170V

o=
AC 2

S
&4 |=r Y 2.9 Y aad

M3 X6 SCREW \

3¢ @

e

=
o)

TERNINAL COVER

N

89:05
9410

felelelelelele

TER
4 M3 MTG HOLES ERMINAL COVER 4 M3 MTG HOLES

Fig 8 5 Dimensions of PG Power Supply iIn mm
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8.6 1/0 SIGNAL POWER SUPPLY

Model BY242R5 Input I00VAC (50/60Hz)
Maker S5hin Dengen Electric Manufactiuring Cutput 24VDC, Z 5A
Co , Ltd
1875
43%05 APPROX 14 2001 | 405125
12518754065
uy
M3 SCREW - ——- _@_ O w -
Erzs] - -- AT o1t elexexeXe)

NS o 00J 000000y
BC oz ho [eXalt o w0000
Y Y L) oooOcJor_uooooooC
7c o) | w | o - -- .. 000 wi §O0E000d

= vl | of ~ 3 [

G +| o

& & G- - - [e]s]e i EoTTDO0]
m FG i ;‘Oo 004 PO0 0000
~ 1= i (e) 000 00 G 0O00
N 2 oo oo oGo0]
° o o _oog TTofeXeYeTeYexe

~ ' 7

4 M3 MTG HOLES

Fig 8 6

8.7 TAPE DEVICE

(1) Hand-held Computer
Type EPSON HC-40

Maker

EPSON Corporation

<, =
(o h— %
TR
E e
L2 2 s-./,a

T '?
=

Fig 87

104

4 M3 MTG HOLES

Dimensions of 1/O Signal Power Supply in mm

(2) PRO-TYPER High-Speed ASR Input Terminal
Type MODEL 7652
Maker  Citizen
%W
e
— T
i
I NN
!
Sy Ll
Ol §J\ |
I




9. PROGRAMMING EXAMPLES

9.1 COMBINATION OF POSITIONING,
WAIT, AND AUXILIARY QUTPUT

9.1.1 OPERATION PATTERN

10msMIN
TIMER 15
3m/ MIN /M5‘
0
\ 600mm /1000mm
T 10mAMIN
AUX QUTPUT
TIME WAITING / M51
@ A/IS B
0 800mm 1000mm
HOME
POSITION
Fig 91

9 1 2 PROGRAMMING

Example 1 Absclute positioning
N 000 GO¢1 X600 F10000 1200
N 001 G04 D1 00
N 002 GD1 X1000 F3000 T200
N 003 G04
N 004 M51
N 005 G011 X0 F10000 I200
N 006 M30
Example 2 Absolute and incremintal positioning

N 000 GOl X600 ©16000 1200
001 G04 DI 00O
002 GO1 U400
003 G04

004 M51

305 GO1 X0
006 M30

F3000 1200

F10000 1280

Z 2 2 z =Z2 =z

9.2 REPETITION OF POSITIONING AND
AUXILIARY OUTPUT ’

9 2 1 OPERATION PATTERN

M51 M51 M51 M51 M51 M51 M51
Sm/M\N* { ‘ { * ‘ {
LTV VanVan\y

20 40 60 80 100 120

10m/MIN

M51 M51 M51 M51 M5 M5 ME1

YT T T T

ol O

O
40m B0m 80 m 100m 120m  {40m

s
o

HOME
POSITION

Fig 9 2

9 2 2 PROGRAMMING

Absolute {or mncremental) positioning

X20(U20) F5000 1200

Example 1

N 010 GOl
011 G04
012 M51
013 GOl
014 GO04
015 Mb51
016 GOl
017 G04
018 M51
019 GOl
020 GO04
021 M51
022 GO1
023 G4
024 M51
025 G0l
026 GUO04
027 M51
028 G0l
029 Go04
030 M51
031 GOl
032 M30

z

X40{Uz20)

X60(U20)

X803(U20)

X100(U20)

X120(U20)

X140(U20)

Z 2 2 =2 2 2 Z Z 2 2 Z 2 222 2 2 2 2 =z

X0(u-140) F10000 1200

Z

Example 2 Use of Subprograms

(Subprograms for repetition)

N G10 G68 L7 PO15
N 011 G001 X0 F10000 1200
N 012 M30
N 015 GOl U20 F5000 1200
N 016 G04
N 017 M5t
N 018 G69
Example 3 Use of Subprograms {Subprograms
specifying end position)
N 010 G68 X140 PO15
N 011 M51
N Gl2 GO0l X0 F10000 1200
N 013 M30
N 015 GOl U20 F5000 1200
N 016 G04
N 017 M5I
N 018 G69
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9.3 SKIP POSITIONING

9 3.1 OPERATION PATTERN
POSITIONING UP TC 1000mm

EPSS UNLESS EPS5 1S TURNED CN
500mm/ MIN I
/ \ 300mm/ MIN l
[ ‘ 1000
M55
5m/MIN
SKIPS
EPS5
o s s e rsnrsernd()
HgME C'} J\ij
POSITION 1000
Note 1 When G05 1s started, turn off EPS 5
2 Current should be 100% at feeding
Fig 9 3

9.3 2 PROGRAMMING

040 GO05 X1000 F500 1100
041 G67 PO044

042 M55

043 GO0t X1000 F300 1100
044 GO04 D2

045 GOiP X0 F5000 1200
046 M30

9.4 EXTERNAL POSITIONING,
COORDINATE SETTING, AND
SUBPROGRAMS

9. 4.1 OPERATION PATTERN

Z =2 2 2 2 =z Z

10m/ MiN 10m/ MIN

S00mm/MIN FEEDRATE 500mmsMIN
i POSITION

0

T 70 KNF Imm/MINKE R X W K 420 10

100 320 T
10m/MIN
TOUCH SENSOR ra
ORWLING T
B a4
o o010 0
0 70 | !
i ()
| 9 I oy
| I ! 40—
| ) ‘ g'wwn O
| ! ‘ %
| | VY
I o~v~m<i
| | (I 10
o 80 oC
Ym0y
ey
w0y
Q-G
Laoa-i
O~ nnO
104
O
Y —
O=~iT0
!
O T1
320
Fig 9 4
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9.4 2 PROGRAMMING

N 050 GO01 X70 F10000 1200
N 051 G34 X110 F500

N 052 GBZ X0 T1

N 053 G53 TI

N 054 GO01 X80 F10000 1200
N 055 Gé68 X320 P060

N 056 G04

N 057 G533 TO

N 058 GO01 X0 F10000 I200
N 059 M30

N 060 GO1 U40 F500 1100
N 061 GOl U-10 F1000

N 062 G69

9.5 POSITIONING FOR PUNCHING
9. 5.1 OPERATION PATTERN

ME1 M52 M53 M54 M51 M52 M53 M54
IOm/MINi i i i * * i *
0\ a0 B0 72 80 130 1:0 1 zjﬂo
1
|

R [ T
—_———e | —— >

A B! ¢l b A B! clo
o 50 012 B o SRR RN
b e s fed
HOME
POSITICN
Fig 95

9 5 2 PROGRAMMING
Example 1

070 GO1 X440 F10000 1200
071 M51

072 GOl X&60
073 M52

074 GO01 X72
075 M53

076 GOl X80
077 M54

078 GO01 X130
079 Mb51

08¢ GO01 X150
081 M52

082 GO1 Xi62
083 M53

084 GOl X170

Z 2 2 =2 =2 2 2 2 2 =2

2

Zz 2 Z =2



N 085 Mbh4 N 086 M54
N 086 G227 X0 N 087 Gb69
N 087 M30
Example 3  Swiiching coordinates
Example 2 Use of subprograms
N 070 Gh2 X-40 TI
N 070 GO01 X40 F10000 1200
N 071 G52 X-130 T2
N 071 G68 L1 P80
N 072 G553 TI1
N 072 01 X130 F10000
G N 073 G68 L1 P79
8 L P80
N 073 G6 ! N 074 G553 T2
X0 F10000
N 074 G2T N 075 G68 L1 P79
7 0
N 075 M3 N 076 G53 TO
N 080 M51
N 077 G27 X0 F10000
81 GO01 U200 F10000
N9 N 078 M30
2 M52
N 08 N 079 GO1 X0 F10000 120
G0l Ul2Z
N 083 N 080 The same as
N 084 M53 5 N 080 ~ N 087
N 085 GO1 U8 N 087 in Example 2
9.6 POSITIONING OF X-AXI!S AND Y-AXIS
9 6 1 OPERATION PATTERN
fal s} [a}  la)
mm
X AXIS 0] 2 @ ® L ©
a2
149
10mm/MIN J
TIME
SmyMIN ] 580
@yl |® ®
S 1
¥ AXI 5 \E} \ \?/ IS
20 20 20, 30
590
& @& 3 @ ® & o @ &® oD @
10mm, 14mm 11mm 14mm t1mm 14mm (1 1mm 14mm  11mm 14mm 1 imm14mm
X AXIS
HOME OE £
POPITION o € *g @ T® o @ ® o o To oliE) Q)
N o
1
E’— <
@§ &@
+o0 —_—
15 K AXIS
@g| ! |®
it ¥ AXIS
Llg
Y AXIS
HOME
POSITION
Fig 9 6

107



9.6 2 PROGRAMMING

Table 9 6 2 Programming

Bilock No X Axis Y Axis Remarks
100 G0l X10 FS5000 1200 GO0l X590 F10000 1200 When M51 15 output for X and Y
101 GO04 G0l X620 F5000
102 M51 Go4 axes, M fin 15 output and N1101s
103 M30 M51 selected for Y-axis
104 M30
110 GOl U206 F5000 When M52 for Y-axis 1s given, NI120
111 Go4
112 M52 for X-axis 1s specified
113 GOl U-20 F5000
114 G04
115 M52
116 G688 L5 Pl40
117 M30
120 GOL Ul4 F5000 1200 M FIN 1s output at M52 for Y-axis
121 04
122 ;52 command and N123 1s given to X-axis
123 Uull F5000
124 ggi‘] ! 00 M52 for X-axis outpuis M FIN and
125 M52 N113 15 given te Y-axis
126 G68 L4 PI140 M52 for X
127 GO0l Uul4d or X-axis outputs M FIN and
128 G04 N140 15 given 1o Y-axis
129 M52
130 M30 M30 for X-axis specifies N150
140 G0l Ul4 F5000 1200 G0l uU20 F5000 1200 During subprogram execution, M52
i41 Go4 G04
142 M52 M52 for X-and Y-axis and M FIN are
143 GOl Ul F5000 G0l U-20 F5000 processed
144 G0O4 Go4
145 M52 M52
146 G69 Gb69
150 G27 XOF10000 1200 G0l X590 F5000 1200 For returming to home posilion
151 M30 G27 X0 FI10000
152 M30

10. APPLICATION CIRCUITS

10. 1 POWER-ON CIRCUIT

in the Motionpack-33 controller, the 5VDC power
rises unmediately after supply of 100VAC power
Then the controller performs mmtialization In
approximately 2 seconds, the Motionpack 1s ready
and the READY indicator (LED) lghts

An output signal may turn ON momentarily
(for a few milliseconds or less) while 5VDC 1s
rising before the READY indicator hights To
prevent the wrong signal from being memorized,
turn on 24V for input/output signals 3 seconds
or more after power-on of the Motionpack-33
controller, or incorporate an input circult to the
Incorporate an input circuit to the progs ammable
controller to hold the output signals of the
Motlonpack-33 cable aficr the systam 1s ready

108

Motionpack CONTROLLER POWER
NT Mononpack 33 170 SIGNAL POWER
pCC)E’)VERR%#V Servapack CONTROL POWER ON
PROGRAMMABLE CONTROLLER
PG POWER
MP RDY
ON
Servopock
MAIN CIRCUIT
POWER ON

QOPERATION
READY

Fig 10 1



Power mnput circuit

circuit switch.

In the circuit shown below, when master switch
{NFB) 1s turned on, control power 1s turned on

3-PHASE
200V AC
R S T
o é) b) MCCB
olo ? POWER SWITCH
200v/100v
CC I
13 —
r Molion O—— FDBX
—_ k 13
| CM33c > O——4 RDBX
T apy1 RDY
TRov2
PG
POWER |
SUPP 1
424\/ POWER |
{JR 170 s1GNALI
. e —,
t
MC i !
bl R
T 1
[l S
—}
tl T
LI
PS MAIN CIRCUIT
| Servopack |
3 POWER ON RDY MG
— 0
SUP 5
MG MAIN CIRCUIT SUP
POWER OFF |
Servopack FAULT
ALM
- 4+ 4 ON AT FAULT L
PS  MC ALmM RDY
—0 0—0 00 OO
FOBX
FWD SOP
OVERTRVEL RDBX
RVS
OVERTRAVEL SUP

Fig 10 2

Then main circuit power 1s turned on by main
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10. 2 APPLICATION CIRCUITS
10 2.1 LARGE CAPACITY Servopack TYPE CPCR-MR, WITH DB UNIT

-
CPCR MRO8C TO 75C 1
CPCR MROSCT TO 55CT !

'
[}
I
V AC 50/60Hz
R200,'220 / Mo . /] Juse h
i i 2] | REGENERATIVE
s v i s Rig--- OR1 RESISTOR UNIT
S T B SO P, REQUIRED FOR
T TRANS ' i . MR  CT ONLY
206V /100V , .
MAIN CIRCUIT ! . DCL oL
A CURRENT ! L
ON MG s JESP DB00Z
= O : RT - Servopack
OFF Mu : r n — - —
Caf—0 ' t MOTOR
JuspR H ‘ ce
_____ i .
B DEUNIT 3 .
] 778 JESP DBOOZ 5 5 B(—) !
4 ‘[’ '
1
170 POWER 5 £ !
5 1
24V = 1
24V 24 19 '
av 20
I
8 !
9 Lo
13 :
FG e !
15 :
16 |
14 17 !
! i
1007110V 5 el 10 !
I
100V AC 2 o) 2 &r !
5 ol 5 C |
h ol 118 B !
18 0|18 1TB A ‘r
11 IP " G (4] |
PROGRAMMER e N |—1 . TG
P . vt
qlod ol 9 TG P, o
17 17 Lz ) M TN
100 —tF—Lo 10 o 7v/1000rpmi
i
7 7
12 2 rF FWD OVERTRAVEL i
1
113 ° :; O g RVS OVERTRAVEL |
1
Cor '
‘ QOT 20 BR  BR  BRAKE RELEASE |
TAPE k LV r@ o= SIGNAL FOR 1
. DEVIGE Motonpar ceaoyid T2 T MECHANICAL BRAKE i
) CONTROLLER
——---- . 24V 50mA MAX I
CMPC oy !
CM33 PG PG 1
I TIPLIER  FOWER ' !
15|ol | PULSE MuLTIRL SOMER, !
USER 15 ol SETTING — - I
SEQUENGE X oL _——512\; i
- T 7 ° 12V DEA| |
_ - 12VIE !
:‘l 2 : oviF b
INPUT T ]CE ..
6o ' COMMON |D PG
‘ 109 AplA D
5 . Bsln U
2 ! Ceic
9
QuTRUT ]co P L -
w CBI L(EJFIMINAL
7912 Y HOME WHEN
30le| | POSITION MACHINE FEEDBACK
3tlo| [RETURAN i) ORiT
4olo| } SELECTION COMBINEC
CB 8 NEAR HOME
r 17 SIGNAL LSA
14 NE AR HOME
oE 13 SIGNAL LSB
2 10 5 o+ EXTERNAL
lols 9 POSITIONING
a +12V
5 4 oV
50
—T
MANUAL 12y
pULSE GEnERaTOR OV
MGX 10V

10pulsessrev
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Fig 10 3



10. 2. 2 LARGE CAPACITY

5

I
|
I
1
|
200/220VAC 50/60Hz MG
R o Pt R
1
3 { s
1
T T
TRANS A
200V/100v | pg i
% Servopack
e MAIN CIRGUIT
L oN
) 55 .
S MC] rrmeoy
T
Servopock| o BSE, FDBX 6
LA RDBX 7
FwD 5
PS MC ALMRDY FDBX
L o5 M ALMIDY OVERTRAVEL FDBX 8
ADEX "
2 OV - o 2omA LYK
+24V—!-’:‘:"-!-_ " OFF
ONLY CONNECTABLE  Boure
/0 POWER TO MODEL MR CT o SUPPLY
TG, SUSPEN

24y 24y
24V 2A
oV ov

[
18
14
1
2

15

PROGRAMMER
100VAC

USER
SEQUENCE

BRAKE RELEASE
SIGNAL FOR
MECHANICAL
BRAKE

DB

S __ouTPUT:——vﬁ—”co
, 4

, RDB
L) O

MANUAL

r

1

FG
100/110v _L

INPUT ::[]CE

16
9
10
17
Matenpack g

CONTROLLERz
CMPF PM33

7
o
19
i2
20

5

FoBX
ROBX

CL

DCLAY,

PG PULSE
MULTIPLER

SETTING Y

12v

——pov

b

4
cal
14
15
1 16
17

REIC)

R1

T

Servopack TYPE CPCR-MR, WITHOUT DB UNIT

CPCR MRGBC TO 75C
CPCR MR0OBCT TQ 55CT

i
|
!
|
|
1

JUSP R

g ]

REQUIRED FOR

2b - bas MR CT ONLY

DCL THR
L)-izml
1 26 5
A / [
A (-}
FDBZRDB
MO TOR
1D Y 2D !
\\
DER
B
B (-}
H =)
3% 7 o
\
P
i G+l S

MR CT ONLY »

PG POWER SUPPLY

oo
)

7V A1000rpm

+12v

ov

COMMON PG

Agp

Bg

LS W

cB

HOME RETURN
MQDE SELECTION

[

¢ o 0 00O

Z
@]
po
m
t

TERMINAL NO
FOR FEEDBACK
UNIT USED Trut

MACHINE Zul

NEAR HOME POSITION
SIGNAL LSA

NEAR HOME POSITION
SIGNAL LSB

GENERATOR

PULSE 1
MGX 10V

EXTERNAL
POSITIONING

100P/REV L

av +12v
DC POWER SUPPLY

Fig 10 4
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10. 2. 3 SMALL CAPACITY Servopack

112

2007220V AC 50/60Hz OR

100/110v AC 50/60Hz MC

TAP SELECTED

ACCORDING TQ SUPPLY VOLTAGE

TRANS
uz1 Ll Ut
uzz
Vi
V?1 7 W1

e MAIN CIRCUIT
ON
il

TRANS *1
200V 100V PS

5 o O
OFF MC THR RDY
a3 3
s

FUSE
ALM
Sarvopock E'LO Wi r-er\_‘
c3 _ca Loy

PS MCALMBOYOvERTRAVELFDEX
—C D00 Q9 OO

RVS
OVERTRAVEL RDBX

1/0 POWER

[ 24V 2av Cl?
24v 2A J
ov ov 15
r

1007110V =

TYPE CPCR-MR, WITHOUT DB UNIT

CPCR MROIC TO Q7C

un U2
U2
gl
vz
Servopack

* 1 TRANS NOT
REQUIRED
AT 100V/110V

*x2 CONTACTE S
NQT PROVIDED
FOR THERMAL
OVERLOAD RELAY
FOR PRINT MOTOR

PROGRAMMER
100VAC
r al
! TAPE :
 DEVICE
USER
SEQUENCE ;
P
BAAKE RELEASE 00 —
SIGNAL FOR
MECHARNICAL
BRAKE
FoB
- -0 0o -+  QUTPUT]
. RDB '
-0 -
MANUAL
PULSE
GENERATOR
MGX 10V
100P/REV

DC POWER

FDBX 5 o 7 FOBZ RDE
RDBX 3 MOTOR
5 L 1D ]
FOBX 8
ROBX
114 DBR E
B !
B{-) :
. a3 , H (-} i
' TG
1 P 1
o 4 i G t+) '
g N
o 7v/1000rpm,
N E2 :
1| )
2|ef En ;
t 15]e] = H
16| !
F I
G alo . !
10|t :
MG'IUﬂpﬂC‘(17 °l L R !
CMPC GM33 503 1 .
20|y ,
BS aLm i
7ler—< :
}Cl 13— o4 FDBX ;
19 - o+ RDBX
12]e 1
20|or 1
410 DC24Y| :
i ,
14fo PG POWER
PG PULSE '
i5f0| | mOLTIPLER _ SUPPLY
11?0 SETTING L1y :
O
12v 054
e :
~ — +12v[E X
e 3o o ov|F !
6 .. COMMON|D Pl
10 i Apla !
5 T Bs|B i
2 ! celC !
9 :
ch 7l
NQTE
%5’0 TEAMINAL NO
FOR FEEDBACK
Eﬂt HOME RETURN MACHINE UNIT USED TFUE  ZCL
31 MODE SELECTION _—
3zle
18fo NEAR HOME POSITION
17le SIGNAL LSA
14o NE AR HOME POSITION
3 SIGNAL LSB
10 — & o—f EXTERNAL
s POSITIONING
49 +24
[ ov

SUPPLY

Fig 10 5



200220V AC 50/60Hz OR

10. 2.4 Servopack TYPE CPCR-FR, WITHOUT DB UNIT

TAP SELECTED
ACCORDING TO
SUPPLY VOLTAGE

TRANS

1004110V AG 50/60Hz " CECR FR A
U1 —_— =
R il uz2 ’. el * TRANS NOT REQUIRED
Uzt vil,, AT 100V/110V
va1 5‘2
w1
gt 2 vzl
Ul
T | Vitg ’. V3
TRANS * 1
200V 100V
ey MAIN P3 FDBX
SiRCUIT |5 Servopack
i E e
= ON POWER RDBX
-] —o ¢
OFF MG | THr ADY
—210—0 0
i oty
Servopack El_uoi\gm ALM
C3° ) L@}.‘TT\- FDBX
€3 _ RDBX
HP_SO_ZE ALMBDYGVERTRAVELFDBX
L7 NG FOBX
RVS ROBX
MR /0 POWER )
$— -5 24¥ 24V 1"
24v 2A 8
L_ _(_)V ov 14]of (
1oy : .
I 2o = :
t 15]of '
I
o 18|o ' !
100/110v L 9o i
10]0| '
Matonpack 17]0| :
' CONFROLLER 6o 1
PROGRAMMER CMPC 20{9 !
100VAC  CMPF PM33 CM33 \
[
- |
—— 13|cb———o FDBX |
19[o——594 FOBX !
12| 1
20|01 !
5lot P |
4 DCodv ! |
!
: TAPE | CAf I
. DEVICE . 14fe]y pg PULSE PG POWER :
USER 15)of [ MULTIPLER __SUPPLY |
SEQUENCE :?" SETMW 2v 1 ! :
— - - —I 9 12V 054 |
! —T ov r
~ —_— 412V 1
_; 3o T ov E I
INPUT ]CE 6 ] y
BRAKE RELEASE =' COMMON|D PG |
SIGNAL FOR 10 = Al A i
MECHANICAL 5 T &) !
BRAKE 2 L ¢18 Ay
FDB glo cylC
e —p -0 O - - ourpuT::[]cn b I——
, RDB caf NOTE
[ - | 290l TERMINAL NO
FOR FEEDBACK
30/e { HOME RETURN
a11ol [ MODE SELECTION MACHINE __ UNIT USED TFUE  ZCL
32[o
180 : NEAR HOME POSITION
{_ 17 SIGNAL LSA
14 NEAR HOME POSITION
MA
PUEISL:;AL ' 13|of SIGNAL LSB
GENERATOR l 10 o o—4 EXTERANAL
MGX 10V g POSITIONING
100P/REV H 480 '3 24V
L Y [ ov
7 l
Fig 10 86
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10 2 5 Servopack TYPE CPCR-FR

ROt
2007220V 50/60Nz OR * TRANS NOT REQUIRED
1007110V 50/60Hz  MAIN CIRCUIT POWER SUPPLY AT 100V/110V
ON
OFF iy FUX
I M
TAP SELECTED ACCORDING TO
[ SUPPLY VOLTAGE
- M - .
T T T4 —/-/
Suitg ol A L
#1 Y L
TRANS e
200V/100V A Va1
N U2
Ui
Vi, Bq
= { Servopack
CPCR
FR B97
3o 7
— I 3 -
5 (ov) 4
| Bl
(18110
v
{(—8vi12
9
SA
| 2
1
E
CONTROLLER = 4
CMPC CM33 5
e
1ol — 23 +12v
18or— 24
15/o— [
17O POWER 2 15 +5v
- 16
24y 1
24y 2n 21y 14 13 —iav
ov ov 160 —032 14
| PROGRAMMER i g|e 31 1 ov
100vAC GMPF PM33 10|09 PYR |
- T 170
TAPE &lon 9 ST_
1 Y —
DEVICE c I cl 20iol 10
[ _L 7lo—6© -
1300 &
100/110v 14|06 ©
12lo
INPUT ce 29
USER 5|0
SEQUENCE
QUTPUT co 419
CB :[CA
BES i[o]
POSITION HOME
reTuaN mooE { 230 127
SELECTION o ]
NEAR HOME POSITION |32 RN
~
SIGNAL LSA ——10|'8 4o
NEAR HOME POSITION —o[17 5oy When type JASP FVD10 1s mounted with
SIGNAL LSB T 14 7 Moticpack-33 in the same cabinet 5V
' 13
EXTERNAL 55 m 0 5 signal I1s used
POSITIONING i 9 Winng distance for this signal exceeds
. 924v} 18 3m 12V signal s used
+ 49124} 9le:
5010V) 20 uw—]
MANUAL a0
PULSE ro| 2 1500 {pg p
ULSE MULTIPLER
GENERATOR oz T6lo} 1SETTING
MGX 10V ol o
100P/REV o5
ov +12v
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11. CONNECTIONS TO AC SERVO DRIVE

Operation of Motionpack-33 is basically the same
in AC and DC servo drives This section shows
the key points for operation of Motionpack-33
system using AC servo drives (M, I', S series).

Model B AC Servopack described i thus section
contains the following thiee types

Tvpe CACR-SRT ,BB1 M
i—A, B, D

Iype CACR-SR___BBI_ F

1—/—\, B, D

« M series

+ I'sernies

11.1 CONNECTIONS OF AC SERVO DRIVE

For
speed control,
Lspeaally,
Servopach, thoroughly read Section
RISTICS s Bulletin

details on AC servo dinve M, I, S series for
refer 1o Bullenn (TSE-SB800-2 1)

selection of AC scivomotor and
4 CHRACITL-

(1) Connecuon

Refer 1o Tig 11 2

(2} Wiring

The wmter-umr connection and the cable nmames m
a wypical Mounonpack-33 ~vstem configuration using
an AC servo drive are shown n Fg 111

= Sseries Tvpe CACR-SR. jBBl;S
Loer
Madel A 1s also available on request  However,

in use, there 15 hittle diference between Models A
and B For detailed wnformation, see Par 11 2.
{M,F,S SERIES)

In 1this system, cables of wvarying powei levels,

such as the lines of PG and digital signals, mix
with the motor mam circurt through which large

current flows [f a lugh-speed signal line such

as the PG signal line 1s run close to the motor
main circut, nose might be induced in the signal
hne result i a faillure of posimoning

absorber
relays,

Be sure to cannect a
device contammng a coil,
tors, and solencids

surge
such as

1o cvery
cottac-

For detailed informanon, refer to Section 7

CABLE 1 ORMATION AND CONNLCTIONS
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11.1 CONNECTIONS OF AC SERVO DRIVE (Cont'd)

sef\‘om(”ol
PROGRAMMABLE gl&';:gpack AC -
CONTROLLER i Servopack i
|
JB CE CM33D h :
o 1] e |
20N !
-

J7 CcD [D@‘
T AHf P

ccl| J9B !
s co [IZ&C;
LS CIRCUIT :D:[ oA X
! 11:V
Ci JiB
] 1
J2
 m———
Matonpack v
CMPF PM33C RELAYS

Fig 11 1 Connections and Cables

Two twist cables and separate relay circuit
signal lines must be connected to connector 1CN
As the maximum outer d:ameter of the cable
adapted to 1CN {50-c connector MR) 15 16 mm,
use specified cables

In this diagram, make cables J6, J7 and J8
as described in Par 734 and 7 3 5 and for
the AC Servopack 2CN PG cable, refer to the
AC Servopack Technical Sheet (TSE-$800-2 1)

Note that the cable between 1CN 50-c¢ connec-
tor MR of AC Servopackh and comnectors CC and
CA of Mouonpack-33 1s branched.

Table 111 Specifications of Cable J2B and J1B
Motienpack Servopack Applicable
Gable Connector Connector Cable Stgnal
* KQ\ V-5B * Servo analug
Jog cc « DE8400093 signals
< [0 X0 2
« KQVV-SW « PG signals
J1B CA ICN + DPB409130-A
« 3P X0 2
Independent Independent Contact signals
Independent| relay vinyl stranded « RCADY
Wiring cir et lead- « ALM
« BASE-BLOCK
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Table 11 2 Cable Specifications

Cable 1 Cable 2
DP8409130 - A DEBx00093
Fupikura Cable Co
KQVV-5SW KQvv-sB
AWG 26 x 3P AWC 26 x 10P
Finish dia 5 0 mm max Finish dia 10 mm max

I nternal

Composition

and
Lead
Color 1 Red-Black (Red) 1| Blue-White 6 | Blue-Brown
2 Blue-Black {Blue) 2 | Yellow-White 7 | Yellow-Brown
3 Yellow-Black (Yellow) 3 | Green-White Twisted 8 | Green-Brown Twisted
4 | Red-White Cable 9 { Red-Brown Cable
5 | Purple-White 10 Purple-Brown
Note Cables for J1A (Yaskawa Dwg No DP8409130-A) are suitable only for use in enclosed

cabinets

(3)

(a)

The PG outputs 6000 pulses/rev, 5000 pulses/rev
or 4000 pulses/iev (2500, 1500 or 1000 pulses/rev)

Setting AC Servopack

Number of pulses

but the divider mncorporated 11 Servopack can divide

them mto 1/N {(N=1 to 64) or 2/N (N=2 1o 64)

Set the dividing ratio according to Tables 11 3
and 11 4 Note that the dividing ratio must be
able 1o divide the numbe:r of the optical encoder

To connect cabinets, use cables of Yaskawa Dwg DEB400093

For an optical encoder
1/6, 1/7, eic cannot

pulses without a remainde:
of 5000 pulses/rev, 1/3,
be used.

The upper Iimit of frequency of the Motion-
pack PG signal read circwit 15 75 kpps  There-
fore, the number of pulses after civision, P
{pulses/rev), must satisfy the following formula

Max motor speed (1 pm)

60

P (pulses/rev) x = 75 (hpps)

Table 11 3 Selection of Motor and PG
Sw o1 Selection
1 2 3 4 5 6 7 8 Motor  Type PG pulses/rev
O O USAMED (M senes) —
O USAFED (F seres) —
O QO O USASEM (S series) —
O O O O - 1000
o O o — 1500
O O O - 2500
O @ - 4000
O — 5000
G O O — 6000
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11.1 CONNECTIONS OF AC SERVO DRIVE (cont'd)
Table 11 4 Setting of PG Pulse Frequency Dividing Ratio
SW2 Pulse Frequency Dmiding Qutput
(pulses/rev)
112|3[4(5|6 |78 po e o™ | pG _6000| PG —5000| PG = 4000 | PG =2500| PG =1500 | PG 1000
olclololalolo 1/1 6000 5000 4000 2500 1500 1000
clolololo]o 1/2 3000 2500 2000 1250 750 500
) olojo]o]o 1/3 2600 — — — 500 —
ololo]o]o 1/4 1500 1250 1000 625 a7rs 250
olc oclo]a]o 1/5 1200 1000 800 500 300 200
G I e 1/6 1000 — — — 250 —
ololo]o 1/8 750 625 500 = - 125
olo olo]c 1/10 600 500 400 250 150 100
0 00|00 1/12 500 — — — 125 -
O olo]o 1/15 400 — — — 100 —
olo]o 1/16 376 = 250 — - —
0l0 olC 1/20 300 250 200 125 75 50
o) olc 1724 250 — — — — —
olo]c 00 1/25 240 200 160 100 60 40
0 ol0 1/30 200 — — — 50 —
oo o 1/40 150 125 100 = _ 25
O G 1/48 125 — — — — —
olclo 0 1/50 120 100 80 50 30 20
& O 1/60 100 — — — 25 -
cloloTo 2/2 6000 5000 4000 2500 1600 1000
C olo|o]o 2/3 4000 — — — 1000 —
ololo]oC 2/4 3000 2500 2000 1250 750 500
oo ololo 2/5 2400 2000 1600 1000 600 400
O 000 2/6 2000 — — — 500 =
oloJo 2/8 1500 1250 1000 625 = 250
clo clo 2/10 1200 1000 800 500 300 200
O O|0 2/12 1000 — — —_ 250 —
O oo 2/15 800 — — — 200 —
oo 2/16 760 — 500 — — 125
olo O 2/20 600 500 400 250 150 100
o O 2/24 500 — — — 125 —
IEIE ) 2/25 480 400 320 200 120 80
O o) 2/30 400 — — — 100 =
070 2/40 300 250 200 125 75 50
G 2748 250 — — = — —
olo]c 2/50 240 200 160 100 &0 40
O 2/60 200 — — — 50 _

118



adjusted as follows
number of pulses to be sei

The

switches SW1 and SW2 have been factory-
Adjust them according o

Table 11 5 Field-setting Switch Position for M Series

sSwi Sw2 SW3 Sw4
Servopack Type CACR- Motor Type, Pulse Resolution Speed Loop Motor Charactertstics,
PG Pulse Setting Setting Condition Setting Servopack Function Setting
SRO3BB1AM 6000 X1
12345678
Standard to o oocoro 12345678° 12345678 12345678
[els e NoNaReNoNs] OO0 00000 QOoODOCO0OGCO
SRAO3BB1BM 5000
to 12345678
Optional
SRO3BB1DM 4000
to 12345678
SRE0BE1 DM

* Spare short circuit pin

Table 11 6 Field-setting Switch Position for F Series

SW1 SwW2 SW3 Sw4
Servopack Type CACR— Motar Type, Pulse Resolution Speed Loop Motor Charactenistics
PG Pulse Setting Setling Condition Settin Servopack Function Settn
g & g
SRO3BB1AF 6000 %1
Standard to 12345678 12345678° 12345678 12345678
Qo QOoO0000 Q000000 QO0000CC0O
SRO3BB1BF 5000
to 12345678
Optional
SRO3BB1DF 4000
to 12345678

* Spare short-Creut pin

Table 11 7 Field-setting Switch Position for S Senes
SwWi1 SwW2 SW3 SW4
Servopack Type CACR- Motor Type, Pulse Resolution Speed Loop Motor Charactenistics,
PG Pulse Setting Setting Condition Sething Servopack Function Setting
SA10BB1CS 2500 %1 * SRI0BB SR15B8
o ;iggzggz 12345678°% 12345678 12345678
QO0O00GC0OO0 O000QQ OO0 [eNeNeNsNoNeNoN s
Standard 00
SRO3BB1ES 15
0 12345678
Tetoooos + SRO3BB SROSBB
SRO5BBTES SR30BB
12345678
SRO3BBIFS 1000 50000000
Optional 10 12345678

* Spare short corcurt pin

119



11.1  CONNECTIONS OF AC SERVO DRIVE (cont'd)

[ Examples of pulse setting]

(1)’ When the lead screw pitch i1s 10 mm/rev and
the position detection umt 1s 1 um/pulse, use a
motor with PG outputting 5000 pulses/rev  The
frequency divaiding ratio of Servopack 1s set to

1 2 to supply 2500 pulses/rev to Motionpack In
this case, the permissible maximum speed n (rpm)
of the motor 1s 1800 rpm

n {rpm

2500 pulscs/rey X “—k L < 75 (hpps)
75 kpps X 60

T 2500 pulses/rer = 1800 rpm

n

When the PG pulse multipher of Motionpack 1s
4, the position detection unit becomes 1 pm/pulse
as calculated below

10 mm/rev
2500 pulses/ren X 4

= 1 um/pulse

(2 When the lead screw pitch 15 12 mm/rev, and
the position detection unit s 1 um/pu]se, use a
motor with PG outputting 6000 pulses/rev
pack frequency daividing ratio setting of 1 2 gives
3000 pulses/rev to Motionpack In this case, the
permissible maximum speed n (rpm) of the motor
1s 1500 rpm

mrpm) £ 75 hpps

3000 pulses/rev X
75 kpps x 60

- —— = 1500
~ 3000 pulses/rev rpm

When the Motionpack PG pulse multipher 1s 4,
the position detection unit becomes 1 um/pulse as
calculated below

12 mm/rev
3000 pulses/rev X 4

=} um/pulse

{(h) Spced reference

The speed reference given by Mouonpack 15 1n-
put to the IN-A wmwput terminal of the Servopack
Therefore, the position of the loop gam n the

system 15 determined only by parameter Prd2
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Servo-

(4) Motionpack setting
(2) PG pulse multiplier setting

The setting of PG pulse multiplier 15 as shown
below  For example, to double the PG pulses,
short CA-14 and CA-15 Connection must be
terminated 1nside the connector casing
Extending line wire will cause malfunction

Table 11 8 PG Pulse Multiplier Setting

Terminal No x1 %2 x 4
CA-14 - —_
CA-15 ! !
CA-16 |
CA-17 -

(b} Parameter setting

The Motionpack delivered to the user contains
the same parameter settings as those made durir
the pre-shipping test at the factory Be suret
set parameters swited to the intended system be
fore starting operation, because parameters are
mportant data for adapting the Motiongpack con
trol specifications to the system specifications
Note that some of the parameters may be set to
"3" when they are not used, as shown below

Set the thrust ratio (Pr53) as follows

The limit current output of Motionpack 13 z4V/
106% On the other hand, the limit current cha-
racteristic of AC Servopack 1s *3V/100%
Therefore, calculate the thrust ratio parameter
Pr53 as follows

100% Motor Axis Torque Programmed

Prs3 = Motor Rated Torque
Motar Rated Currenl 3
Servopack 100% Current Limit Current x 4 % 100



Table 11 9 Motionpack-33 Parameter List

Par:geter Description Urut Remarks
1 JOG, Low speed Speed unit
JO d
2 G, medium spee Speed urut Unused parameters
3 JOG, high speed Speed unit for JOG or CREEP
4 JOG, STEP STEP speed Speed unit speed, or STEP
group feed amount can be
5 STEP distance, moved short Min command unit set to 0
6 STEP distance, moved medium Min command urat
7 STEP move distance, moved long | Min command unit
8-9 Unused
10 Creep speed Speed umit
11-19 Unused
20 Coordinate 8 single correction Min command unit Set to 0 when
21 Offset Coordinate 8 max correction Min  command unit correction function
rou 15 not used Pr4b
22 g P Coordinate 9 single correction Min command unit cannot be set to 0
23 Coordinate 9 max correction Min command unit
24-39 Unused
40 Max speed Sepeed unit
4] Acceleration time msec Input optimum data
matching system
42 Servo Pasition loop gain No of pulses requirements to
43 group Unused No of pulses these parameters
44 Servo error deviation Ne of pulses
45 In-position range
46 GZ7 group GZ27 permissible error f’sqoﬁ cannot be set
47-49 Unused
M
50 Pulse ratio Input optimum data
51 Pulse ratio D matching system
Unit r e ts to thes
52 group Decimal point position No of digit columns cquirements to €
parameters
57 Thrust ratio o
(thrust ratung/servo rating)x100 °
Set to 0 1{ Axas No
54 Axis No designation check 15 not required
55-59 Unused
60 Overtravel -direction stored siroke hmit Min position unit Motor cannot move
&1 group +direction stored stroke lLimit Min pesition unit it Pré0, 61 1s set to 0
63-69 Unused
70 Return home mode
71 Home pesition coordinate No of pulses Input optimum data
matching system
72 Waiting position Min pesition unit requrements to Pr70
73 Return home speed Speed unit to Pr77
Home Set Pr75,78 to 0
74 position Return home creep speed Speed unit '
except for butting
75 group Return home torque limit % home position return
Set Pr76 to 0 except
76 Coasting allowance No of pulses for power failure
77 Permissible error No of pulses back-up
78 Butting time 10 msec
79-96 Unused
Set to 0 except when
97 Tape device Baud rate setting Baud output 15 made by

tape
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11.1 CONNECTIONS OF AC SERVO DRIVE (cont'd)
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11.2 DIFERENCES IN USE OF MODEL-A AND -B Servopacks

Table 11 10 hsts diferences in use between model -A

and -B Servopacks

Where adapung the model A, be

aware of the diferences

Table 11 10 Diferences in Use of Model-A and -B Servopacks

ltems Model B * Madel At
Speed Reference « [IN-A nput used «IN B snput used
Input *No IN-B VR adjustment required *IN-B VR adjustment required
* Position of loop gain determincd by paramater [f no adjustment MP alarm dEr OvEr
Pr42 occurs
* Posution of loop gain determined by IN-B
VR
Corrective Buwlt-in dynamic brake {(DB) circuit 1s opetated If overtravel himit switch 1s activated,
Action at at overtravel state to stop motor runmng Servopack OT input signal 15 turned OFF 1o

Overtravel

Actually, S5-ON signal 1s turned OFF

interrupt motar runmng For dynamic braking |
external DB resistor 1s required.

Thrust Rane
(Parameter 53}

* Torque LIimet voliage +3 OV /% 100%
* Mouronpack-33 torque

limit output + 4V /4100%

Therefore, parameter Pr53 15 calculated by the
following formula
T 1o IR 3
Prs3 = x X = 1009
r53 Tr 1100 4 100%

* Torque hmit voltage +1 5V/+100%
= Motionpack-33  torque
hmit output =+ 4 V/+100%
[ herefore, parameter Pr53
the following formula
_Tws e 15 1
prsq_TR leo x 2 xgxm@/a

1s caleulated by

[i00 100% motor axs rtorque programm ed
I R Motor rated torque

Iton 100% currenthmit current of S ervopack
{R  Motor rated current

Sertaing of » 1000 rpm  series See Table 11 11
Frequency See Tables 11 3 and 11 4

Dividing Rano <000 rpm series See Table 11 12
Connection « 1000 rpm  seres Seo Fig 113
Diagram See Fag 11 2 * 3000 rpm  series See [ig 11 4

*Type CACR-SR 'BBI
Y Type CACR-SR!
Type CACR-SR" "AA2, '

Note

BA1, for 1000 rpm series S ervopack

for 3000 rpm  <eries

for mote information of moddl A

tefer to the related Bulleun
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11.2 DIFERENCES IN USE OF MODEL-A AND -B Servopacks (cont'd)

Table 1111 Setting of PG pulse Frequency Dwiding Ratio n Model A Servopack (1000r

pm Series)

PG Pulse Pulse Frequency PG Pulse Pulse Fregquency
Frequency SW 2 Dividing Freguency Sw 2 Dividing

Dividing Qutput (P/R) Dividing Output (P/R)

R Rati

(f/tll\zo) D@ @@—'?97 ® | 6000P/R | 5000P/R (ZINO) a@) G @|®! ® | 6000P/R | S000P/R
1 cloj0lO0]| 0|0 6000 5000 2 x >
1/2 olololol ol 3000 2500 2/2 olololo 6000 5000
1/3 O 0|0l 0|0 2000 X 2/3 O | O] OO 4000 %
1/4 olololo) 150 1250 2/4 1 _j1olclo 3000 2500
1/5 oOlo ololo 1200 (1000) 2/5 OO ol o 2400 {2000)
1/6 @) 0100 1000 X 216 0O aOlo 2000 x
17 Q 0|00 X X 2017 o] | ClO x X
1/8 o|lolo 750 625 2/8 o0 1500 1250
1/9 Olol O O G * X 2/9 Ol01lC O X by
1/10 ol o olo 600 {500) 2/10 OO O 1200 (1000)
1/11 O [8) olo % x 2111 C O O X P
1/12 O oo 500 X 2/12 [®] O 1000 %
1/13 0|0 OO X X 2113 OO O X X
1/14 O olo p X 2/14 O O X .
1715 O OO 400 < 2/15 O O 800 v
1/16 0|0 375 x 2/16 O 750 x
1717 Sjololo O * = 2717 olololo X ,
1/18 ololo O 3 % 2/18 ololo * <
1/19 8] 0lo O # X 29 | O 0 | > X
1/20 OO O 300 {250 2120 Ol 0 — 1 600 {500)
1/21 oo O O x x 2/21 olo 0 x %
1/22 O O O | x x 2122 O O x w
1/23 o o 1o} x * 223 | O O % x
1/24 O O 250 x iz | | | O 500 x
1/25 olo| o O 240 {200} 2125 olo|C 480 (200"
1/26 olo C X X 2/26 010 | X x
1/27 O O 9] X ® 2127 @] O x X
1/28 O 0O x % 2128 Q ” w
1729 010 8 x % 2129 olo ] X w
1730 O 0 200 0 2130 O 300 <
1131 o O x % 2i3r | O | < <
1/32 O X r % 2/32 ] s <

Note . Type CAGR-SR, 5W2

1

2 The pulse
3 Apply a P
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output of

Circles indicate the short-circuit pin

15 inserted 1nto the switch
frequency dividing ratio indicated by * cannot be used

G of 6000 P/rev except for pulse frequency dividing
frev and 625 P/rer

5000 PJrev, 2500 Plrev, 1250 P

FREQUENCY DIVIDING

RATIC

[z Hasede)

P ——

FOR SETTING OF

FOR INSERTING SPARE

SHORT CIRCUIT PINS



Table 11 12 Setting of PG Pulse Frequency Dwiding Ratio in Model A Servopack (3000rpm Series)

PG Pulse Pulse Frequency i PG Pulse Pulse Frequency

Frequency SW 2 Dividing Frequency SW 2 Dividing

Dividing Qutput (P/R} Dwviding Cutput (P/R]}
Ratio Ratio

(1/N) D@ @ ®IE| 1500P/R | 1000P/R (2/N) DI @ ®|®| 1500P/R| 1000P/R
1 C|OClCIO]|0O| 0 1500 (1000) 2 X x
1/2 O|1C|Olo|l O 750 {500} 212 Olololo 1500 (1000}
1/3 O OlO|0O] O 500 x 2/3 O Olo|lo 1000 X
1/4 olo|lo|o 375 {250) 2/4 Olaio 750 (500)
1/5 ol O OrO|0 300 (200) 245 OO OO 600 (400)
1/6 O O|lO] O 250 X 2/6 O OO 500 x
17 O 0l040 X X 241 @] OO0 x X
1/8 Cl|Ql0 X {125) 2/8 OO X (250)
1/9 0|00 ol0O % x 219 O1C|o|0|0o x X
1/10 Olo olo 150 (100) 2710 o0 O 300 {200)
111 O O OO0 e X 2/11 9] O O b4 X
1/12 O o0 125 X 2/12 O O 250 x
1/13 ONNe] |0 X X 2713 [ORN®)] O * X
1/14 O (ORR ] X x 2/14 O @] % ps
1/15 O C| O 100 X 2/15 @) O 200 X
1/16 ONNS b X 2/16 O x X
1717 ClC|[O|0 Q x X 2/17 0N RGN Ne) O X X
1/18 OO0 O X X 2/18 ololo X X
1119 O OO O X X 2119 O Olo x X
1/20 OO @] 75 (50) 2/z20 oRNe)] 150 (100}
i/21 OB N O @) x X 27121 Ol O O x %
1/22 O @) O b4 P 2/22 O O x x
1723 &) O O x X 2123 @) O x x
1/24 | O O ® x 2/24 o x
1/25 QOO 'S) 60 (40) 2/25 OO0 |0 120 (80)
1/26 Q10 O » 2i26 OO x x
1/27 O O O X 2127 O O e X
1/28 o) O e x 2128 O X X
1/29 Q1o O % P 2/29 O|C %
1/30 O G 50 x 2130 O 100 X
1/31 & O = % 2431 O X
1/32 | O X X 2/32 x x

Note - Type CACR-SR, SW2
I Circles indicate the short-circuit pin is mserted into the switch
[Clelsla@ielD]®)

&  The pulse frequency dividing ratio indicated by * cannot be used

3 Apply a PG of 1500 P/rev except for pulse frequency dividing EF:gEOSUEETJ(I)r‘:’GDREDING

output of 400 P/rev, 80 P/rev and 40 P/rev RATIO

FOR INSERTING SPARE
SHORT CIRCUIT PINS
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11.2 DIFERENCEs IN USE OF MODEL-A AND -B Servopacks (cont'd)

AC 200v3g¢ Servopock
50/60Hz NFB LINE FILTER CACR SR  AA
MG -
— AC Servomotor
R s O™ 4 R USACED A
S —C D™ U u
MOTOR
L p— LY v . |
W ~
Ps w ~
TRANSFORMER MAIN & l 1
200V /100V MA_ LCIRCUIT = !
anN ’*T '
.
L 5 S |
OFF MG RDY MC RDBX .
an FoBX 2av|
Ellld RDBX !
. FDBX OzeVt
PS MCALMRDY $50,  FDBX ROBX i
}-0 O 00 0G5 0 0 C2aV I
R\‘i_?-’ *2 Servopack 1
ovEn 139
travee RDBX !
- | |
=
[ |
| 1
{% 2} % 3) Motonpack - !
1/0 POWER CMPC CM33D [
Y 24V CC " |
24V 24 ! !
ov ov 11|
— 18|of !
' 14]o !
i 1|0l 1
2|of ‘
1 p 1 !
POWER : 6 9 !
SUPPLY £ of |
160/110v L= 17C glol !
100 1
100V AC Matonpack !0 I
ICONTROL - 8|9 |
PROGRAMMER LER 20|dl 1!
CMPF PM33 ,
————— 7 |os
TAPE I I !
ci| [—— |CI
| DEVICE 3 '
————— 1 19
o i
12| ot |
CUSTOMER SEQUENCE 20|of | X !
BRAKE RELEASE 5|0 Ay !
SIGNAL FOR CE DC 24V !
MECHANICAL BRAKE 41 Wrong Dolarllly al !
FDBX CA I [cmdes w il damage ] I
——t—0 O -y~ T ) e rose Umil i
—y — L:
L ROBX | co 1519) | puL TiPLIGATION |
-9 o--+ 16|} { FACTOR RATIQ
SETTING I
17|0] - i
DG POWER | ;B PR |
SUPPLY 12V aloly [l ;PAg 1 SSQ.PHAFA 216 : t } A |
|l spHEEARDE ey |
" L 4 PBo 1135 pHg pp 218 1y ! [} |
MANUAL PULSE of 3 2ot f1PBo L1 36 oy 213 - D :
GENERATOR 2 alol L} 1 PCo L1139 4mrcpg 218 Ly E !
MGX 108 0| B glolr S PCo 4120 " |, 208 g, F !
100P/R2T HE *FC [ !
o 5 L ! py 28 L 4 LK 1
e LINE py 210 L M |
vlce ?TIVEH VAL 4 N N
™
HOME RETURN 9|22 SNTB113  py 2 i2 Lyl P N
MODE SELECTION § [3(39 ERE] i R’
E— of 32 Y Ly H
NEAR HOME POSITION SIGNAL LSA ;L———o 18 1 Efﬁ 71 ) [ '
1
NEAR HOME POSITION SIGNAL LSB ¢—o.o o 14 25 Lt
13 22 [
EXTERNAL POSITIONING 50 o 10 waank
g 26 t
24V, 0|40 23 f §
av ] 50 —
l y L J
t 18 220 % \
- * i - CABLE L -
DE 8400093
%1 i 3%

Fig 11 3 Application Circuit of AC Serve Drive
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Using Model A Servopack {1000rpm Series)
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POWER UNIT Servopack

LINE FILTER JUSP ACP  AA CACR SR  AA
100/110V — MC - AC Servomator
+:g;ﬁ —] i USACED A
—15% -
{50,/60Hz) —=—5 |

ps 1 MOTOR
2 (
3
\\
MAIN !
CIRCUIT !
ON !
i e — i
OFF MC RDY MG |
}—0,0—0 - 24V |
SR |
EWD, O2¢ ¥/ :
PS MCALMADY G0l FoBx |
-0 0—0 OG5 -3 © o
I
n Servopack |
fRive. RDBX 1
- 1
— 1 I
] 1
(% 2){« 3) Motionpack -— !
1/0 POWER CMPC CM33D r ,
24V 24y cG \ r
(24V 24 | | 11 1
_ov ov 18lo I
14]ol 148 l
Lr 1|cd !
t 2icy :
POWER :; o g ! I
SUPPLY o i
100/110v =776 9o 130 [
10]of : o | [
1704 4 |
Mohenpack
100V AG g
{GONTROL- 6| !
PROGRAMMER LER 20/a !
CMPF PM23 |
A o 7o .
| DEVICE | 13]o) |
_____ 19|04 |
12| X |
CUSTOMER SEQUENCE 20|of | i l
BRAKE RELEASE INPUT ] °19 RDY !
SIGNAL FOR NPUT CE dlol__24VDC] | . '
MECHANICAL BRAKE wrong palanty of i
FDBX | CA’I‘ {dloﬂes will damage ) |
- =3 O -4 14]0| 1 Mot onpock uni |
- — - 2G P
| RDEX | ouTPUT 3 €0 15lo| | ualeuarion |
-G C--d 160l | FALTOR RATIO
SETTING |
—_— 17]o '
Sk
DC POWER SPNF B~
SUPPLY 12V alofit tPAc L1 33 pua, 216 Y A )
. . 5 | r}‘ IPAO 134 wpa 217 E é i a :
4 [oda—t (PBo L1 36 .pus g 218 Ly ! c |
MANUAL PULSE fo| 3 2 i 1PBo L1 3607 pp 218 ; 1 ] |
GENERATOR of 2 ' § PCo 4119 4PHC e 214 ! i
= + HG e LI E
MGX 108 bl 5 RN T B0 >TE Ty F !
100P/R2T 4 *PC (B i
5 L : ‘l pu 28 ] ! K |
D OUTPUT ,py 23 ! ;1) : L :
-+’ LINE z 10 !
ov 12v[ce i DRIVER Raean o e |
] T
HOME RETURN % 29 SNYEI13  pyy 212 I N
MODE SELEGTION { (220 Z13 T
| 31 *Pw T
— - ol 32 24 Ly
NEAR HOME POSITION SIGNAL LSA ;-—_l——-—o 18 . ’65E 77 —— '
17 [
NEAR HOME POSITION SIGNAL LSB $—9.0 14 25 : 'i !
— 13 22 [
EXTERNAL POSITIONING 19 , By
24V 9 8 T i
+ovi 19 23 et
' o| 50 =
- 118 220
* 1 y ' Shows twisted parr shielded leags - L "i— - CABLE _

DE 8400093

Fig 11 4 Apphcation Circuit of AC Servo Drive
Using Model A Servopack (3000rpm Series)

127



APPENDIX
A-1 SELECTING DC SERVOMOTOR Leadscrew nertia  GDY

The selection process for DC servomotors for use GDi = % X p X190 % L% D* [hg m?
with conventional leadscrew feed units are de—

sc11bed below. p = Specific weight { = 7.87 for sieel)

(1) Mechanical system
Reducer 1nertia GDg

FEED SLIDE WEIGHT W kg
RAPID TRAVERSE SPEED V m/MIN/
2

/SLIDE FRICTION COEFFICIENT fu

G2, =-f’31>< p X 10° X 1, X D! [heg m]

NN
D1

7 & MACHINING THRUST F g

45

REDUCER I/R L _]

oC SEHVOMOTDR[%’VV\VM

Gl
l FEED LEAD SCREW

NN
=

GDG’,:?”pr 10° X 1, X D} thg m?)

#\
D2

PG PITCH P m/rev
16 DIA Dm
LENGTHE L m Therefore, load 1nertia at motor shaft GD -, 1s
as follows
Fig A-1 Servomotor Mechanical System . GDi+ GDE+ GD% + g
Gch = g - G? (kg mii
(2} Determiming DC Servomotor Operational GDi < 2-3GI2
Speed
Leadscre W rprn NB Moy = % (rpm} 2-3 GUM = DC Servemoler rotor mertia
DC servomotor service rpm N (5) Tentative selection of DC servomotor

g ;
V= dg X R (rpm? From the conditions vy <\, T < 7.
VN

" GDI< 23000,

T
Ny DC servomotor rated speed a suitable motor 1s selected tentatively out of

the HI-CUP motor series, Cup motior series,
MINERTIA moter J series, or the Print motor

(3) Ewvaluation of load torque
series

Load torque  Tj,

/= W+ F % P x 1 . (6) Setting acceleration/deceleration time
2X x RxqG &M

Determine the acceleration parameter (P4l) for
Ty < Tu Motionpack-33 controller as follows
Start time for speed loop tvy

Ty  DC servomotor rated torque
(GDE+ GO XA
lp

375 ><l—>< T.— T,

{(4) Ewvaluation of lead mertia

The inertia of the feed system weight, the lead where
screw inertia, and the reducer inertia are cal- Ip  Servopack max output current | A |

culated individually
Ty DC servomotor rated current [ A

I t f feed syste ht
nertia of fee ystem weig Set P4l to satisfy P4l > t,*1 3 and P41 > 260 msec

pei=wx ()i m
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A-1 SELECTING DC SERVOMOTOR

(Cont’d)

(7) Determining speed

The response to pulse distribution 15 as shown
in Fig A-2, and varies with the DC servomotor

and the maximum speed

kpps

| —

“wi ;
o

<

- G

N
»
&
S
-
X
&

v
t
S

5 ALY e,

diagram

PULSE DISTRIBUTION

DG SERVOMOTOR SPEED

la=ACCELERATION TIME

1s=POSITION LOGP SET TIME

IN POSITION

sec

Fig A-2 Servomotor Speed and Pulses

High-cup Motor
Series -1 | v <100 kpps |t = 0 Zsec
Cup Motor Series | kp=30sec
Minertia Motor v >100 kpps | tg = 0 3sec
J Series
Print Motor _1 {v <100 kpps | 15 = 0 }9sec
Series kp=40sec —

v <100 kpps | tg = 0 25sec

(8} Torque check

Calculate the effective

torque 1 one cycle, and

check that 1t 15 within the rated torque of the

DC servomotor

f\';/M'N PULSE DISTRIBUTION
| £F DC SERVOMOTOR :
/ s 2 1\ SPEED /.e,‘
o]
SPEED 4 Ry
1, t, ’ —a5EC
T 1
kg m I
T
P L -1
XYS" N
TL4 i — o é};’
TOROUE u = :
&
o
TBi-- -- Ril
kg m

Fig A-3 Servomotor Speed and Torque

Acceleration torque Ty

(GIN + GIDE XA

I="msx,

Effective torque Trm

S

(To+ LEX g4 I 40T~ Ly X,

T.'“I‘Hb

t o+,

[Applicable where Trms < Ty

A-2 MESSAGE DISPLAY
When the key and the key are

pushed, the current status 1s displayed in the
uruversal display

(1) Motionpack controller status display Sk
1 EDIT MODE fa I
2 AUTO MODE Aotz 799
3 JOG MODE dol
4 STEP MODE SEER

(2) Motionpack controller hold status display Mg

1 Command 1n execution VL LTS

Z Wating for C-Fin A LF

3. Waiting G04 time up LN o

4 G04 1n position L fmr

5 G0l - G27 waiting for Pk 5Ek
positioning finish

6 Waiting for autoc mode non Aubo

7 Waiting for operation ron S5ERAE
start

8 Feed hold FEd Hold
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(3)

Motionpack Alarm List

Table A-1
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Controller error display
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A-2 MESSAGE DISPLAY (Contd)

Table A-2 Error Code List

Error Code Error condition

Remedial measure

L-PU Ef-'- Fault conditions delected by the self-chagnostic

function of the CM  If no sirong noise source 1s
m the vicinity, and the 100VAC power supply 1s
in order, the cause must be in the CM itself

Replace the CM

EIZ S'L'DP The DB in the DB umit remains in the braking condi-

tion: 1n both the + and - directions

15 broken

@ The DB operates only 1n the required direction
when the OT, LS 1s tripped This code 15 dis-
played when OT, LS is tripping 1n both + and -
directions, or the common wire for the OT, LS

@ When the servo drive power supply 1s turned
off, the DB operates m both + and - directions

@ No MP ready (RDY) signal s output

(No MP alarm 1s output )

(D) Check OT, LS

@ Check the servo drive power voltage (200V)

(3) Check the CM

FOI’ G't +0OT, L5 (overtravel limit switch in + direction) has

tripped

(I} Check the machine position
@ Check the OT, LS signals

I'uS 3 |': The -OT, LS (minus direction overtravel limit switch)

has tripped

@ Check the machine position
(2) Check the OT, LS signals

SE’“UD Serve error display  Servo alarm signal 1s turned

off

Check the error display of Servopack (CPCR-
MR OLCT), and take remediary measures

P GuEr

+direction stored stroke Limit over

Check to see 1f the values of A0(at JOG) or
Co(except for JOG) exceed or equal Prél

P-Outr

~direction stored stroke himit over

Check to see 1f the values of Al(at JOG) or
CO0(except for JOG) exceed or equal Prof

SE& UID Return home error

diately after power on (Pr70 =
the previous one {Pr7{ =

tioning

position
@ LSA or LSB 1s malfunctioning

® The home pulse position 1s different beyond the
permissible range set by Pr77from the one imme-

When this happens, mostly, the current position (A0}
15 not exactly on the home position, but beyond 1t

If the difference 1s nearly one revolution, the
deceleration LS or the check LS 1s often malfunc-

@ Decelerations LS (LSA) or check LS (LSB) 1s on
the home position, but does not operate properly
in this case, an error display 15 made, but the
current position display (A0) shows correct home

LSAm

———— RETURN HOME DIRECTICN

LSA_I—[——
LSB—I_r

RETURN HOME DIRECTION

When this 1s the case, not only in the return home
motion, but also in the STEP and AUTO modes, an
error state occurs when the home LSA and LSB

@ Check the return home parameter (Pr70-Pr78)

@ Move the shide in the STEP mode until the
current position {A0) becomes close to the
home position, and check 1f the home post-
tion pulse (input 6CH, the 3rd bit from
the right of £ )changes If the home
position pulse does not change, faults are
in the pulse reading area

@ Check the actuation of LSA and LSB
Chattering

Pesition overlapping of LSA and LSB near
the home position (Owverlapping 1n the
right-left must be approximated half the
motor turn )

@ When pulse reading funcuon s faulty

(1) Check the PG power supply voltage on
the PG terminal  If 1t 15 within 5% of the
rated voltage, check with the PG connected

(1) Make sure that the power lead 1s
sufficiently thick  (In the YASKAWA stan-
dard cable, 3 each 5V and 0OV leads are
used 1n parallel )

(n1) Check shield connection of the PG
cable It must be connected to FG on the
CM side, and be open on the PG end

(1v} Check the connector and termnals for
full contact

(v} Check the PG signal with an oscilloscope
for absence of naise and irregularity of
signals

Note If an SE& P alarm persists, unless the
CM 15 deenergized once, 1t cannot be started agam
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Table A-2 Error Code List {Cont'd)

Error Code

Error condition

Remedral measure

Err nSEL

Program seleciton error
Two or more program start signals PGS0 to
PGS9 are nput
When PGS0 to PGS9 1s turned on, PGSLOO to
PGSL30 1s missing, or redundant

Before the execution of M30 to turn off the in-
operation signal (STL), PGS0 to PGS9 or PGSL00

PGSLO0 to PGSL30 were switched over

®

Readjust so that PGSL00 to PGSL30 will be selected
before the automatic starting by 50 msec or more

Pr’D El’r’

Program error A block with destroyed program
has been designated

Check the program

AR~ Err

Parameter error Parameters with destroyed data

are present

Check the parameters After correcting the param-
eter, be sure to once turn off the power supply ancl
then turn 1t on

dEF EuEf

Excessive servo delay The servo delay ( 47 ) n
acceleraiton or deceleration exceeded the servo

error permissible hmit

The load inertia 1s too large relative to the motcr
torque Change Pr4l and Prél to reduce acceler-
ation

®

The servo error permssible himit (Pr44) 1s too
small MNormally set Pr40 at 1 5 - 2 times the
tracking error {Pr42) However, this setting

15 a good standard below the rated motor speed,
and 1f the maximumn feedrate up to 1 4 times

the motor rated speed 15 used, Prdd = Pr42x{l3x
to 2) x1 4 When only positioming 1s intended,
and slight overshooting 1s permissible, the
setting must be 2 1o 4 times the Prd2 value

The maximum hrmit for Pr44 1s 30,000

®

(2) Acceleration cannot be obtaned sufficiently du
io current resiriction

Adjust the DB current Lmiting VR to the
maximum current

Check the torque ratio parameter of

I'J'UDQ Er:‘

In-position error

@ When G04* command 1s executed, servo error
{ 45 ) remains larger than P45 sctting after the
lapse of 2 seconds, and the in-position does not
occur

D/A drift automatic correction evercorrection

In this case, when the alarm 1s reset, the shde
suddenly jerks after the lapse of 2 seconds, and
again the alarm state occurs  Since an alarm
occurs when the correction valve { 45 ) exceeds
#512 adjust near 0 when zercing the servopack

@

The lovad 15 too heavy compared with the current
Limnit

1{ the operation 1s OK when the Servopack
current limut commands 13 14 are dis-
connected, raise the DB current himit 1o the
maximum level Check the current hmit
parameter {(Pr53) and the feed program curreunt
limit value

Check the 1n-position range {(Prdb)

Machine adjustment

Let the slide stop from low feedrates in the
forward travel and reverse travel and
reduce the {rictional resistance 1n the machine
shide untl the stopping current becomes
within 20% of the rated value

de not execute G04* during a current limit
dweil

() Zerc the Servopack

Turn the knob so that the post-alarm error
( 48 ) approaches 0 (Unless the alarm s
reset, the deviation docs not change )

Check the +12V and -12V power supply
voltage for the DB at the external terminal
(difference must be within 3% }

When the voltage cifference for the DB +12V
and -12V 15 between 3 and 8% adjustment
1s possible with the D/A zeroing VR in the CM

When the left cover of the CM 15 removed the

D/A zeroing VR (1VR) becomes accessible
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A-2 MESSAGE DISPLAY (Contd)

Table A-2 Error Code List (Cont'd)

Error Code

Error condition

Remedial measure

S P EF:’

Skip signal fault

Check EPS55, EPS6 and EPS7 signals

L Oufr

Current saturation A current signal fromt the
Servopack (CPCR-MR _'CT) 1s turned on

Check the Servopack (CPCR-MR .
(No MP alarm occurs )

CT)

Sutp Eff

External positioning error
External positioning error signal (EPAL 1s output

Check the signals related 1o external positioning
{Na MP zlarm occurs )

btq'f: Cr'Piur'r

Battery voltage has dropped

Replace the battery within one month

When changing the battery, be sure to leave the
AC power supply on  If 1t 15 turned off, the
memory will be destroyed Be sure to use a
hthium battery Model BR-2/3A, 3V made by
MATSUSHITA BATTERY, and change as follows

(1) Remove the battery case cover frxng
screws, and remove the battery case cover

@ Remove the nylen socket, and take out the
battery

(3) Solder the socket leads to the battery guickly,
and be sure_to connect in the correct polarity
(red lead (9, black lead (3))

(3) Insert the nylon socket, and put the battery
inte the case

© Check the display to make sure that the error
code has gone Install the battery case cover
again

;35 thLHT

Instantaneous power failure
The power ts turned off and then on under the
following conditions

@ While the STL signal 1s being output

@ During shide movement 1in the JOG or STEP
mode

(©) Puring return home motion

Check the power supply

El'_l'

[y |
Mg
~d

@ The G27 X(U) position 1s not equal to the home
position{when Pr70 = 0 } or the wan
position {when Pri - 1 }  In this case,
the error code 1s displayed without the shde
moving as commanded by G27

@ The home position pulse location 1s different
from the home posuton to which the slhide has
returned {by more than the permissible
range set by Pr77} In this case the shde stops
at the position where 1t has travelled through
the distance equal to the permissible error for
G27 (distance set by Prdé) in the homeward
direction

@ LSA and LSB are not tripping correctly at the
home position In this case, the current posi-
tion {A{0) 15 the home position

@ Excessive oversheooting 1n positioning
When the shide returns to the home position by
a G217 command, 1t overshot the home position

HOME POSITION e
PULSE \ '\ ACTUAL

COMMAND !
FEEDRATE X
—_—
OVERSHOOT ! '+ TALARM STOP
2 posITON
Prag | Pra6
|.-—¢-f-p—-—g

In this case, the shde stops after travelling
the G27 permissible error distance 1n the home-
ward direction

@ Check the program

@ Move the shde in the STEP mode until the
current position becomes the home position,
and check if the home positon pulse changes
the fault 15 1n pulse reading area

(Refer to §FF 4P

@ Check the home position-related LSs for cor-
rect tripping (Refer to GEL UFf

@ Reduce the acceleration setting (Pr40, Pr4l)

Increase the G27 permissible error (Pr46)
range

)

Er‘l‘

Transmission fai-
(Data from CM 1s

Transmission data failure
ure between CM and PM
not correct }

In parameter display or program display, re-
write parameter or program, i1f C Err error
occurs at the specified parameter No or
block  (The data may be broken )
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(5) Indicator Lamp
(1} 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 1n troubleshooting In addition to these
universal display data, the NORMAL (green) and
FAULT (red) indicator lamps are alsc used
NORMAL indicator lights when no fault 1s found
in the programmer When 1t 1s off, check the
power supply and the fuses

FAULT indicator lights when the Motionpack
programmer cannot exchange signals with the
Motionpack controller  Check the Motionpack
controller, the connection cable, and the con-
nector

(1) Motionpack controller

The Motionpack controller 1s provided with foud

indicator lamps, POWER (green), NORMAL (green),

FAULT (red) and BATTERY FAULT (red).
For checking detailed state, checking with PM
15 requred

Power indicator lights when the internal power
supply 1s energized When 1t 1s off, check the
100VAC power supply  With this indicator, the
1/O 24V and analog command 12V power supplies
cannot be checked

NORMAL 1ndicator hights when neo fault 1s
present in the Motionpack controller If 1t 15
off, the Motionpack controller 1s faulty

FAULT indicator hghts when faults are dis-
covered in the Motionpack system. 1In this case,
and MP alarm signal 1s also output  Check the
fault by the programmer, and repair

BATTERY FAULT indicator hghts when the
battery, for supplying power to the program anc
parameter memories during power falure, runs
down (It hghts only while the 100VAC power
15 on ) When it ights, replace the battery with
in a month, Replace the battery without turning
off the power supply

(111) DB urt

The DB unit 1s provided with three indicator
lamps, POWER (green), TORQUE LIMIT (green),
and DWELL (green).

POWER 1ndicator lrghts when the internal
power supply 1s energized If 1t 1s off, check
the 200VAC supply

TORQUE LIMIT 1indicator lights while full
current at the commanded torque hmit 15 (flowing
Check the torque limit command and the lcad
torque Check also the setting of the variable
resistors for + current limit and - current
limit for sufficiently high levels

DWELL indicator lights when the torque
restriction 15 on continuously during the set
dwell time
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A-3 INPUT/QUTPUT SIGNAL CHANNEL LIST

Table 3-1 Input Signal List
Digit Position
(Column)
Pro- 167 10¢ 10k 0" 102 10? 10! 10°
grammer
Display
_ JMF JLF OVR SBK STEP JOG PLAY EDIT
v 0 Jog Middle| Jog Lew | Override Single
Block
PGCL ERS ATST SBST ZRT -JS +J5
1 1 -Auto Program Fault Auto Single Block Home -Direction | +Direction
P Stop Clear Reset Start Start Return JOG & Step | JOG & Step
PGS7 PGSé6 PGSS PGS4 PGS3 PGS2 PGSt PGS0
,Lj 2 Program
Start
- -INC8 +INC8 PGSL30 PGSL20 PGSLI10 PGSO PGS9 PGS8
3 3
7 OTR OTR CL SAL -INC9 +INC9
[ 4 ~Overtravel -Overtravel[| Current -Scrvo
(R} {F) Limit on Alarm
MFIN G 34F EPS7 EPS6 LPS5
rg 5 External
Skip 5
LSB2 LSA2 EXP2 PB PA FC
'L_ 5 LS External Phase B Phase A Home
o Near | Positioning Pulse Pulse Position
Hame LS Pulse
Table 3-2 Output Signal List
Digit Posuton
{Calumn)
Pro- 107 10° 10° 10" 10° 10? 10! 10°
grammer
Dusplay Channel
OFM OFR INCD EPAL G34 STL ZPM ALMI
Offset Offset 0 Inclemental External External In- Home NC
CIS 0 Max End Positioning| Positioning| Operation Return Alarm
Alarm End End
ZNP M56 M55 M54 M53 M52 M51 M30
- ! 1
]
st Near Home
- RDY RDY ALMZ
s 2 MP Ready Battery
(PC) (DB) Alarm
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A-4 PARAMETER SETTING

Table A-4 Parameter List

Parameter

No Set Value Setting Range Contents Unit
Prl JOG low speed
Pr2 0 ~ 60000 JOG middle speed Speed umit
Pr3 JOG high speed Note 1}
Pra 0 - 60000 JOG, STEP | 5TEp speed
greup
Pr5 STEP feed distance, short
-9999999 Min command unit
Pré . +9999999 STEP feed distance, medium Note 2)
Pr1 STEP feed distance, long
Prg ~ Pr9 Not wused _
Prl0 0 ~ 60000 Creep speed Speed unit
Prl0 ~Prl9 Not used —
Single correction for
Prz0 1 ~ 255 Coordinate system 8 Minimum command 'anit
Max correction for
Pr2l 1 ~ 9999999 Offset value | Coordmate system 8 Minimum command unit
group Singl {
gle correction for
Pr22 1 ~ 255 Coordinate system 9 Minimum command unit
Max correction for
Pri3 1 ~ 9999999 Coordinate system 9 Minimum command umt
Pr24 ~Pr39 Not used —
Pr40 1 ~ 60000 Max speed Speed umt
Pr4l 50 ~ 60000 Acceleration time msec
Pr42 200 ~ 30000 Servo group | Positien loop gain No of pulses
Pra3 Not used Unused —
Prd4 60000 Max Serva error No of pulses
Prd45 1 - 255 In-position range No eof pulses
Pr4b 0 -~ 9999999 G27 group G27 permissible error No of pulses
Pr47 . Pr49 Not used —
Pr50 3999999 Max Pulse ratic M —
Pr5l 3999999 Max Pulse ratio D —
Pr52 0~5 Unit group Decimal point position No of digits
Thrust ratio (thrust
Prd3 1~ 250 rating/servo rating} * 100 o
Pr54 0~ 9 Coordinate address (X, Y, 2) designation —
Pr55~Prt9 Not used —_—
Préd -direction stored stroke
+9999999 Overtravel Timat
prb] -9999999 group vdireclion stored stroke Min position unit
limnit
Prb2 ~Pré9 Not used —_
Pri0 Return home mode —_
Pr7l +5999999 Home position coordinate No of puises
Pri2 -9939999 Wait position Min command unit
Pr73 0 - 60000 Return home speed Speed unit
Home
Pr74 Return home creep speed
position -
Pr75 10 - 250 group Return home torque Iimit %
Pr76 0 ~ 9999999 Coasting allowance No of pulses
Pr77 1 ~ 255 Permissible error
Pr78 0 ~ 30000 Butting time 10 msec
Pr79 ~Prg%6 Not used _
110, 300,
Pr97 1200, 2400 Tape device Baud rate setting Baud
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A-5 Motionpack PROGRAM SHEET
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