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INTRODUCTION

The MOTIONPACK FD Series are single-axis motion controllers succeeding the
MOTIONPACK-34. The MOTIONPACK FD has a built-in servo controller and is suitable
for mechanical feeders, transfer machines, and exclusive-use machines.

This manual describes functions and operations of model O as the basic system of
MOTIONPACK FD series. Refer to other user's manuals for models 1 and 3.

< Reference Manual >
- MOTIONPACK FD Model 1 (SIE-C883-1.2)
- MOTIONPACK FD Model 3 (SIE-C883-1.4)

General Precautions

- Some drawings in this manual are shown with the protective cover or shields
removed, in order to describe the detail more clarity. Make sure all covers
and shields are replaced before operating this product.

- Some drawings in this manual are shown as typical example and may differ
from the shipped product.

- This manual may be modified when necessary because of improvement of
the product, modification or changes in spemﬁcatlons
Such modification is made as a revision by renewing the manual No.

- To order a copy of this manual, if your copy has been damaged or lost,
contact your Yaskawa representative listed on the last page stating the
manual No. on the front cover.

- Yaskawa is not responsible for accidents or damages due to any modification
of the product made by the user since that will void our guarantee.




Notes for Safe Operation

Read this manual thoroughly before installation, operation, maintenance or inspection of the
MOTIONPACK FD. :

Indicates a potentially hazardous situation which, if not avoided,
AWARN ING could result in death or serious personal injury.

CAUTION 1 Indicates a potentially hazardous situation which, if not avoided,
/ ~ \ may result in minor or moderate personal injury and/or damage to
the equipment.

In some instances, items described in A CAUTION may also result in a serious
accident. In either case, follow these important items.

Please note that symbol mark used to indicate caution differs between ISO and JIS.

ISO JIS

A | O

In this manual, symbol mark stipulated by ISO is used.

On products, caution symbol marks of ISO and JIS are used in labels. Please follow the
same safety instructions concerning caution.

A WARNING

(WIRING) ‘

+ Grounding must be in accordance with the national code and consistent with
sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)
* Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

- Be sure to turn OFF power before inspection or maintenance.

Otherwise, electric shock may result.

+ After turning OFF power, wait at least five mlnutes before servicing the
product.

Otherwise, residual electric changes may result in electric shock.




- /\ CAUTION

(RECElVlNG)
- Use the specified combination of Servomotor and MOTIONPACK FD
Failure to observe thls caution may lead to ﬁre or fallure

(INSTALLATION)

- Never use the equipment where it may be exposed to splashes of water,

corrosive or flammable gasses, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)

- Do not connect three-phase power supply to output terminal U, V and W.

Failure to observe this caution may lead to personal injury or fire.

Securely tighten screws on the power supply and motor output termmals
Failure to observe this caut1on can result in fire.

(OPERATION)

- To avoid inadvertent accidents, run the Servomotor only in test run (without

load).
Failure to observe this caution may result in personal i injury.

- Before starting operatlon with load connected, make sure emergency-stop

procedures are in place.

Failure to observe this caution may result in personal injury.

- Never change wiring while power is ON.

Failure to observe this caution may result in electric shock or personal injury.

(INSPECTION AND MAINTENANCE)

. Do not disassemble the Servomotor.

.

Failure to observe this caution may result in electric shock or personal i mjury .

+ Be sure to change the battery with ER6VC3.
Failure to observe thls caution may lead to fire or failure.

- I -
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1. FEATURES

(1) Since an all-digital servo is employed for the servo controller section, the MOTIONPACK
FD achieve high speed, driftless and volumeless control. Additionally, an absolute value
positioning system can be realized by combining with an AC SERVOMOTOR M,F,S,D
or G series) containing an absolute value encoder.

(2) A servo controller and motion controller are incorporated to realize space-saving or
less wiring, compared to the conventional models. » |

(3) The following optimum and powerful functions are available for mechanical feeders,
transfer machines or exclusive-use machines. _ ' ’ '

® Home position return is not necessary at power ON because of the absolute value method.

@ A no-limit switch system can be built using zone signal outputs.

® Since each feeding function contains a programmable thrust limit function, the following
can be available:

* Home position setting using stopper
* Prevention of tool damage or drive system faults by detecting abnormal torque

@ The MOTIONPACK FD exceeds all features of the conventional MOTIONPACK-33 and
-34. ' '

(4) Since the auxiliary axis control function is provided, 2-axis operation such as S-command
output, solid tap function (Model 2), etc. can be performed. ,

(5) Serial communication with the master controller can be available by adding serial inter-
face board (option), which makes a less-wiring system easy to be built. (Model 1 to |
Model 3)

(6) The following options are provided for program setting and monitor:

- New, small-size and easy to use exclusive-use programmer
- Lap-top personal computer

NOTE
Angle indexing and indefinite positioning function of the MOTIONPACK-34 are not
provided for the FD series.




2. SYSTEM CONFIGURATION

2.1 BASIC SYSTEM |

Fig. 2.1 shows the basic system (Model 0) of the MOTIONPACK FD series. In the basic
system, discrete I/O are used as a interface between the controller (FD) and master PLC. Any
serial interface functions such as interface between modules are not provided.
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Fig. 2.1 Basic System



2.2 TYPE DESIGNATION
(1) Controller

=

CMPR-FDOB

System 0 :

1:
2 :
3.

(2) Programmer

CMPR-PFD30x%

MOTIONPACK FD Controller
Capacity (05, 10, 15, 20, 30, 44)

Enclosure B : Base-mounted

Basic system (Model 0)

Expansion system (Model 1)
Expansion system (Model 2)
Expansion system (Model 3)

Design Revision Order

MOTIONPACK FD Programmer

Design Revision Order




2.2 TYPE DESIGNATION (Contd)
(3) AC SERVOMOTOR

USAFED-05

c
AC SERVOMOTOR— | ]

SERIES
«AM : M Series
«AF : F Series
«AG : G Series
«AS : S Series
«AD. : D Series

ENCLOSURE - :
«E : Totally-enclosed, Self-cooled Type

MAGNET TYPE
«D : Ferrite
«F : Rare Earth

MOTOR OUTPUT * —
DESIGN REVISION ORDER -

DETECTOR
_ «S : 15-bit (Absolute) - ‘
SHAFT TYPE
«1 : Taper
*2 : Straight

. DRIVE END SPECIFICATION
« Blank : Standard
« O : Standard (With Brake)
«K : With Keyway
«S : With Oil Seal :
oT : With Keyway & Oil Seal v
OPPOSITE DRIVE END SPECIFICATION
e Blank : Standard = - '
«B : With Brake (For S Series 03 to30, M Series 44)
.E : With Brake (For F Series 02 to44, M Series 03 to 30, D Series)

* MOTOR OQUTPUT

M Series | F Series .| G Series S Series - | D Series
02 " — | 0.15kW | 0.15kW L 154 W -
03 0.3kW | 03kW = | 0.3kW - 308 W -
5 | - 0.45kW |. 0.45kW | 462W |  05kW
06 0.6kW | — = — _ —
08 - | = - 771 W -
09 | 09kW | 0.85kW 0.85 kW | - -
10 C—= - - | = | 1.0kW
12 | 1.2kW i — —
13 = 1.3 kW 1.3 kW - —
15 — — - 1540 W | 1.5kW
20 - 2.0kW | 1.8kW 1.8 kW R : —
2 — — — — - 2.2kW
30 | 380kW | 29kW 2.9 kW 3080 W -
37 i - - - - 3.TkW
44 44kW 44kW 4.4 kW - - ' —




2.3 SYSEM COMPONENT LIST
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2.4 STANDARD

SYSTEM COMBINATION

Table 2.2 Standard System Combination

Controller M Series F Series G Series S Series D Series
CMPR-FD .| USAMED- USAFED- | USAGED- USASEM- | USADED-
|02 (0.2kW) | 02(0.2kW) | 02 (0.2kW)
05 03 (0.3kW) | 03 (03kW) | 03(0.3kW) | 03 (0.3kW) |
| 05(05%kW) | 05(0.5kW) | 05(0.5kW) | 05(0.5kW)
: 06 (0.6 kW) - ,
10 09 (0.9kW) | 09 (0.9kW) | 09 (09kw) | ®B(O8EW)
15 12(1.2kW) | 13(1.3kW) | 13(1.3kW) | 15(1.5kW) | 10(1.0kW)
20 20 (2.0kW) | 20 (2.0kW) | 20(2.0kW) 15 (1.5 kW)
30 30 (3.0kW) | 30(3.0kW) | 30(3.0kW) | 30(3.0kW) | 22(2.2kW)
44 44 (4.4 kW) | 44 (4.4kW) | 44 (4.4kW) 37 (3.7kW)




3. UNIT SPECIFICATIONS/RATINGS

3.1 MOTIONPACK FD SERIES CONTROLLER

3.1.1 Basic Specifications

Tabie 3.1 Basic Specifications

ltem

Ratings

Type Designation

CMPR-FDI Y IBO::
R

ST MOTIONPACK FD Series

Motor Outpu t
Construction ™
System T

Construction

Design Revision Order

Motion controller with built-in servo controller
Unit Construction

(1) Basic section : Motion control section and servo control
section are incorporated. ,

(2) Option section : Option board added on the upper part of the
basic section (such as M-NET interface)

No. of Control Axes

1 axis + spindle (auxiliary axis)

Applicable SERVOMOTOR

YASKAWA AC SERVOMOTOR (M, F, S, D, G series) :
0.15to 4.4 kW

Holding Brake

Holding brake control signal provided.
Brake power supply has to be installed separately.

Encoder

Absolute encoder made by YASKAWA (8192 P/R)

Peripheral Device

Programmer : Exclusive-use programmer, personal computer
(IBM compatible), manual pulse generator

Installation

In-panel mounted type (base-mounted construction)

Power Supply

200 VAC to 230 VAC (+10%, —15%) 50/60 Hz both for main circuit
and control power supplies

Environment

Ambient temperature : 0 to +55°C
Storage temperature : —20 to +85°C

Humidity : 90% RH (non-condensing)

Atmosphere : Free from corrosive gases, dust, metallic
powder, high humidity or high temperature

Grounding : 100Q or less :

— %

: Base-mounted

: With build-in PLC and M-NET interface
: Correspondence to mecha-feed drive

B
0 : Without option
1
3




3.1.2 Servo Control Section Specifications

Ratings and specifications are shown below, in combination with SERVOMOTOR;

(1) M Series SERVOMOTOR

Table 3.2 Ratings and Specificatidns in Combination w_ith M Series SE'RVOMOTOR

MOTIONPACK FD Type CMPR-FD {_X31¥) 05B 1 108 i: 15813 | 20B1:.] 30BI: | 44B il
SERVOMOTOR Type USAMED- {1 300 03BS1 | 06BS1 | 09BS2 | 12BS2 | 20BS2 | 30BS2 | 44BS2
w kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 .
Rate‘_j Output” HP| 0.4 0.8 1.2 1.6 2.7 20 | 5.9
« N-m]| 2.84 5.67 8.63 11.5 19.1 28.4 41.9
Reted Torgue™ b-in| 25 50 76 102 169 252 372
Instantaneous N-m 7.17 14.1 19.3 28.0 44.0 63.7 91.9
Peak Torque™ Ib-in 63 125 171 248 390 564 807
_« | Rated Speed * r/min 1000
© [ Max Speed * r/min 2000 1500
g Moment of Inertia kg-m2x107"| 13.5 24.3 36.7 66.8 - 110 143 240
o |Ju (= GD/4) lo-in-s2x 10°° 12.0 21.5 32.5 51.2 97.2 126.7 212.6
; Power Rate* kW/s 6.1 13.3 20.3 19.7 33.2 48.6 66.9
W | Speed/Positioning Detector Absolute encoder (8192 P/R)
: . Time Rating : Continuous - Drive Method : Direct drive
- Insulation : Class F ' + Excitation : Permanent .
» Ambient Temperature : magnet.
General ~ 0to +40°C - "« Enclosure : Totally- enclosed
* Vibration : 15z m or below - self-cooled
. Finish in Munsell Notation : * Mounting : Flange-mounted
N1.5 .
: Main Circuit.’
Power Supply .and Control - Three-phase 200 to 230 VAC. 150,, 50/60 Hz
» o Circuit
S | Continuous Output Current A(rms) 3 - |.58 |- 176 117 | 188 26 33
‘g? Max Output Current A(rms) 7.3 |- 13.9 16.6 28 T 42 56.5 70
% Control Method N Transistorized PWM control
2 | Feedback Absolute encoder (8192 P/R)
"g Envi ' ‘Ambient Temp. 0 to +55°C
@ Me\:'::gln- Storage Temp. —20 to +85°C
o ‘Conditions Ambient/Storage Humudxty g 90%RH or less (non-condensing)
S Vibration-/Shock-resistance | - 0.5G/2G ‘
% . | Mounting Structure Base-mounted
® | 8 | Speed Control Range 1:5000
2| & |o .[Load (0 to 100%) —0.01% or less at rated speed
< | E 182 Voltage (+10% to —15%) 0% '
‘g ‘g “’CC Temp. (26 = 25°C) +0.01% or less at rated speed
g o | Frequency Response , 100 Hz (Jr=Jy)
@ Dynarﬁic Brake (DB) Built-in automatic DB activated at-: main power OFF, servo
. alarm, servo OFF
2 | Regeneration Bu11t in regenerative resxstor :
-% Load Inertia J. Up to 5 times motor inertia (Jv)
5 : » Communication error. overcurrent, MCCB trip, regenerative
w | Protection trouble, overvoltage, overspeed, undervoltage, overload,
] C‘. o : reference point error, overrun, open phase, CPU error
% Display . 7-segment LED (Alarm, status)
@ | Overtravel Prevention Stops when P - OT or N < OT operates.
Others Torque control, brake interlock RVS-run connection soft.
) " start, zero-clamp-
. SERVOMOTOR with holdmcr brake (Power supply is
Optional

) e*{ternally installed.)

* Ratings are obtained at armature winding temp

erature of 20°C, in combmatlon Wlth MOTIONPACK
-8g-



(2) F Series SERVOMOTOR

Table 3.3 Ratings and Specifications in Combination with F Series SERVOMOTOR

MOTIONPACK FD Type CMPR-FD I3 i ¥ ] 05B [ : 10B {73 | 15B {1 | 20B {7} | 30B I} | 44B [
SERVOMOTOR Type USAFED- I ¥ ¥ 02CS1 | 03CS1 | 05CS1 | 09CS1 | 13CS2 | 20CS2 | 30CS2 | 44CS?2
kW | 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4
Rated Output * HP| 02 | 04 | 06 | 11 | 1.7 | 2.4 | 39 | 59
Rated Torque * N-.m| 0.98 1.96 2.84 5.39 8.34 11.5 18.6 28.4
Ib+in| 8.7 17 25 48 74 102 165. 252
Instantaneous N-m| 291 5.83 8.92 15.2 24.7 34.0 54.1 76.2
_ Peak Torque * b «in 26 52 79 135 219 304 479 675
x | Rated Speed* r/min 1500
2 | Max Speed * r/min 2500
g Moment of Inertia kg -m2x107'} 1.3 2.06 13.5 24.3 36.7 58 110 143
o |Ju (= GD*u/4) Ib+ines2x 107° 1.2 1.8 12.0 21.5 32.5 51.2 97.2 126.7
= [Power Rate * kW/s| 7.4 | 183 | 6 12 | 18.9 | 22.7 | 3815 | &7
& | Speed/Positioning Detector Absolute encoder (8192 P/R) . A
» Time Rating : Continuous * Drive Method : Direct drive
* Insulation : Class F + Excitation : Permanent
* Ambient Temperature : magnet
General 0to +40°C * Enclosure : Totally-enclosed,
' * Vibration : 15z m or below _ self-cooled
* Finish in Munsell Notation : - Mounting : Flang-mounted
N1.5 ‘
Main Circuit . +10%
Power Supply and Control Three-phase 200 to 230 VAC —15%° 50/60 Hz
" Circuit
S | Continuous Output Current A(rms) | 3.0 3.0 3.8 6.2 | 9.7 | 15.0 | 20.0 | 33.0
‘g Max Output Current A(rms)| 8.5 8.5 11.0 17.0 | 27.6 | 42.0 | 56.5 77.0
«= | Control Method Transistorized PWM control
§ Feedback Absolute encoder (8192 P/R)
2 Envi Ambient Temp. 0 to +55°C
@ mr::_:;aoln' Storage Temp. —20 to +85°C
@ Conditions| Ambient/Storage Humidity 90%RH or less (non-condensing)
s Vibration-/Shock-resistance 0.5G/2G
§ Mounting Structure Base-mounted
“ | & | Speed Control Range 1 : 5000
g ] - .| Load (0 to 100%) —=0.01% or less at rated speed
S | £ |82 Voltage (+10% t0 —15%) 0%
L‘; {-’ @ Temp. (25 % 25°C) +0.01% or less at rated speed
g o Frequency Response 100 Hz (J. = Ju)
w Dynamic Brake (DB) Built-in automatic DB activated at : main power OFF, servo
alarm, servo OFF
2 | Regeneration Built-in regenerative resistor.
-2 Load Inertia J. Up to 5 times motor inertia (Ju)
(& -
5 o Communication error, overcurrent, MCCB trip, regenerative
W | Protection trouble, overvoltage, overspeed, undervoltage, overload,
S : reference point error, overrun, open phase, CPU error
= | Display ’ 7-segment LED (Alarm, status)
@ | Overtravel Prevention Prevented by P+ OT or N-OT
Torque control, brake interlock, RVS-run connection, soft
Others ‘
start, zero-clamp
. SERVOMOTOR with holding brake (Power supply is
Optional .
externally installed.)

* Ratings are obtained at armature winding temperature of 20°C, in combination with MOTIONPACK.




3.1.2 Servo Control Section Specifications (Cont'd)

(3) G Series SERVOMOTOR

Table 3.4 Ratings and Specifications in Combination with G Series SERVOMOTQR

MOTIONPACK FD Type CMPR-FD {735 i} 05B i 10B I | 16B'13 | 20B i [30B I} |44B
SERVOMOTOR Type USAGED- {3 3137 02AS1 [ 03AS1 | 05AS1 | 09AStT | 13AS2 | 20AS2 | 30AS2 | 44AS2
kW 0.15 0.3 0.45 0.85 1.3 -1.8 2.9 4.4
Rated Output HP| 02 | 04 | 06 | 11 | 17 | 2.4 | 39 | 59
Rated Torque* N-m]| 0.98 1.96 2.84 5.39 8.34 11.5 18.6 28.4
- Ibein| 8.7 17 25 48 74 | 102 165 252
Instantaneous Nem] 2.91 5.83 8.92 13.3 23.3 28.0 45.1 66.2
Peak Torque* Ib-in} 26 52 79 118 207 248 339 587
« | Rated Speed* r/min C 1500
8 Max Speed * r/min 3000 ‘
g‘ Moment of Inertia kg - m2 X 10°* 1.3 2.06 | 13.5 24.3 36.7 58 110 143
o |Ju (= GD™/4) Ib-in-s?x 10°° 1.2 1.8 12.0 21.5 32.5 51.2 97.2 126.7
=~ [Power Rate* KW/s| 7.4 | 183 | 6 12 | 189 | 22.7 | 3.5 | 57
Y | Speed/Positioning Detector I Absolute encoder (8192 P/R)
» Time Rating : Continuous + Drive Method : Direct drive
+ Insulation : Class F . Excitation : Permanent
: « Ambient Temperature : ’ magnet
General 0 to +40°C « Enclosure : Totally-enclosed,
_+ Vibration : 15z m or below ' self-cooled
« Finish in Munsell Notation : * Mounting : Flange-mounted
N1.5 '
: , _ Main Circuit _ 10%
Power Supply and Control Three-pha;e 200 to 230 VAC —15%’ 50/60 Hz
o : Circuit o . . ) .
& | Continuous Output Current A(rms) | 3.0 3.0 | 38 7.6 | 11.7 | 19.0 | 26.0 | 33.0
§ Max Output Current A(rms)| 85 | 8.5 11.0 17.0 | 28.0. | 42.0 56.5 70.0
% Control. Method Transistorized PWM control
@ | Feedback : Absolute encoder (8192 P/R)
2 , Ambient Temp. 0 to +55°C
-= | Environ-
@ mental Storage Temp. =20 to +85°C .
o Conditions Ambient/Storage Humidity 90%RH or less (non-condensing)
5 “Vibration:/Shock- resnstance 0.5G/2G
FRE 'Mountmg Structure B Base-mounted
@ | 8 | Speed Control Range - - . 1 :°5000
g '8 |o .| Load (0 to 100%) —0.01% or less at rated speed
S | £ |82[Volitage (+10% to ~15%) 0%
"; “c,:> @7 Temp. (25 = 25°C) -+0.01% or less at rated speed
g @ Frequency Response : 100 Hz (J: = Ju)
« Dynamlc Brake (DB) Bullt in automatic DB actlvated at: main power OFF servo
: alarm servo OFF
2 Regeneratlon Built-in regeneratlve resistor
:% Load Inertia Ji " Up to 5 times motor inertia (Ju) T
5 . Communication error, overcurrent, MCCB trip, regenerative.
w | Protection ‘trouble, overvoltage, overspeed. undervoltage, overload,.
5_ : reference pomt error, overrun, open phase, CPU error
= | Display " " 7-segment LED (Alarm, status)
@ | Overtravel Prevention. ) ~ Prevented by P-OT or N -OT
Oihers . Torque control, brake interlock. RVS-run connection, soft
start, zero-clamp
Op.ti:onal ) SERVOMOTOR with holding brake (Power supply is

externally installed.)

' *Ratings are obtained at armature winding

temperature of 20°C, in combination with MOTIONPACK.

+ For type USAGED-20AS2 to -44AS2, refer to actual data.

_10...



(4) S Series SERVOMOTOR

Table 3.5 Ratings and Specifications in Combination with S Series SERVOMOTOR

MOTIONPACK FD Type CMPR-FD I 3 3 ¥ ] 05B 1 . 0B} | 15B1: 30B I
SERVOPACK Type USASED- [ 1} 02A82 03AS2 05AS2 08AS2 15AS82 30AS2
kW 0.15 ©0.31 0.46 0.77 1.54 3.08
Rated Output HP| 02 0.4 0.6 1.0 2.1 PR}
N-+m 0.49 0.93 1.47 2.45 4.90 9.80
Rated Torque ™ b-in| 43 8.7 13 22 3 87
Instantaneous N-.m 1.47 2.94 4.02 7.35 13.7 29.0
Peak Torque* Ib - in 13 26 36 65 122 257
o | Rated Speed * r/min ‘ 3000
2 [ Max Speed * r/min 4000
g Moment of Inertia kgemzx 107'| 0.13 0.51 0.76 2.85 3.30 5.74
o |Ju (= GDn/4) bin-s?x 107°]  0.11 0.45 0.67 2.53 2.88 5.09
= [Power Rate* kW/s| 135 18.9 28.9 21 74 167
W | Speed/Positioning Detector Absolute encoder (8192 P/R)
: ' * Time Rating : Continuous * Drive Method : Direct drive
* Insulation : Class F * Excitation : Permanent
* Ambient Temperature : magnet
General 0to +40°C  Enclosure : Totally-enclosed,
* Vibration : 154 m or below self-cooled
* Finish in Munsell Notation : - Mounting : Flange-mounted
) N1.5
Main Circuit ) +10%‘
PO\_/ver Supply and Control Three-phase, 200 to 230 VAC —15% 50/60 Hz
o Circuit
S | Continuous Output Current A(rms) 2.1 3.0 4.2 5.3 10.4 19.9
§ Max Output Current A(rms) 6.0 8.5 11.0 15.6 28.0 . 56.5
= | Control Method Transistorized PWM control
8 [Feedback Absolute encoder (8192 P/R)
@ ‘ Ambient Temp. 0 to +55°C
@ E:::"{:In' Storage Temp. ‘ -20 to +85°C .
@ Conditions Ambient/Storage Humidity 90%RH or less (non-condensing)
S Vibration-/Shock-resistance 0.5G/2G
‘é Mounting Structure Base-mounted
¥ | 8 | Speed Control Range 1 : 5000
g H o .| Load (0 to 100%) —0.01% or less at rated speed
s | £ 182 Voltage (+10% to —15%) 0%
% "8 e Temp. (25 = 25°C) +0.01% or less at rated speed
g e Frequency Response 100 Hz (J. = Ju)
(2] Dynamic Brake (DB) Built-in automatic DB activated at : main power OFF, servo
alarm, servo OFF
2 | Regeneration Built-in regenerative resistor
'% Load Inertia J. Up to 5 times motor inertia (Jy)
g Communication error, overcurrent, MCCB trip, regenerative
W | Protection trouble, overvoltage, overspeed, undervoltage, overload,
E. reference point error, overrun, open phase, CPU error
= | Display 7-segment LED (Alarm, status)
c:é Overtravel Prevention Prevented by P-OT or N:OT
Others Torque control, brake interlock, RVS-run connection, soft
start, zero-clamp
Optional SERVOMOTOR with holding brake (Power supply is

externally installed.)

* Ratings are obtained at armature winding temperature of 20°C, in combination with MOTIONPACK.

-11-




3.1.2 Servo Control Section Specifications (Cont'd)

(5) D Series SERVOMOTOR

Table 3.6 Ratings and Sp'ecifications'in Combination with D Series S,E_'R'VOMOTOR

MOTIONPACK FD Type CMPR-FD i ;

""" H3] 08Bl 158 20B i ; ~ 30B:.: 448 I
SERVOMOTOR Type USADED- {33 3 05ES2 10ES2 15ES2 22ES2 37ES2
* kW 0.5 1.0 1.5 " 2.2 - 3.7
Rated Output ® HP | 0.67 1.3 2.0 2.9 5.0
: N-m 2.35 4.80 7.16 10.5 17.7
Rated Torque™ b-in| 21 13 63 93 156
Instantaneous N-m 8.24 16.9 25.1 36.8 61.8
Peak Torque™® b -in. 173 149 222 .326 547
x | Rated Speed* r/min : © 2000
8 Max Speed* r/min | . 2500 e _
S | Moment of Inertiat kg mex 10| 21 187 ] 32 24T ] 62 59T [ 83 80f | 148 1457
S |Ju(= GD*/8) To-in-stx10°|13.2 11.57] 28.0 21.5'| 54.7 52.1'| 73.8 72.07] 181 128
= | Power Rate* kW/s 2.7 7.3 8.2 13 ‘ 21
W | Speed/Positioning Detector : Absolute encoder (8192 P/R)
' » Time Rating : Continuous - Drive Method : Direct drive
‘+ Insulation : Class F - Excitation : Permanent
+ Ambient Temperature : - magnet
General 0'to +40°C +Enclosure : Totally-enclosed,
» Vibration : 15z m or below ) self-cooled '
+ Finish in Munsell Notation : -+ Mounting : Flang‘e-mouhted
N1.5° :
. _ Main -Circuit ’ 10%
Power Supply and Control Three-phase, 200 to 230 VAC —15% 50/60 Hz
* Circuit . ]
5 Contlnuous Output Current A(rms) 3.5 7.9 12.6 16.6 23.3
@ | Max Output Current A(rms) 10.6 25.2 40.7 54.0 -77.0
% Control' Method R Transistorized PWM control
@ | Feedback . Absolute encoder (8192 P/R)
2 Eri Ambient Temp. 0to+55°C
E nvxroln- Storage Temp. -20-to +85°C
@ rg::;?tions Ambient/Storage Humidity} .~ - 90%RH or less (non-condensing)
S ‘ Vibration-/Shock-resistance _ - 0.5G/2G
.‘é .| Mounting Structure ' ‘ Base-mounted -
# | 8 | Speed Control Range 1 : 5000
g ] o .| Load (0 to 100%) —0.01% or less at rated speed
S | E |82 Voltage (+10% to —15%) 0% ,
(; "8_ @™ | Temp. (25 £ 25°C) +0.01% or less at rated speed"
g o [Frequency Response 100 Hz (J. = Ju)
- Dynamic Brake (DB) Built-in automatic DB activated at :- main power OFF, servo
: alarm, servo OFF i i
" 2| Regeneration Built-in regeneratwe resistor
-g Load Inertia J1. ) Up to 5 times motor inertia (Jv).
g o Cqmmunication error, overcurrent, MCCB trip, regenerative
w | Protection trouble, overvoltage, overspeed. undervoltage, overload,
£ reference point error, overrun, open phase, CPU error
"= | Display 7-segment LED (Alarm, status)
'@ [Overtravel Prevention Prevented by P .OT or N.OT." -
' Others ' ‘ Torque control, brake interiock, RVS-run connection, soft
) . start, zero-clamp
'Optlonal SERVOMOTOR with holding brake (Power supply is

externally installed.)

Ratmgs are obtained at armature winding temperature of 20°C, in combination with MOTIONPACK
¥ Values show those of D series without holding brake.

_12_



3.1.3 Motion Controller Sp'ecifications

Table 3.7 Motion Controlier Specifications

=z
o

ltem

Specifications

| No. of Control Axes

1 axis + spindle

Position Reference Value

Sign + 8 digits

Position Reference Unit

Set by parameter according to system specifications.

Speed Reference Value

5-digit decimal

Max Pulse Speed

Torque Limit

4MPPS (Position feedback pulse speéd possible to read-in)
10 to 250% of rated torque ‘

Automatic Accel/Decel
Control

Linear accel/decel
S-curve accel/decel

| N oo~ lw| N -

Position Detector

Absolute encoder

Home Positioning

Automatic home position setting up
@® Full-automatic setup method (using stopper)
@ Semi-automatic setup method

10

Program Selection

Designation method by program No.

11

Program Capacity

No. of programs : Up to 16 [Option : up to 32 (Models 1 to 3)}

No. of blocks : Up to 1000 '

12

Operation Mode

® EDIT (editing) mode

® . JOG (manual) mode

® SET-UP (home position setting up) mode
@ AUTO (automatic) mode

® HANDLE (handle) mode

Overtravel

Prevented by software overtravel function or by external
+OT, P - OT limit switches

14

Program Reference ltems

: Function reference

:. Auxiliary function

: Absolute position reference

: Incremental position reference

: Speed reference

Torque limit reference

: Spindle reference

: Dwell reference

: Coordinate system setting

: Subprogram repeating time designation
: Subprogram starting program No.

BT~ aXKEQ|z

15

Function Reference

® Positioning : GO1X/U_F_1_S
® Skip positioning (G05, G06) : G05X/ U_F I S
® Positioning with passing signal :
GO7X/U__ '
G12X/U_F_1
@ Speed profile positioning :
G08X/U__
G12X/U_F_1__
G12X/U_F__
® External positioning : G34X/U_F_1__
® Secondary external positioning : G35X/U__F I
@ S-curve accel/decel positioning :
G10: S-curve accel/decel set
G01X/U : S-curve accel/decel positioning

Gl1: S-curve accel/decel reset




3.1.3 Motion Controller Specificatiohs'.(Cont’d)

Table 3.7 Motion Controller Specifications (Cont'd)

‘No.

Iltem

Specifications -

15

Function Reference (Cont’'d)

® Dwell : In-position waiting : G04
: Time dwell : G04D__
® Coordinate setting : G52X/U_T__
@ Coordinate switching : G53T_
@ In-position check : G67P_.
@ Subprogram call :
Repeating time designation G68L__P__
Ending position designation G68X/U_ P
@ Jump : Simple jump G69P__
' Subprogram return G69
@ Spindle reference : _
Spindle FWD rotation M03S__
Spindle RVS rotation M04S__
Spindle stop M05 '
@ -Auxiliary function : M50 to M58
- Program end M30
@® No operation : NOP

16

Indirect Register
Designation

Pr_ovid'ed : RO1 to 99
Specifies by R__ in item X/U, F, TorS.
(Example) G01X R01 F R02 I 200 S 100

17

Coordinate System

T0 : ABSO-PG coordinate + home position offset

‘T1 to T7: Set by G52 command

T8 to T9 : Set by G52 command and set by compensation
function

18

Compensation Function

@ By compensation parameter. X number of compensation
signals _' o .
@ By external compensation data input (Models I to 3)

19

Zone Signal

4 signals (PSW1 to PSW4) 4-zone setting possible every

signal

20

Solid Tap

Option (Model 2 :  To be released soon)

21

1/0 Signal

Input 24 points, -output 24 points

22

Built-in Sequencer.Board

(Option)

@ Input points : 48, output points : 48 when built-in PLC is
. used (Models 1 and 2) o
'~ ¢ Standard : Input : 24 points
o Output : 24 points
Built-in sequencer board :
" Input: 24 points '
Output : 24 points
® M-NET (Interface between modules) : serial interface
o - ’ (Models'1 and 2)

23 -

Spindle Reference

Analog reference + 10V

24

External Display

Connected via RS-232C

%5

Programmer

@ Ex¢lusive-use programmer
® Lap top personal computer (IBM compatible)

- 14 =



3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS

(1) M Series AC SERVOMOTORS

(a) Ratings
Time Rating: Continuous
Insulation: Class F
Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10 M Q or more
Enclosure: Totally-enclosed, self-cooled

(Equivalent to IP-55 exclusive shaft opening)

Ambient Temperature: 0 to+40°C
Ambient Humidity: 20% to 80% (non-condensing)
Vibration: 15 4 m or below
Finish in Munsell Notation: N1.5
Excitation: Permanent magnet
Mounting: Flange-mounted
Drive Method: Direct drive

Table 3.8 Ratings and Specifications of M Series AC SERVOMOTORS

Motor Type USAMED- 1

ltemn 03BS1|06BS1|09BS2 | 12BS2 | 20BS2 | 30BS2 | 44BS2

kW | 0.3 0.6 0.9 1.2 2.0 3.0 4.4

Rated Output™ (HP)| (0.4) | (0.8) | (1.2) | (1.6) | (27) | (4.0) | (5.9)

N-em | 28 | 568 | 863 | 11.5 | 19.1 | 28.4 | 41.9

Rated Torque ™ (b -in)| (25) | (50) | (76) | (102) | (169) | (252) | (372)

N-m | 294 | 58 | 882 | 11.8 | 21.6 | 32.3 | 46.1

Continuous Max Torque* (b -in)| (26) | (52) | (78) | (104) | (191) | (286) | (408)

N-m | 7.17 | 14.1 19.3 | 28.0 | 44.0 | 63.7 | 91.1

Instantaneous Peak Torque ™ (Ib-in)| (63) | (125) | (171) | (248) | (390) | (564) | (807)

Rated Current * A 3.0 5.8 7.6 11.7 | 18.8 26 33
Rated Speed * r/min 1000
Instantaneous Max Speed* r/min 2000 1500

N-m/A | 1.01 1.04 1.21 1.02 | 1.07 1.16 1.33

Torque Constant (Ib-in/A)| (8.9) | (9:2) | (10.7)| (9.0) | (9.5) |(10.2)](11.8)

kg-m* X 107" | 13.5 | 24.3 | 36.7 | 58.0 110 143 240

Momentof Inertia Ju (= GD™/4) (1 Tin s 1079 (12.0) | (21.8) | (32.5) | (51.2) (97.2) |(126.7)] (212.6)

Power Rate * o kW/s 6.0 13.3 20.3 22.7 33.2 | 57.0 74.0
Inertia Time Constant ms | 12.8 | 6.3 4.4 6.0 5.2 | 3.5 3.6
Inductive Time Constant ‘ ms | 2.7 5.1 6.5 | 104 | 129 | 153 | 16.2
Speed/Position Detector Absolute encoder (8192 P/R)

* Values when SERVOMOTOR is combined with MOTIONPACK and the armature winding
temperature is 20°C.
Shown are normal (TYP) values above.
t The blank:_}of motor type depends on class of detectors (P/R).
Absolute : S (8192 P/R)
Optical encoder is used as a detector.
Note : '
The power supply units for brake : »
* Input 100 VAC, Output 90 VDC : Type OPR 109 F
*.Input 200 VAC, Output 90 VDC : Type OPR 109 A



/3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS (Cont’d)

(b) Torque-Speed Characteristics
- TYPE USAMED-03B

2000 p——
1500 \ -
SPEED :
(r/min) AL B
000
500
0 2 4 6 8 (N-m)
0 20 40 60 8 (ib:in)
RMS TORQUE
- TYPE USAMED-06B
2000 f=—
1500
SPEED
{r/min}) 1000
500
0 3 6 8 12;H5 (N-m)
0O 30 60 90 120 150  (Ib-in)
RMS TORQUE
- - TYPE USAMED-09B
2000 |-
1500 f—rt—2
SPEED - | A \ B
(r/min) 1000 —
500
0 4 8 12 16 .20 _ (N'm)
0 50 100 150 200 (b-in)
RMS TORQUE
- TYPE USAMED-12B
' 2000
- 1500
SPEED A
(r/min) 1000 —
500
0 - 10 - . 20 30 . (N-m)
o] . 100 200 300 (Ib-in)

RMS TORQUE
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- TYPE USAMED-20B

2000 e

1500
SPEED ’

(r/min) 1000

500

0 10 20 30 40 _ (N-m)
0 100 200 300 400 (i)

RMS TORQUE

- TYPE USAMED-30B

2000
1500
SPEED
(r/min) 1000
500
07 15 30 45 60  (N-m)
o 150 300 450 600 (ib-in)
RMS TORQUE
TYPE USAMED-44B
2000
SPEED AL
(r/min) 4000
500
0 20 a0 60 80 100 (N-m)

[

0 200 400  60C -800 1000 (Ib-in)
RMS TORQUE

" A: CONTINUOUS DUTY ZONE.
B: INTERMITTENT DUTY ZONE
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(2) F Series AC SERVOMOTORS

(a) Ratings
Time Rating: Continuous
Insulation: Class F
Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10 MQ or more
Enclosure: Totally-enclosed, self-cooled ‘

(Equivalent to IP-55 exclusive shaft opening)

Ambient Temperature: 0 to+40C
Ambient Humidity: 20% to 80% (non-condensing)
Vibration: 15« m or below
Finish in Munsell Notation: N1.5
Excitation:  Permanent magnet
Mounting: Flange-mounted
Drive Method: Direct drive

Table 3.9 Ratings and Specifications of F Series AC SERVOMOTORS

o —Motor Type USAFED- 1 1,0c1103cs1|05cs1]00cs1|13cs2]200s2 30CS2[44Cs?

kW 1015 | 0.3 | 045|085 | 1.3 | 1.8 | 2.9 | 4.4
(HP)](0.2) | (0.4) | (0.6) | (1.1) | (1.7) | (2.4) | (3.9) | (5.9)

N-m 098|196 |284 539 834|115 186 | 28.4
(Ib-in)| (8.7) | (17) | (25) | (48) | (74) |(102) | (165) | (252)

N-m [1.08]216 | 294|588 |883|11.8| 226 |37.3
(b -in)| (10) | (19) | (26) | (52) | (78) |(104) | (200) | (330)

Rated Output *

Rated Torque *

Continuous Max Torque *

N-m 291583892152 24.7| 34.0 | 54.1 | 76.2

Instantaneous Peak Torque ™ (Ib-in)| (26) | (52) | (79) | (135) | (219) | (301) | (479) | (675)

Rated Current* ; A|30 |30 38|62 97] 15 20 30
Rated Speed™* r/min 1500
Instantaneous Max Speed* r/min 2500

N-m/A | 0.36 | 0.72 | 0.80 | 0.92 | 0.92 | 0.82 | 0.98 | 1.02

Torque Constant (b -in/A)| (3.2) [ (6.3) | (7.1) | (8.2) | (8.2) | (7.3) | (8.7) | (9.0)

kg-m*x107"| 1.3 | 2.06 | 18.5 | 24.3 | 36.7 | 58 110 | 143

Moment of Inertia Ju (= GD™/4) (1 "in s x 10| (1.2) | (1.8) |(12.0)| 21.5) | 32.5)|(51.2) (97.2)(126.7)

Power ‘Rate* kW/s | 7.4 | 18.3 | 6.0 121189 | 22.7 | 31.5 | 57.0
Inertia Time Constant ms| 39 | 25 |109/| 6.0 | 44 | 59 | 52 | 3.7
Inductive Time Constant ms | 34 | 43 | 32 | 52 | 61 |104]1301 15.2
Speed/Position Detector Absolute encoder (8192 P/R)

* Values when SERVOMOTOR is combined with MOTIONPACK and the armature winding
temperature is 20°C.
Shown are normal (TYP) values above.
t The blank [_] of motor type depends on class of detectors (P/R).
Absolute : S (8192 P/R) ‘
Optical encoder is used as a detector.
Note :
The power supply units for brake :
* Input 100 VAC, Output 90 VDC : Type OPR 109 F
* Input 200 VAC, Output 90 VDC : Type OPR 109 A



3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS (Cont'd)

(b) Torque-Speed Characteristics
- TYPE USAFED-02C
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(3) G Series AC SERVOMOTORS

(a) Ratings
Time Rating: Continuous
Insulation: Class F
Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10 MQ or more
Enclosure: Totally-enclosed, self-cooled

(Equivalent to IP-55 exclusive shaft opening)

Ambient Temperature: 0to+40C
Ambient Humidity: 20% to 80% (non-condensing)
Vibration: 15 x m or below
Finish in Munsell Notation: N1.5
Excitation: Permanent magnet
Mounting: Flange-mounted
Drive Method: Direct drive

Table 3.10 Ratings and Specifications of G Series AC SERVOMOTORS

Motor Type USAGED- T

Itém 02AS1/03AS1/05AS1/09AS1/13AS2/20AS230AS2{44AS2

kW [ 0.15| 0.3 {045 |08 | 1.3 | 1.8 | 2.9 | 4.4

Rated Output * (HP)[(0.2) | (0.4) | (0.6) | (1.1) | (1.7) | (2.4) | (3.9) | (5.9)

N-m | 098|196 284|539 |834]| 115 18.6 | 28.4

Rated Torque™ - (Ib-in)| (8.7) | (17) | (25) | (48) | (74) | (102) | (165) | (252)

N-m 108|216 |294|588 | 883 |11.8| 226 | 37.3

Continuous Max Torque * (Ib-in)| (10) | (19) | (26) | (52) | (78) | (104) | (200) | (330)

N-m | 291|583 892|133 233 | 28.0 | 45.1 | 66.2

Instantaneous Peak Torque ™ (Ib-in)| (26) | (52) | (79) | (118) | (207) | (248) | (339) | (587)

Rated Current* A 3.0 3.0 3.8 7.6 11.7 19 26 33
Rated Speed* : r/min © 1500 ¢
Instantaneous Max Speed * r/min ' 3000

N-m/A | 0.36 | 0.72 | 0.80 | 0.8 | 0.83 | 0.67 | 0.80 | 0.95

-Torque Constant (Ib-in/A)| (3.2) | (6.3) | (1.1) | (7.1) | (7.4) | (5.9) | (7.1) | (8.4) -

kg+m*x 107" 1.3 | 2.06 | 13.5 | 24.3 | 36.7 | 58 110 | 143

Moment of Inertia Ju (= GD™/4) b 0 s x 1079 (1.2) | (1.8) [(12.0](21.5)|(32.5) | (51.2) (97.2)|126.7)

Power Rate * kW/s | 7.4 | 183 | 6.0 12 18.9 | 22.7 | 36.5 | 57.0
Inertia Time Constant ms | 45 | 25 |109 ] 6.1 | 4.3 | 58 | 5.2 | 3.4
Inductive Time Constant ms | 34| 43| 32|52 67 ]106]13.2|15.9
Speed/Position Detector Absolute encoder (8192 P/R)

* Values when SERVOMOTOR is combined with MOTIONPACK and the armature winding
temperature is 20°C.
- Shown are normal (TYP) values above.
t The blank _} of motor type depends on class of detectors (P/R).
Absolute : S (8192 P/R)
Optical encoder is used as a detector.
Note :
The power supply units for brake :
* Input 100 VAC, Output 90 VDC : Type OPR 109 F
* Input 200 VAC, Output 90 VDC : Type OPR 109 A
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3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS (Cont'd) -

(b) Torque-Speed Characteristics
- TYPE USAGED-02A
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(4) S Series AC SERVOMOTORS

(a) Ratings
Time Rating: Continuous
Insulation: Class B (Types USASEM-02AS2, -03AS2, -05AS82)
Class F (Types USASEM-08AS1, -15AS1, -30AS1)
Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10 M Q or more
Enclosure: Totally-enclosed, self-cooled
Ambient Temperature: 0 to+40°C
Ambient Humidity: 20% to 80% (non-condensing)
Vibration: 15 morbelow
Finish in Munsell Notation: N1.5
Excitation: Permanent magnet
Mounting: Flange-mounted
Drive Method: Direct drive

Table 3.11 Ratings and Specifications of S Series AC SERVOMOTORS

Motor Type USASEM-

ltern 02AS2 | 03AS2 | 05AS2 | 08AS1 | 15AS1 | 30AS1

kW | 0.15 0.31 0.46 0.77 1.54 3.08

Rated Output* (HP)[ (0.2) | (0.9) | (0.6) | (1.0) | (2.1) | (41)

Nem 0.49 0.98 1.47 2.45 -4.90 9.80

Rated Torque” (Ib-in)| (4.3) | (8.7) | (13) | (22) | (43) | (87)

N-m 0.57 1.18 1.67 3.33 6.17 12.2

Continuous Max Torque ™ (b -im)| (5.0) (10) (15) (30) (55) (108)

N-m 1.47 2.94 4.02 7.35 13.7 29.0

Instantaneous Peak Torque ™ (b-im| (13) | (28) | (36) 65) | (122) | (257)

‘Rated Current ™ : Al 21 3.0 4.2 5.3 10.4 19.9
Rated Speed ™ r/min | - , 3000
Instantaneous Max Speed * © r/min : ' 4000

N-m/A| 025 | 035 | 037 | 051 | 0.50 | 052

‘Torque Constant (Ib-in/A)| (2.19) | (3.10) | (3.25) | (4.49) | (4.43) | (4.64)

kg-m2x107*| 0.13 0.51 0.75 2.85 3.3 5.74 -

Moment of Inertia Ju (= GD™/4) 75 s 10| (011) (0.45) | (0.67) | (2.53) | (2.88) | (5.09)

Power Rate™* : kW/s | 18.5 18.9 28.9 21 74 167
Inertia Time Constant ' ms | 1.8 2.2 1.8 1.9 0.7 0.4
Inductive Time Constant ms 1.5 2.7 3.1 6.2 13 26
Speed/Position Detector ' Class B Class F

* Values when SERVOMOTOR is combined with MOTIONPACK and the armature winding
temperature is 100°C.
Shown are normal (TYP) values above.

Note :

The power supply units for brake : .

* Input 100 VAC, Output 90 VDC : Type OPR 109 F (DP8401002-2)

* Input 200 VAC, Output 90 VDC : Type OPR 109 A (DP8401002-1)
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3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS (Cont'd)

'.(b) Torque-Speed Characteristics
+ TYPE USASEM-02A
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(5) D Series AC SERVOMOTORS
(a) Ratings
Time Rating: Continuous
Insulation: Class F
Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10 MQ or more
Enclosure: Totally-enclosed, self-cooled
Ambient Temperature: O0to +40C
Ambient Humidity: 20% to 80% (non- condensmg)
Vibration: 15 # m or below :
Finish in Munsell Notation: N1.5
Excitation: Permanent magnet
Mounting: Flange-mounted
Drive Method: Direct drive (holding brake provided.)

Table 3.12 vRatings and Specifications of D Series AC SERVOMOTORS

Motor Type USADED- | g5es3 | 10gss | 15ES3 | 22ES3 | 37ES3

Item
» * kW 0.5 1.0 1.5 2.2 3.7
Rated Output (HP)| (061 | (1.3) | (20) | (29) | (5.0
« N-m 2.35 4.80 7.16 10.5 17.7
Rated Torque (b-in)| (21 (43) (63) (93) (156)
. % N-m 3.43 6.37 8.82 | 13.7 21.6
Continuous Max Torrque (b -in)]  (30) (56) (78) (122) (191)
* N-m 8.24 16.9 25.1 36.8 61.8
Instantaneous Peak Torque (Ib - in) (73) (149) (222) (326) (547)
Rated Current * A 3.5 7.9 12.6 16.6 23.3
Rated Speed * r/min 2000
Instantaneous Max Speed * r/min 2500
N-m/A 0.83 0.69 0.64 .| 0.71 0.82

Torque Constant (Ib-in/A)| (7.38) | (6.07) | (5.64) | (6.25) | (7.29)

kg-m*x 107'| 21,15t 39, 241 62, 59T 83, 8ot 148, 1451

Moment of Inertia Jm(= GD*/4) (1 i o x 1079|182, 11.31) (286, 215 (54.7, 52.11) (738, 70.11) | (131, 128T)

o 2.7 7.3 8.2 13 21
Power Rate kW/s | 4 gt 9.7t 8.6t 141 90t
N 18 7.8 7.1 6.2 4.3
Inertia Time Constant ms 1t 5.0t 6.8t 6.0 49t
Inductive Time Constant ms 4.4 6.9 9.4 11 15
Speed/Position Detector Absolute encoder (8192 P/R) '
. Power Supply vDC 90
Holding - :
Brake Static Function N-.m 8.82 21.56
Torque (lb-in) (78) (191)

kg 17, 16t 19, 187 30,217 | 32, 99t 39, 36T

Approx Mass (1b)|(37.5, 36.31) |(41.9, 39.71) |(66.2, 59.5%) | (0.6, 641) |(86.0, 79.41)

* Values when SERVOMOTOR is combined with MOTIONPACK and the armature winding
temperature is 20°C.
Shown are normal (TYP) values above.

t Values show those of D series without holding brake.

Brake power supply specifications : 2 types
* Input : 100 VAC Output : 90 VDC : OPR 109 F Type
* Input : 200 VAC Output : 90 VDC : OPR 109 A Type
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‘3.2 RATINGS AND SPECIFICATIONS OF SERVOMOTORS (Cont'd)

(b) Torque-Speed Characteristics
- TYPE USADED-05A
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3.3 PROGRAMMER

Table 3.13 Programmer Specifications

Item

Specifications-

Type

CMPR-PFD30

Indicator

Liquid crystal module with EL back-light
16 characters X 4 lines and display LEDs

EL Service Lifetime

Luminance is deteriorated a little after approx 2000 hours.

Switch

Operation key switch X 40

. Auxiliary Memory Unit

No-contact method memory card (built-in reader/wrlter)

Printer Port

Built-in RS-232 interface (D-SUB 9-pin)

Power Supply

Supphed from FD controller through cable

Environment

Operation ambient temperature : 0 to 50°C natural air cooling

Storage ambient temperature : —20 to +60°C

Ambient humidity : 30 to 95% RH (non- -condensing)

Vibration resistance : In accordance with JIS C 0911 (up to 1G)

Shock resistance : In accordance with JIS C 0912 (up to 10G)

Atmosphere : Free from inflammables, corrosive gases, dust,
metallic dust, high temperature or high humidity.

External Dimensions (in mm)

85 (W) X 190 (H) x 37 (D)

Approx Mass

Approx 450 g (1 1b)




3.4 1/0 SIGNAL DC POWER SUPPLY

Recommended power supply is as follows.
(1) Type: EWS50-24
(2) Manufacturer: NEMIC - LAMBDA Co., Ltd.

(3) Specifications

Table 3.14 Specifications of 1/0 Signal DC Power Supply

EWS

Drooping automatic reset type (at factory test).
*x* Cut-off manual reset type (at factory test).

-2 -

. Type| EWS EWS EWS EWS EWS EWS | EWS
Items . 50-5 | 50-6 50-9 50-12 | 50-15 | 50-18 | 50-24 | 50-28
1. Rated DC Output Voltage 5V |4 6V 9V 12V 15V | 18V 24V 28V
2. Max DC Output Current 100A | 84A |56A | 44A | 36A [ 32A |24A | 20A
3. Max Output Power Supply 50.0 W | 50.4 W |50.4 W [52.8 W | 54.0W |57.6 W |57.6 W |56.0W
4. Efficiency (TYP)* 75% 5% 75% 76% 7% 78% | 78% | 80%.

5. Input Current (TYP) 100 VAC -+ 1.2 A/7200 VAC --- 0.6 A (At full load)
6. Input Surge Current (TYP) gc;‘\;ﬁg nc?r?: it/)zoo VAC--13.5 A (With in?ut surge current
7. (()_;J;p:)t Voltage Regulat:ion iio%
> x:cﬁulaiiig;‘eNZiZ:)age 120 mV (120 mV 150 mV {150 mV {150 mV|150 Vm‘V 200 mV' 200 mV
9. Max Input Regulation f 0mV |24mV |36 mV |48 mV |60 mV |72 mV |9 mV [112 mV
10. Max Load Regulationl 140 mV |50 mV {76 mV {100 mV [120 mV {140 mV |150 mV {160 mV
11. Overload Current Prevention?]10.5 A t0/8.8 A t0[5.9 A to|4.6 A to|3.8 A to[3.4 A to[2.5 A t0|2.1 A to
12. Overvoltage Prevention** 5,75{9 6.9 to | 10.4 to 13.8'to | 17.3 to | 20.7 to | 27.6 to° 32.2 0
' ‘ T 6.75V | 8.1V |12.2 V162V {203V | 243V [324V 378V
13. Mass 450 g (11b) '
14, UL Standard Qualified part
15. CSA Standard Qualified| o ormity | Qualified part |oomior™|Qualified Conforn-
: part - - ) g » Pty part ity
16. VDE Standard T4V qualified part
* At 100 VAC Max. output power supply
t At Max. output power supply
I At no-load = full load



3.5 SPINDLE DRIVE
For spindle drive, VS-616G3 inverter made by YASKAWA is recommended.

Table 3.15 'VS-616G3 Specifications

| 200 V Class [ 400 V Class
Inverter Model CIMA-G3 A} -
. o4 20p7 psgzpdspTspsrpslaon[aots] uia lvzzhop faop el dhap hsesiaresluontons] auts [azzfuosofiownsehLss
2
Max Applicable Motor Output Hp (kW)* g:i) 0.175) 1?5) 2?2) 3?7; ;:g) N (ﬁ) (fg) :ffa)(;g) 3:3;7(0.‘75) 1?5) 2 3?7) ;'.gj iy (:?) (fg) 125)(;% (;g) (gg) (3%)
Inverter Capacity KVA [1.4]2.12.7|4.1|6.9]10.313.7[20.627.4) 34 |41 [1.4]2.2(3.4|4.1]6.9]10.3}13.720.6127.4] 34 | 41|54 ]68] 82
Rated Qutput Current A 13.2/4.8(6.4{9.6|16 (24324864 80 |{96]1.6{2.6/4.0(4.8) 8 |12|16|24/32| 40 [48(64{80| 96
g:;‘:‘;'c Max Continuous Output Current T A [3.65.4|7.2[10.6[18] 27|36 |54 | 72| 90 1081 8[2.9]e.5]5.4] o [13.5]18]27]36 | 45 |54] 72|00 108
IR Max Output Voltage (Proporiionsl to input votage) | (Peopertional 1ot soioge)
Rated Output Frequency 50, 60, 72, 90, 120, 180 Hz (up to 400 Hz available)
3-Phase
. Ef;:ﬂel::ym Voltage and a0y e S50/ 400/415/440/460 V., 50/60 Ha
Supply| Allowable Voltage Fluctuation +10%
Flucteation ! =%
Control Method Since wave PWM
Frequency Control Range - 0.1 to 400 Hz
Frequency Accuracy Digital command : 0.01% (fllg :gtlgé%) Analog command : -0.1% ( 2757 __,_i: 1lg°:;F)
Frequency Resolution Digital operator reference : 0.1 Hz Analog reference : 0.06 Hz/60 Hz
Control Output Frequency Resolution 0.01 Hz (1/30000)
Chgrgc- Overload Capacity 150% rated output current for one minute
oS | requency Setting Signal 0to? +10 VDC (20kQ), 4 to 20 mA (250Q) 0 to £10 V (Optional)
Accel/Decel Time 0.1 to 6000 sec (Accel/Decel time setting independentlyj
Conversion Efficiency Approx 95%
Braking Torque Approx 20%
No. of V-f Patterns 4: For general purpose 4 : For high starting torque : 1 : For adjustable pattern
(Total of 16) 4: For fans and pumps 3 : For machine tools.
Motor Overload Protection Electronic thermal overload relay
Instantaneous Overcurrent . Motor coasts to a stop at approx 200% rated current.
Blown Fuse Protection Motor coasts to a stop by blown-fuse.
Overioad Motor coasts to a stop after 1 minute at 150% rated output current.
Overvoltage Motor coasts to a stop if converter Motor coasts to a stop 1f converter output voltage
output voltage exceeds 400 V. exceeds 800 V (700 V). 1
fre™ e S e en oo |t ot o gt conerte vt oags
unc- below.
tions . Immediately stop by 15 ms and above longer power loss. (Continuous system operation
Momentary Power Loss during power loss less than 2 sec is equipped as standard ) #
Setting mode before shipment.
Fin Overheat Thermostat
Stall Prevention Stall prevention at acceleration/deceleration and constant speed operation
Ground Fault Provided by electronic circuit-
Power Charge Indication Charge lamp stays ON until bus voltage drops below 50 V.
Location Indoor (protected from corrosive gases and dust)
Environ-| Ambient Temperature +14 to 140°F (~10 to +40°C) (not frozen)
g::;i' Storage Temperature' —4 to 140" F (-20 to +60°C)
tions Humidity 90% RH (non-condensing)
Vibration 1 G less than 20 Hz, up to 0.2 G at 20 to 50 Hz

* Qur standard 4-pole moéor is used for max applicable motor output.
t Allowable values for the applications not requiring overload.
1800 V for input voltage (Cn-01) more than 400 V and 700 V for less than 400 V.

# For Models of 2.2 kVA or less, continuous system operation durmg power loss less than 1 sec.
Two seconds ride-thru available as option.

' Temperature during transportation (for short period)
* Both low noise type model-4L45 and low carrier frequency, compact type model-4045 are available.
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3.6 MANUAL PULSE GENERATOR

Table 3.16 Manual Pulse Generator Specifications

Item

Specifications

Model

PREH-2E5T/100M1

Power Supbly

45t013.2 VDC, 50 mA

Output Waveform and Type

Rectangular voltage output, open collector

Output Level

1: power voltage 1 V or greater, 0: 0.5 V or below"

Tr Collector Current

20 mA

Output impedance 2kQ
Pulse Duty 50 = 10%.

- Qutput Phase Difference 25 = 10%
Respbnse Frequency 0to 10 kHz
Allowable Maximum Speed 500 r/min

Starting Torque

150 to 600 g - cm

Operating Ambient Temperature

0°C to +60°C

Storage Ambient Temperature

—-30°C to +70°C

Ambient Humidity

30% to 85% RH (non-condensing)

Withstand Vibration

2G 50 Hz

Withstand Shock

30G/11 ms

Atmosphere

Must be free from inflammable or corrosive gases.’

Outside Dimensions

77 mm (dia;) X 177 inm (D)

‘Approx Mass

[540 g (1.191b)

3.7 MEMORY CARD

Table 3:17 Memory Card Specifications

ltems

Specifications

Type

R-128KB-Y

Memory Capacity

128 k byte, CMOS memory

Backup Battery

Lithium béttery ;
Service lifetime : 5 years from date of manufacture

Data Transmission Speed 500 kbps
Operation Ambient Temperature | 0to 30°C
- Storage Ambient 'Temperature'_ - | =10 to +65°C .

. Ambient H umidity

7 Condensation allowed

A Vibration Resisitance

Drop test upon concrete from 1 m high in direction
X, Y or Z for three times each

"Bending Test

Load 10 kg for 10 seconds

Waterproof,‘ Oilproof.

Immersed ifi water or cutting oil for 24 hours (25°C)

Outside Dimension‘s

85.6 (W) X 54 (H) X 3.8 (D) mm

Approx Mass

20 g (0.71 oz)




4. CONTROLLER OPERATION

4.1 CIRCUIT CONFIGURATION

200 TO 230V 18%

- (50/60 Hz)
! l ! . 1™ Y3 _ Y4 .
r——- 1THM }
09y | g r e |
] i 1 \='r¢ 2 ) 1T™M
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i )
Expansion board (not provided for ﬁl - I" ! -|MEC,);:\|{4T,$ IFL
Model 0) - aLarm |17 Lol -vre
(BUILT-IN DISPLAY /5 -TMON
SEQUENCER BLOCK) EégOM 7. SEGMenT
« LADDER ANALYSIS LADDER ) :t;;s"v.:Q LED|: P p
« KEEP-MEMORY BAM FOR ! ' SCN .
- ADDER .
’ BATTERY o rmansussion SERIAL PORT D
. BACKUP) 6CN
7oy SERIAL PORT @
P e INPUT
[ReSp—. )
INPUT 10CN = 170 c=> 1 BLOCK) P OUTPUT
EXPAND ﬁ"" - PROGRAM  ° ] f:;f 20N
OUTPUT 11CN h___E:_j oS = . v
: PROCESS NI '7"3?70'-5 PG
r . o L
RSW O—- sLave SroRmGL w SPINDLE PG
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RDY STATUS PROCESS - 9CN
ERRQRO._ DISPLAY * TRANSMISSION === .
.m?'::e ss : { ;f ANALOG OUTPUT
T ] CIRCUIT [ —— ] FOR SPINDLE O
CONTROL ro-=-= H 8CN
M-NET 5 RX | - BRAKE ¥ f::ﬁ
4TM - TX |ISOLATION CONTROL [
1 < ' 1
(INTERFACE BLOCK
BETWEEN MODULES)
* TRANSMISSION [ H
' PROCESS
- RST |- CALENDAR ’
RESET| FUNCTION .
1)
| — i i | |

Fig. 4.1 Circuit Configuration
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4.2 OPERATION MODE

.No.~ ' [tem : - Description )
There are four modes : @ EDIT, @ HANDL operatmn ®JoG
| Types of Operation | operation and @ automatic operation.

Modes Single-block operation mode can be specified for automanc operation
mode. The mode priority is provided in the above order.

Conditions : , :
EDIT signal = OFF, JOG signal = ON, HANDL signal = OFF

! Start/stop : .
Starts moving in FWD direction when +JS signal is ON.

- Stops when +JS signalis OFF. .
Starts moving in REV direction when —JS signal is ON.

JOG speed :
N Prl = JOG low speed
2 | JOG Operation .Pr2 = JOG high speed

JOG low speed selected at JSPD signal is OFF.

" JOG high speed selected at JSPD 51gna1 is ON.
Torque limit :

Torque limit spe01f1ed by Pr4 is effectne only at’ J oG low speed .

_ operation. .

Relation with other operation modes :

When JOG signal is turned ON during AUTO operatlon the motion

under execution is interrupted and decelration is performed to stop.

Conditions :
EDIT signal = OFF HANDL signal = ON
Start/stop :
Moves in F WD direction by FWD direction pulse input from handle
PG.
" Moves in REV direction by REV direction’ pulse mput
Speed
‘Moving amount = number of pulse inputs at JSPD signal = OFF
‘Moving amount ——number of pulse inputs X 100 at JSPD signal =
.ON .
| Max. speed limit :
" Setin Pr3. Input pulse process above setting of Pr3 varies depending
) on Pr5 setting. (Refer to the description of Pr3 )
3 |HANDL ,Opera[tion Reference switching
’ Speed/posmon reference modes can be sw1tched by Pr5 setting.

Pr5 =07
| Position reference mode is entered and moves as many as number
of input pulses. Therefore, the machine keeps moving a distance
equivalent to number of remaining pulses even after HANDL PG
stop.

Pr5=1:
Speed reference mode is entered and moves according to input,
. pulse speed. Therefore, moving distance differs from HANDL PG
rotation amount since the machine stops when HANDL PG
stop.
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Description

No. Item -
Conditions :
" EDIT signal = OFF, JOG signal = OFF, HANDL signal = OFF

and AUTO signal = ON
Program selection : specified by PGSL 1 to 4.

Start :
Execution starts from program block selected by turning PGST
signal OFF to ON.
Programs (except for feed-hold) are executed in order until M30 is
executed.

Stop :
M30 is executed. Or the machine is stopped by turning PGST signal
ON to OFF and performing feed-hold.

Program functions :
"‘Refer to SECTION 6.

Program blocks :
1000 blocks (0 to 999)

Start block designation :
Blocks 000 to 015 are specified by combination of PGSL1 to 4.
A function to jump to the heading block of execution programs is
set to blocks 000 to 015.
Relation between combination of PGSL 1 to 4 and heading block is
shown in the following table.

Program switching :
® PGSL (program select) signal is switched after M30 execution.
® Switching on the way of program is performed by switching

. PGSL signal after feed-hold.
Automatic
4 | Operation {Relation between combination of PGSL1 to 4 and

(AUTO Mode)

heading block)

PGSLL | PGSL2 | PGSL3 | PGSL4 | Heading
Block
0 0 0 0 000
1 0 0 0 001
0 1 0 0 002
1 1 0 0 003
0 0 1 0 004
1 0 1 0 005
0 1 1 0 006
1 1 1 0 007
0 0 0 1 008
1 0 0 1 009
0 1 0 1 010
1 1 0 1 011
0 0 1 1 012
1 0 1 1 013
0 1 1 1 014
1 1 1 1 015

Feed-hold :
To interrupt program operation temporarily.
When PGST (program start) signal is turned ON to OFF,
decelerates to a stop even during block execution.
Turning PGST signal ON again continues program operation.




4.2 OPERATION MODE (Cont'd)

No: | - ltem Description

Conditions - ]
. SBLK (single-block) signal is turned ON in the automatic operation
mode ([EDIT] = OFF [JOG] = OFF, [HANDL] = OFF, [AUTO]
. = ON). : '
Start : ' :
One block is executed from the selected program block at the
rising edge of the PGST signal.

Head block is executed at the rising edge of the PGST signal after
M30 execution.

Stop :

Stop at completion of
Single-block
| Operation

SBLK —J

basT [ N
A
1

\
1
]

] _
PROGRAM | | |_1 [7 L
EXECUTION — , gLock n+1BLOCK HEAD BLOCK
EXECUTION EXECUTION  EXECUTION
= M30
EXECUTION

Conditions :
'EDIT signal = ON
Relation with other modes :

The EDIT mode has highest pr1or1ty to any other operation modes.
Servo clamp:

Effective in the EDIT mode.

Controller ready signal (MRDY) is OFF.

6 |Editing Function :

Programs or parameter can be set by programmer.

The following describes parameter change in-accordance with
parameter classification :

Classification U = Can be changed at any time.
S = Can be changed at motor stop.
P = Can be changed at motor stop but becomes

effective after control power is cycled (only in the
EDIT mode).
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4.3 COORDINATE SYSTEM AND COMPENSATION

No. Item Description

Total 10 (Toto Ts)

Coordinate To:
Defined by encoder output.

Coordinates Tito Ts :
Set by the procedures described below with the reference of
coordinate system T, '

1 | Coordinate System

Effective setting method differs partially on each coordinate.

O: Effective X : Ineffective

Method G52 Preset by |* INC Signal|Compensation by| ABS-PG
Programmer Input External Data Setup
To X X X X O
T | © O X X X
) ] T O @) X X e
2 lS,/Ic;z;c(?dnate Setting T o o X » ”
T O O X X X
Ts O O X S X X
Te O O X X X,
T+ O O X X X
Ts O e O O X
Ts O O O O* X

% Effective for Model_ 1 and 2.

Interrelation between coordinates Toand Tito Ts, is defined by shift
register (S») and offset register (On) corresponding to coordinate

Nos.
Coordinate |Reference System . . .
System Current Value Shift Register | Offset Register
I lati To Ao
nterrelation T A, S,
3 | between T A » S,
Coordinates * z 2
Ts As Ss
Ts Ay Sa
Ts As Ss
Te As Ss
Ts Ax S
Ts As Ss Os
Te As Se Os ]
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4.3 COORDINATE SYSTEM AND COMPENSATION (Cont'd)

No..

Item

Description

Coordinate Shift
(Tool Length
Compensation)

When coordinate value in coordinate Tn is to and shifting register
value corresponding to coordinate Tn is Sa, the coodinate value tn for
T . coordinate is expressed by the following equation :

In = '(’.o + Sn - N

(EXAMPLE)> The following shows the relation between coorainate
To and T: when shifting register value (S:) in Ti coordinate system is
100 : S

Unit (mm)

150
\\ To

A — - T:
100 250
250

Coordinate value t: in coordinate Ti at 150 mm in coordinate To is as
shown below : ’ o ,
t1=to+ S
=150 mm (To) + 100 mm
=-250.mm

When a positive value is set to Sn, the home position of coordinate Tn
is shifted for the value in the negative direction. Thus, coordinate
setting by shifting makes tool length compensation easier to perform.
That is, by setting tool length to shifting register Sn, coordinate
system with coordinate home position moved back by the value.

Coordinate Shift of
Ts, Te Coordinate
Systems R
(Tool Wear)

Ts or Ts coordinate system is provided with offset registers (Oé , o)

|in addition to shifting registers (Ss, Ss).

When coodinate value in Tscoordinate system is tsand corresponding
shifting register and offset register are Ssand-Os, respectively, the -
coordinate value is as shown below :

= to+.Ss+ Os

' (EXAMPLE> When the value of Ts coordinate system shifting
| register Ss is 100-mm and that of offset register Os is —2 mm, the

relation between coordinate systems To and Ts is as shown below :
-100-98 -97 0o - 30 Ur.nt(mm)

\\ To

Sg =100

Og'= -Zi\

N . _
— 98 128 TB(BEFQRE,

Pr20

0s=(-2) + (-1)] &

=-3 P ; " Ts (AFTER-INC8 IS

—£ 757 INPUT ONCE)
PARAMETER 20 = 1mm

| Coordinate.value ts in Ts coordinate system at 30 mm in To coordinate

system is expressed by the following equations :
ts= to+ Ss+ Os

=30 +100 + (~-2)

=128 mm ,
Coordinate setting by offset amount can be used for tool wear
compensation. That is, by setting tool wear amount to offset
register, the coordinate home position is shifted by the value.’
Concerning shifting direction, when offset register is negative, the

| coordinate home position is shifted in the positive direction.




No.

ltem

Description

Coordinate Shift
by +INC/-INC

Signals
(r‘[.‘8 )

Ts)

Ts coordinate system can add (or subtract) a value set in parameter
20 by +INC (or ~INC) ON/OFF to offset register.

The coodinate value is expressed by (or from) an offset register.
Therefore, by setting wear compensated value per one time to
parameter 20 and turning ON/OFF -INC signal, automatic
compensation can be performed.

The same can be applied to Ts coordinate system.

INCB8/9 signals specify whether Tsor Tscoordinate is compensated for
by +INC and —INC signals.

INC8/9 = OFF : Tscoordinate system specified

INC8/9 = ON : Tscoordinate system specified

Coordinate | Coordinate| + Com- | — Com- |Correction for| Max
System |Designation| pensation | pensation| One Time |Correction

INC8/9 =| +INC = | -INC =

' INC8/9 =|{ Same as | Same as ’
T ON | above above P-22 P.23

(EXAMPLE?> When shifting amount (Ss) from Toof coordinate No.
Tsis 100.000 and offset amount (Os) is —0.20, G01X200.000 makes
positioning at a point of As= 200.000 (Ao = 100.020) as shown below :

200 Ts COORDINATE SYSTEM,
& : DISPLAY (As)
T To COORDINATE SYSTEM,
100.000 1100.020|200.000 DIOSPLAY (Ao)
= 100.000
0.020
_me =
100.000
—0.020




4.3 COORDINATE SYSTEM AND COMPENSATION (Cont’'d)

No. ltem Description

Execution conditions :
Not when moving in automatic operation mode
Operation :

" After offset register addition is completed by + (or ~) incremental
reference, if offset value £ maximum value is reached (or
exceeded), offset value = Max. reach siganl (OFM) is output
if not * incremental completion (INCD) signal is output.

‘ 50ms
+INC 1
OR —INC : : :
INCD '
OR OFM

Offset value clear :
When both + and ~ incremental references are turned on
simultaneously, offset register 8 is cleared to output offset value 0
(OFR) signal is output.

(D When —INC is ON before completlon (INCD or OFM) signal is

Coordinate Shifting output by +INC :

7 | Operation by +INC/
—INC

+|NC| |
- zINC \\
-OFR .

/MOTIONPACK
(sequencer )

@ When ~INC is ON after completion signal is output by +INC':

™~

INCD

—'uc____r\——g_

OFR I 1.

MOTIONPACK
(SEQUENCER )

T\ to Tscoordinate systems can be used by presetting by programmer.
Both shifting value (S») and offset value (On)can be preset by
programmer. (However, only Ts and Tscoordinate systems have Ox. )
‘These preset values are renewed by coordinate setting performed
during run or coordinate shifting by INC signals. |

Coordinate Setting
8
by Programmer
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4.4 ZONE SIGNAL OUTPUT

No. Item Description
No. of output signals : 4
cor . | Signal names :
Specifications of | "“poy “pgwa, PSW3, PSW4
1 | Zone Signal No. of )
Output No. of zones :
4 zones for each signal (total 16)
An zone can be set independently for each signal.
After the power supply is turned on and absolute value data
transmission is completed to establish the position data, the zone
2> | Operation signal output function becomes effective.
: peratio After that, when the current position (feedback) is in the set zone,
regardless of program execution, the corresponding zone signal
(PSW1 to PSW4) is turned ON. ,
Each zone signal (PSW1 to PSW4) can define four zones. Since an
zone is defined at both ends, eight parameters are necessary for one
zone signal.
The following shows the relation between zone signal zones and
parameters.
Zone Signal
3 | Zone Setting Signal 71 72 73 74
Name
PSW1 [P-111 | P-112| P-113 | P-114 | P-115 | P-116 | P-117 | P-118
PSW2 |P-121|P-122|P-123|P-124 | P-125| P-126 | P-127| P-128
PSW3 |P-131 |P-132 | P-133 | P-134 | P-135 | P-136 | P-137 | P-138
PSW4 |P-141 | P-142 | P-143 | Pr144 | P-145 | P-146 | P-147 P-148
The following shows the relation between areas,parameters and
"| output signals, taking an example of PSW1 :
4 Relation between z1 z2 z3 z4
Zone and Output off [oN OFFI ON | oFf |on| ofFr [ ON ] oFF
F PSW1 _‘_—I AR : : :
Prit Pri12 Pr113 Prita P’r1'1spr11e P17 Pritg
It is necessary to keep the relation of parameter values as :
Pr111<Pr112<P:r113<P-114<P-115<P-116<P-117<P-118
. When the above relation is reversed or some parameters are made
Value Comparison .
. equal, the zones are not defined.
5 |among Zone Setting

Parameter

Therefore, it is appropriate to set 0 to both parameters for zones that
are not used.
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4.4 ZONE SIGNAL OUTPUT (Cont'd)

No. | - "~ Item ‘ Description

« When the current position is in a zone that has been set by
parameters in advance, PSW signal is turned ON. (The current
position is feedback position.) ‘

-« Four PSW signals (PSW1 to PSW4) are provided.. Each PSW signal
can define four zones (Z1 to Z4) by using eight parameters.

» PSW signals become effective when the power supply is turned ON,
absolute position initial data transmission is completed and the
controller is in RDY .(ready) status. After that, regardless of

6 | Applications  program execution, they are output according to the current
position. (Ignore PSW signals before RDY since the signals are

uncertain.) : :

+ At absolute encoder home positioning, when P-73 = 1 (home
position setting-up command) is set, the PSW signal is turned OFF

~and becomes ineffective. It beocmes effective when home position

~ setting-up is completed and P73 = 0. V ' )

+ The zone signals can be used as limit switches to detect feeder unit
position.

The foliowing figure shows zone signal output lag time :

SPEED REFERENCE
SPEED Ve
/ _ < MOTOR
R |
—— TIME
DISTANCE| CURRENT PV
-~ {. POSITION - REFERENCE
serTinG [T e - POSITION
. ' ! v FEEDBACK
7 | Output Lag Time ZONE - i ; POSITION
PSW i
i : —— TIME

‘MOTOR: 4 TO 8 ms

. I LAG
iMOTOR, GTIME 1/
ITIME ¢ - -
1 .

pPSW ) 4 70 8ms | I

—— TIME




No.

ltem

Description

Precautions for
Zone Setting

When a zone is set at a positioning point, pay attention to the following
items. ;
Assume that the program starts from X = 0.000 as shown below and

positioning is to be performed at X = 10.000. And the zone is set from
10.000 to 10.500.

PROGRAM

Pr111=10.000

: Pr112=10.500
GO01x10.000F _I__
M30

In the above case, PSW output is as shown below.

After completion of positioning, the feedback position varies in width
of some pulses with the aimed position as the center.

Therefore, PSW output causes chattering.

' . Corrective Action :
* Extend zone setting. For the

SPEED| J . above example, the following
N is effective:
AN Pr111 =10.000
T .

!
SETTING [~ 77" 10500
zone L. -

=9.980
POSITION| _ /
\\/ § :
TIME —
PSW SIGNAL !
]

% ENLAR(_SED VIEW

POSITION ’
—nrir

PSW

d
'
'
’
v
1
1
]
i
'
'
[
!
]
v
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4.5 HOME POSITION COORDINATE SETTING-UP

No.

Item

Description

Necessity of Home
Position Setting-up

syvstem by combmlng YASKAWA absolute encoder.

Set up the absolute encoder and home position in the following cases :
@ Motor with absolute encoder is provided for machine.
® More than 2 days pass with encoder not connected to battery.
® Position data is abnormal. :

" @ Battery voltage becomes low.

Home Positioﬁ
Setting-up
Procedures

The following shows the procedures for home position setting-up.

Set up absolute encoder.

Set u‘p MOTIONPACK coordinate home position.

Absolute Encoder
| Setting-up '

(1)> Short the terminals ® and @‘of encoder. (See *.)
(2) Connect the battery before turning on power.

Fbsolute .encoder set-up. - J

i

Moves to reference position
(machine P reference) by manual operation. %t

i ) KEY POSITION
-

Short-circuit d {

R- and S-terminals more than 2 mi .
(Back-up d discharge in der)

Wire cébles normally to have battery
connected to encoder.

Turn ON MOTIONPACK power supplies. J

MOTIONPACK

alarm @ occurs?

YES

Eemmsﬂ i ' ]

l

Tum OFF MOTIONPACK
power and ON again.

NO

lAbsolute encoder set-up compieted. J

i

Keeping the present position move to
MOTIONPACK position counter set-up.

_40_

The \/IOTIONPACK FD series constructs an absolute value positioning



ltem .. Description

The following two types of home position setting up methods are
provided for the MOTIONPACK FD series :

(1) Full-automatic setting-up method

(2) Semi-automatic setting-up method

Coordinate Home
Position Setting-up
Method

There are two types of data which compose position data output from

the absolute encoder. '

* Serial data : . :
Indicate how many turns the motor shaft is rotated from the
reference position (defined by setting-up).

* Initial incremental pulse :

Pulses will be transmitted at the same pulse speed as when the
motor shaft rotates from the origin to the current position at about
2747 r/min.

The position data value can be obtained as shown below :

P=MXR+P _ ‘

P : Absolute value position data

M : Number of turns (serial data)

R : Number of output pulses per motor rotation (pulse/rev)

Absolute Value Po: Initial incremental pulse count

Position Data

MACHINE
HOME POSITION

To COORDINATE
¥, HOME POSITION OFFSET IS

SET AFTER SETTING-UP.

ROTATION ‘_444/ o

. [ANGLE DATA| :
ENCODER L4
amma—
R/ MIN o
DATA — - ol T

R/MIN DATA = 0 BY
ENCODER SETTING-UP.

Data transmission method : Asynchronous (ASYNC)

Baud rate : 9600 Baud

Start bit : 1 bit '

Stop bit : 1 bit

Parity : Even

| Character code : ASCII 7 bits

Data format : 8 characters (P) (+/-) (0to 9) X 5 digits (CR)

Serial Data
Specifications




4.5 HOME POSITION COORDINATE SETTING-UP (Cont'd)

No.

ltem

Description

Absolute Encoder
Output Data

Absolute encoder outputs absolute value position data to phase A
signal line in serial data when the power supply is turned ON.

Then the initial incremental pulses are output in two-phase pulses to
phases A and B. After that, 2-phase pulses with 90° phase difference
are output according to position change, as well as a conventional
incremental encoder.

)
X

"‘NORMAL INCREMENTAL
PULSE ___ :

STTTTTTTTTT OSERIA
" DATA : ‘
| — ~
ABSOLUTE MCINITIAL
VALUE DATA INCREMENTAL PULSE
ABSOLUTE VALUE DATA OUTPUT

Full-automatic
'Setting-up Method.

Full-automatic setting-up method (stopper method) .
(@ Set Pr73 = 1 and enter the home position setup mode. Then turn ON
ZRN, and the machine starts moving from the current position at
the Pr74 speed to the direction that is set in Pr70, until it reaches
‘the stopper (reference poirit)
Pushing torque : Pr75
Pushing time : . Pr76
® Perform positioning at a temporary home position (As= 0.000)
" assuming the stopper (reference point) position = Pr72.
® The home position coordinate offset is set automatically by moving
‘the machine toward the stopper (reference point) position from the
temporary home position again until it reaches there.
@ Perform positioning by moving the machine to the home position
(Ao= 0.000)-and stopping it there.

1/ o—
II '
//
o N
y REFERENCE
STARTING - HOME POSITION POINT
POSITION
\ —®
—0®
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No.

Item

Description

Semi-automatic
Setting-up Method

The machine is moved to the reference point by manual operation.
Then the home position offset value is automatically set by inputting
the ZRN signal at that point to set up the home position.

10

Setting-up at
Machine Transfer

When the factory test run is completed and the machine is transferred
to the end user’s location, the encoder cannot be backed up by battery
if the cables between the MOTIONPACK and motor are disconnected.
In this case, make sure to set up the encoder before the power supply
is first turned on after the transfer.

If the encoder super capacitor doesn’t charge full or discharge, the
battery may be consumed excessively or malfunction may occur.

N

ABS-PG Alarm
Reset

ABS-PG alarm cannot be reset by the ERS signal.

This is because ABS-PG alarm is caused by absolute value position
data and distinguished from the other alarms. To reset ABS-PG
alarm, set Pr78 = 1 and turn ON and OFF the power supply.

After resetting, Pr78 becomes 0 automatically.
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5. CONTROLLER PARAMETERS

5.1 PARAMETER LIST

Remarks :
U.: Can be changed anytime.
S : Can be changed when motor stops.
P : Can be changed when motor stops in EDIT mode.
Effective after turning OFF the power supply once and then ON again.
Pr No. Name Range Unit  |Remarks Re;e;ehce
1. ge
Pr0 (Reserved)
Pr1 | JOG Low Speed 0 to 99999 Speed unit P
Pr2 |JOG High Speed 0 to 99999 Speed unit P
Pr3 | HANDLE Feed Speed 0 to 99999 Speed unit P
Pra J(')G.Low Speed Feed Torque 0 to 400 % s
Limit :
HANDLE Reference Spéed/ ' 0 1
Prb g o . [0 : position, — S
Position Change
. 1: speed
Pr6 | Rapid Return Speed 0 to 99999 Speed unit P
o .. —99999999 to . .
Pr7 Dwell Position +99999999 Reference unit P
; v 0,1 . .
_ Pr8 |External OT Effective/lneffective (0 : ineffective,> — P
' ’ : : 1 : effective -
Pr9 (For future use) »
Pr10 | (Reserved)
R ‘ 0 to 2000
Pr11 | Brake Release Time Accuracy : ms P
N 2ms
Pri12 to Pr19 (For future use)
prao | Coordinate System 8 One-time 0 to 255 Reference unit | P
- Offset Value ~ .
Pr21 Ts Coordinate System 8 Maximum | 0 to 99999999 | Reference unit P
Offset Value
Pr2 Ts Coordinate System 9 One-time 0 to 255 Reference unit P
: : Offset Value : ;
prag | Lo Coordinate System 9 Maximum | 99999009 | Reference unit | P
- Offset Value : S
Pr24 | (Reserved) P
Pr25 | (Reserved) P
- Pr26 to Pr29 (For future use) ‘
Pr30 | Maximum Speed 0 to 99999 Speed unit P
Pr31 | Linear Accel/decél Time 0 to 60000 ms P
Pr32 |S-curve Accel/decel Time 0 to 10000 ms P
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Pr No. Name Range Unit Remarks Relf;egggce
Pr33 | S-curve Accel/decel 0 to 2000 ms P
Pr34 | Position Loop Gain 0 to 255 s7! U
Pr35 ]| Speed Loop Gain 0 to 600 Hz U
Pr36 |In-position Range 0 to 255 Pulse S
Pr37 | Allowable Following Error 0 to 999999 Pulse P
Pr38 | Motor Selection Code 0 to 99 — P
Pr39 | MRDY Output Mode Change 0,1 — P
Pr40 to Prd49 (Reserved)

Pr50 | Minimum Reference Unit 0to5 107" (mm) P
Pr51 | Ball Screw Pitch 1000 to 99999 um/r P
Prb2 | Gear Ratio 1 (Numerator) 1 to 999999 — P
Pr53 | Gear Ratio 2 (Denominator) 1 to 999999 - P
Pr5d gici:i;nal Point Position (Speed 0to5 zif;"r/z:fj unit p
Pr55 | Number of Encoder Pulses 2(11?3 ::uglizgsier) Pulse P
0,1
Pr56 | Rotation Direction Designation (0 : FWD,) — P
1: REV
Pr57 to Pr59 (For future use)
Pr60 ]| Minus Direction Soft Stroke Limit - ;gggggggg to Reference unit P
Pr61 | Plus Direction Soft Stroke Limit . ;gggggggg to R‘efexfence unit P
Pr62to Pr69 (For future use)
Pr70 ?421;1}112 C1r"os11:1on Coordinate Setting _ . P
Pr7t | To Coordinate Offset Value :gggggggg to Reference unit P
Pr72 | Reference Point Coordinate Value ;gggggggg to Reference unit S
Pr73 | Home Position Setup Command 0,1 -
Pr74 | Home Position Feed Speed 0 to 99999 Speed unit P
Pr75 | Pushing Torque 0 to 400 % S
Pr76 | Stopper Pushing Time 0 to 60000 ms S
Pr77 | Encoder Aliowable Moving Value 0to 99999990 | Reference unit P
Pr78 | ABS-PG Alarm Reset Command 0 1 — P




5.1 PARAMETER LIST (Cont’'d)

' s Reference
Pr No. Name Range Unit Remarks Page
Pr79 | (Reserved)
Pr80 to Pr89 -(For future use)
Pr90 | Spindle Maximum Speed 1 0t099999 | r/min P.
Pr91 | Spindle Reference Method Selection — — P » '
‘ 0,1
‘ Spindle PG Disconnection 0: not .
Pro2 Detection ( provided,) P, '
, : 1 : provided
Pr93 to Pr99 (Reserved)
% : 0.3,0.6,1.2,2.4 |
p : . - 9 ® k]
Pr100 Transm1ss1on Baud Rate 14.8 9.6, 19.2 kBaud | P
Pri01 | MF Output Delay Time | 0to 1000 ms P
Pr102 to Pr110 (For future use)
: .. —99999999 to .
- Pr111 | PSW1 1st Zone Lower Limit +99999999 | Reference unit -P
. . - ' L —99999999 to ‘ . :
Pri12 | PSW1 1st Zone Upper Limit +99999999 Reference unit .| P
: o ~99999999 to P
Pr113 | PSW1 2nd Zone Lower Lne’ut +99999999 Reference unit P
.. —99999999 to . .
Pr114 | PSW1 2nd Zone Upper lelfc : +99999999 Refere.nee unit P
: . ~ —99999999 to .
Pr115 | PSW1 3rd Zone Lower Limit +99999999 Reference unit P
o o e ' . ~99999999 to . .
_ J. . 3 ,
- Pr116 | PSW1 3rd Zone Upper Limit £99999999 Reference unit | P
: ' L —99999999 to L :
Pr117 PSW1 4th Zone Lower L1m1§ +99999999 Reference unit P
. S - . -99999999 to . ,
N - T .
: Pr118 | PSW1 4th Zone Upper le}t . +99999999 Reference unit P
Pr119 to Pr120 (For future use)- - L
B < o ~99999999 to . .
Pr121 | PSW2 1st ane Lowq lelt 499999999 Reference gmt P
: . . —99999999 to . ;
- v ; : A
P 1 22 ;PS“ 2.lst Zone Upper Limit | +99999999 Reference umt_ P
' o -99999999 to |’ - :
D i v .
Pr123 | PSW2 2nd Zone Lower 'L1m1t £99999999 | Reference unit ‘P.
an L ~ =99999999 to . -
. 2 .
PrrJ 24.1 PSW2 ?nd Zone Uppef leAlt © +99999999 Reference u.mt ‘P
: ' L ~ —99999999 to .
P v . : : > :
Pr125 | PSW2 3rd Zone Lower Limit +99999999 Reference unit P




Reference

Pr No. Name Range Unit Remarks Page
Pr126 { PSW2 3rd Zone Upper Limit :gggggggg to vR»eference unit P

| Pr127 | PSW2 4th Zone Lower Limit ;gggggggg to Reference unit P

Pr128 | PSW2 4th Zone Upper Limit ;gggggggg to Reference unit P
Pf129 to Pr130 (For future use)
Pr131 | PSW3 1st Zone Lower Limit :gggggggg to | Reference unit P
Pr132 | PSW3 1st Zone Upper Limit ;gggggggg to Reference unit P
Pr133 | PSW3 2nd Zone Lower Limit :gggggggg to Reference unit P
Pri34 | PSW3 2nd Zone Upper Limit :gggggggg to Reference unit P
Pr135 | PSW3 3rd Zone Lower Limit :gggggggg to Reference unit P
Pr136 | PSW3 3rd Zone Upper Limit roosaees | Reference unit | P
VPr137 PSW3 4th Zone Lower Limit :gggggggg to Reference unit P
Pr138 | PSW3 4th Zone Upper Limit ;gggggggg to Reference ﬁniF P
Pr139 to Pr140 (For future use)

4 P‘r141 PSW4 1st Zone Lower Limit :gggggggg to Reference unit P
Pr142 | PSW4 1st Zone Upper Limit :gggggggg to Reference unit P
Pr143 PSW4 2nd Zone Lower Limit :gggggggg to Reference unit P
Pr144 | PSW4 2nd Zone Upper Limit :gggggggg to Reference unit P
Pr145 | PSW4 3rd Zone Lower Limit’ ;gggggg:g to Reference unit P
Pr146 | PSW4 3rd Zone Upper Limit :gggggggg to Refereﬁce unit P
Pr147 | PSW4 4th Zone vLower Limit ;gggggggg to Reference unit P
Pr148 | PSW4 4th Zone Upper Limit ;gggggggg to Reference unit P
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5.2 DETAILS OF PARAMETERS

Changing Method
U : Can be changed anytime.
S : Can be changed when motor stops.
P : Can be changed in EDIT mode: Effectlve after turning OFF the power supply once and
then ON again. »

Plj No. ,

Name (Range/Unit)

Description

Pri

JOG Low Speed

(0 to 99999/speed unit)

Change

P

Parameter to define JOG speed.
JOG speed becomes this parameter value When
JSPD signal is OFF.

- Pr2

JOG High Speed
(0 to 99999/speed unit)

Parameter to define JOG speed..
JOG speed becomes this parameter value when
JSPD signal is ON. '

Pr3

HANDLE Feed Speed

(0 to 99999/speed unit)

Parameter to define the maximum speed at
HANDLE operation.
Pr5=0:
Pulses above Pr3 are accumulated and the
motor rotates even after handle operation is
stopped. '
Pr5=1:
Pulses above Pr3 are revoked.

Pré

JOG Low Speed Feed -
Torque Limit
(0 to 400/ % )

Parameter to set JOG low speed feed torque
limit. ‘
Set in % for the motor rated torque.’

Prb

HANDLE PG Reference
Speed/Position Change"

0:

Position reference is given and the motor -

- moves as many pulses as HANDLE . PG
generates. When the number of pulses is so
large that the motor cannot follow, the
motor keeps rotating even after HANDLE

PG is stopped.

Speed reference is given and the motor
moves as many pulses as HANDLE PG
generates.

When the number of pulses is so large that
the motor cannot follow, the pulses that
cannot be discharged are revoked. The
motor will not rotate after HANDLE PGis
stopped.

Pr6 -

Rapid Return Speed
(0 to 99999/speed unit)

When the return s1gna1 (ZRN) is turned 01\
during program operation, “rapid return”
operation is entered regardless of executing

| program and the ax1s returns to the dwell

position.
This parameter defines the speed.-
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-Pr No. Name (Range/Unit) Change Description
’ Dwell Position e .o .
Pr7 | (~99999999 to +99999999/ p | pefines “rapid return” dwell position.
. The dwell position is set in To coordinate.
reference unit)
0:
External OT Effective/ External OT ineffective
Pr8 Ineffective P 1:
(0, 1/----- ) External OT effective
Motor stop at OT signal open.
When SVON signal is turned OFF, set the time
between braking reference and servo clamp
Servo Clamp Release Time r,ele‘:ase . T.h1s 1s used to prevent drop for
Pr11 (0 to 2000/ms) P vertical axis. .
° ms When the motor holding brake is not used, or
when TM2 brake control contact output is not
used, set 0.
Coordinate System 8 Defmes offset‘value for one-time set up by .
. incremental signal (+INC or —-INC). At this
Pr20 | One-time Offset Value P . .. .
(0 to 255/reference unit) time, it is necessary to turn OFF coordinate
_ system designation signal INC8/9.
Defines maximum offset value for coordinate
Coordinate System 8 system Tsby incremental signal
Pr21 | Maximum Offset Value P (+INC or ~INC). Any signals exceeding this
(0 to 99999999/ reference unit) maximum value cannot be accepted.
Set 0 when the offset function is not used.
Coordinate System 9 One- pefmes offset'value for one-time set up by .
. incremental signal (+INC or ~INC). At this
Pr22 |time Offset Value P . .. .
(0 to 255/reference unit) time, it is necessary to turn ON coordinate
system designation signal INC8/9.
Defines maximum offset value for coordinate
Coordinate System 9 system Te by incremental signal
Pr23 | Maximum Offset Value P (+INC or ~INC). Any signals exceeding this
(0 to 99999999/ reference unit) maximum value cannot be accepeted. Set 0
when the correction function is not used.
Pr24 (Reserved)
Pr25 | (Reserved)




5.2 DETAILS OF PARAMETERS (Cont'd)

Pr No. .

Name (Range/Unit) "

Change

~ Description

Pr30

Maximum Speed
(0 to 99999/speed unit)

Pr3i1

| Linear Accel/Decel Time

(0 to 60000/ms)

Motor accel/decel speed is defined by Pr30 or
Pr3l. Set the maximum speed to be used in
the system for Pr30. Set the time to reach the
maximum speed to Pr31. ‘

' ACCEL RATE = (-DECEL RATE)

= (Pr30/Pr31)

v ACCEL RATE = (= DECEL RATE)
* = (Pr30/ Pr31)

ot TIME

Pr31 Pr31
'.——.-‘ -o—.;

For accel/decel speed setting, ealculate
mechanical inertia and the time in which
acceleration is possible. .

When torque limit is provided in program the
accel/decel time slows in accordance with the
torque limit.

{(EXAMPLE> Drill Machines
Assuming speed reference unit is mm/ mm,
when maximum speed 10 m/min is Teached in
300 ms, set the parameters as follows . '
Pr30 = 100000
Pr3l = 300

v
= 10.
(m/min) Pr30 = 10.000

Pr31 = 300 : PULSE DISTRIBUTION

10 ACTUAL MOVEMENT

300_| 300 | T ms
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Pr No.

Name (Range/Unit)

Change

Description

Pr32

S-curve Accel/Decel Time
(0 to 10000/ms)

Pr33

S-curve Accel/Decel Time
(0 to 2000/ms)

(Constant accel/decel zone) .

S-curve accel/decel control is defined by three
parameters, Pr30, Pr32 and Pr33.

Pr30 defines the maximum speed and is used
in common for linear accel/decel control.

Pr32 defines S-curve accel/decel time and is
equivalent to Pr31 of linear accel/decel contro].
Pr33 defines the S-curve time in constant accel/

decel zone. This time indicates the length of

accel + accel zone (accel rate increases at a
constant ratio) and decel - accel zone (accel
rate decreases at a constant ratio).

The upper limit value of Pr33 is smaller value
of either 200 ms or Pr32/2.

DECEL - ACCEL ZONE

. V1

Vi-v,

" Pr3o

t ty-t t
! CONSTANT T 3
ACCEL - ACCEL

ZONE ACCEL ZONE

Pr 33 Pr33

Pr32
ACCEL S-CURVE




5.2 DETAILS OF PARAMETERS (Cont'd)

Pr No.

Name (Range/Unit)

Change

Description

Pr34

Position Loop Gain (Kp)
(0to 255/5")

The ratio between SERVOMOTOR response ‘
delay time and servo moving reference value
is called position loop gain.

‘| The optimum position loop gain varies in

accordance with SERVOMOTOR types and
machine designs.

.| By decreasing position loop gain , the response

delay time becomes-longer, while by increasing
it, the response delay time becomes shorter.
However, excessively large position loop gain
causes oscillation.

Normally, it is set in the range of K= 20 to 40.
Fig. (A) shows time-speed curve. In this
figure, the area indicated by hashed lines is

| following error (distance). Fig. (U) shows

time-position curve. Following error (g) is
motor delay for reference position at certain
time.
« When following error is shown by € :

- & =(PPS at rated speed)/K»

O v
Pr30 /o PULSE DISTRIBUTION
, ACTUAL MOVEMENT
F
- - : Fig. (A)
Pr31 Prat| . —— TIME

il
'
'

‘ REFERENCE | —a
1 POSITION_
X i 4 ~
; ; AC SERVOMOTOR POSITION

Fig. (B).

Pr31 Pr31 —— TIME
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Pr No.

Name (Range/Unit)

Change

Description

Pr35

Speed Loop Gain Kv
(0 to 600/Hz)

By increasing A7, the response becomes
better. .
However, it may cause vibration or audible
noise.
Assuming load inertia./,, motor inertia /v
and speed loop frequency for one second is £,
the following equation can be obtained :
Av={(1 +./z//.l/)><fl /2 )
For example, a machine with load inertia
twice as large as motor inertia has speed loop
frequency characteristic of 26.7 Hz by setting
A'v = 40 according to6 the following equation :
40=(1+2) X /2
£ =26.7

Pr36

In-posiﬁion Range
(0 to 255/pulse)

The allowable number of accumulated pulses
is set when in-position check is performed by
G04 command.

By decreasing the in-position range, the setting
time becomes longer, therefore positioning
time also becomes longer.

It is set in the range of approx 30 to 50 pulses
for general-purpose machine tools.

Pr37

Allowable Following Error
(0to 999999/pulses)

This parameter is used to detect servo system
faults. When the servo system is normal, the
number of following error pulses is set in
a range that does not exceed the setting range.
The number of following error pulses ¢ can be -
obtained as shown below.

¢ = PPS (at maximum seed )/K»
Normally, a value that is approx twice as
large as the number of servo following error
pulses is set to allowable following error Pr37.




5.2 DETAILS OF PARAMETERS (Cont'd)

Pr-No. - Name (Range/Unit) Change ‘Description
According to the SERVOMOTOR model to be
combined with, set the following values. If
wrong values are set, control constants of
motor to be combined are not matched and
may cause a malfunction. :
71: S (ABSO)
M Series F Series G Series D Series S Series
: Motor 1o 40| Motor 1o g, | Motor C:od Motor | g | Motor oo
Pr3g - Motor Selection Code p US:VDTED No. usTAYE'gn. "‘?°'s,us}v(g§u. No?ms.%’zo. No.. USLYSPEM- No.
(0 to 95/-----) — | o leci1| 10 loain]| 50 | — | 40 |o2All] 20
e8| 1 lwciin| 11 |mAill] 51| — | .41 |3ALL] 21
06BIT1| 2 {0Cil1| 12 [osAZZfl 52 |05BII| 42 |05A I 22
09BI'2| 3 |09CiT1| 13 |09AIl1| 53 |10BII| 43 |0BAIL| 23
12BI02] 4 |18CiT2| 14 [13AiT2| 54 |1SBIl| 44 {ISAI| 24
2B{32| 5 |WCI2| 15 [0AIT2| 55 |22BI| 45 | — | 25
wBIT2| 6 |WCiTz| 16 {0AI2| 56 |37BI| 46 [30AI| 26
#4B72| 7 |MCil2| 17 |MATT2| 57 | — | 47 | — | 27
When servo main power .is turned ON/OFF by
input signal servo ON (SVON), this parameter
specifies whether MP ready signal (MRDY) is
turned ON or OFF.
0:
. : - 'MRDY signal is turned OFF by turning
Pr39 ?gRBiY__?;Jtput Mode Change -P SVON signal OFF to turn OFF servo main
’ : power.
1:
MRDY signal is not turned OFF even by
turning OFF SVON signal to turn OFF
~servo main power if .the other conditions are
established. ‘
The minimum reference unit is expressed in -
.. . 100" mm and n value is set.
Pr50 ?’élz‘“;‘}‘lr(;‘_fa‘ef;r;“‘:e Unit P | <EXAMPLE>
° m n=2:10"mm, or 10um
n=3:10"mm,orlum
, Ball screw pitch is expressed in m/r.
Pr51 Ball Screw Pitch “p (EXAMPLE>
(1000 to 99999/ ( £ m/r)) 10 mm/r : Pr51 = 10000
: 2.5 mm/r : Prbl = 2500




- Name (Range/Unit)

Pr No. Change Description
Gear Ratio Ni (Numerator) : '| Gear Ratio Ni/N:is set to Pr52/Pr53. .
Pr52 (0 to 999999/ .- ) P Set the number of gears at the motor side to
) N,and that of machine side to N:.
Gear Ratio N. }AV‘ e
Pr53 | (Denominator) P
(0 to 999999/-----) Nz
Parameter to determine at which digit of the
position reference value (expressed in
minimum reference unit) the decimal point is
to be located.
This decimal point position is the speed unit
per minute.
<EXAMPLE 1}
When position reference unit is 1z and
Pr54=3:
X (U)o O0Og
N
Decimal Point Position mm 3RD DIGIT
Pr54 (Speed Unit) P Then speed unit is mm/min.
(0 to 5/reference unit X 10™ / At this time, if the following is written in the
min) program ; : ' _
G01_X5000.000 F10000 1200
the moving speed F is as shown below :
F = 10000 mm/min.
= 10 m/min.
EXAMPLE 2>
When position reference unit is 1 and
Proa=4:
X (U)o OO0
/ \ Num
cm 4TH DIGIT
Then speed unit is cm/min.
Number of Encoder Pulées The number qf en_coder ou tput pulse§ per -
Pr55 (1000 to 32768/pulse) P motor revolution is set without multiplying.
8192 is obtained for an absolute encoder.
0:
FWD rotation connection designation
Motor rotates CCW when viewed from the
' . . . load side according to FWD direction move
Rotating Direction command
Prb6 | Designation P - ’
(0, 1/----- )

REV rotation connection designation
Motor rotates CW when viewed from the

* load side according to FWD direction move
command.




‘5.2 DETAILS OF PARAMETERS (Cont'd)

Pr No.

Name (Range/Unit)’

Change

Description

Pr60

Minus Direction Stored
Stroke Limit

(—99999999 to +99999999/
reference unit)

Pr61

Plus Direction Stored
Stroke Limit .
(—99999999 to +99999999/
reference unit)

Maximum movable range is set.

Pr60 : Limited position in minus direction
Pr61 : Limited position in plus direction
When the current value reaches the stored
stroke limit position in JOG or HANDLE
operation, the speed reference becomes 0 and
the machine cannot move in that direction any
more.

Returning is possible by JOG or HANDLE
operation in the reverse direction.

In a feed command that exceeds the stored

stroke limit, an alarm occurs without starting
the feed command.
When Pr6é0 = Pr6l = 0, the stored stroke limit
becomes ineffective.

‘During home position return or home position

setup operation, the stored stroke limit is
disregarded. ' '

Pr70

Home Position Coordinate
Setting Method

The MOTIONPACK FD has two home position
coordinate setting methods when absolute
encoder is used. Set the following value for
each method.
Full-automatic setup method

Pr70 = 43013 ;
Semi-automatic setup method :
~ Pr70 = 40003 :
[): Moving direction to start setting up at setup.
0: Minus direction
1 : Plus direction

VPr71

To Coordinate Offset Value -

(—99999999 to -‘-99999999/
reference unit)

By setting up at mounting absolute encoder on
the machine, it is possible to make encoder
rotation data (data output by serial data when

-| power supply is turned ON) zero. However, the
~ | rotation angle data (data output by initial
| incremental pulse when power supply is turned

ON) are determined by installation of motor
and machine shaft. '

-By setting home position offset to Pr71, the

MOTIONPACK FD can define the relation
between coordinate home position and encoder .
home position.

Therefore, it is p0551ble to match the
dislocation of absolute encoder and machine
shaft mounting angle. -
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Pr No.

Name (Range/Unit)

Change

Description

Pr71
(Cont’'d)

To Coordinate Offset Value
(—99999999 to +99999999/
reference unit)

Pr7lis equivalent to the distance from
coordinate system home position to absolute
encoder home position.

MACHINE
HOME POSITION

To COODINAT_E HOME POSITION OFFSET IS

SET AFTER SETUP.
ROTATION _‘4 /
ANGLE DATA

ENCODER -
ROTATION .

DATA
-1

B NA 1N
|

ROTATION DATA =0 BY
ENCODER SETTING-UP.

Pr72

Reference Point Coordinate
Value .
(—99999999 to +99999999/
reference unit)

Reference point value in the coordinate
system after home positioning. ‘

In the full-automatic setup method, it is
necessary to keep the following relation for
moving starting direction defined by Pr70 and
Pr72. '

Otherwise, SET UP error occurs when ZRN
is input.

Setup Starting .
Direction (Pr70) | Sign of Pr72

0 (Minus) Minus
1 (Plus) Plus




5.2 DETAILS OF PARAMETERS (Cont'd)

Pr No. “Name (Range/Unit) Change

Description

Home Position Setup

Pri3 1 command (0, 1/-----)

Pr73 is set to 1 before home positioning is

| performed by automatic setup method. By

setting Pr73, the MOTIONPACK is in the
home position setup mode and it is possible
to set up. When the home position setup is
completed, this parameter is automatically
reset to 0.

Home Position Feed Speed

Pr74 10 to 99999/speed unit)

Feed speed at automatic home position setup
method is set to Pr74. The unit is speed
reference unit and the range is from 0 to 99999.

Pr75 | Pushing Torque (10 to 400/%) S

Pushing torque limit value in the automatic.
home position setup method is set to Pr75.
The unit is % unit for servo rated torque and .
the range is from 10 to 400.

Stopper Pushing Time

Pr76 1.0 to 60000/ms)

| In the automatic home position setup method,

the dwell time from when the machine reaches
the stopper and the torque limit is exceeded
until setup is performed is.set to Pr76.

Encoder Allowable Moving
Value - P
(0to 99999999/reference un1t)

Pr77

In the absolute value method, position data are
stored even while the power is shut OFF.

At the same time, the position data when
power is shut OFF is stored in MOTIONPACK
FD.

MOTIONPACK FD checks the dislocation when
the power supply is turned OF F and that when
it is turned ON again.

Because of this function, it is posmble to detect
that the machine has moved for some reason

1'and also to detect an error at Aabsolute encoder
 position detection. If the dislocation is more

than Pr77 in the result of the above checkmg,
an alarm occurs. |

Pr77 value varies 0 to 99999999. Normall'v set
at approx 500.
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Pr No. Name (Range/Unit) Change Description
ABS-PG Alarm Reset If ABS-PG error occurs, it can be reset by
Pr78 Command P . o )
, setting Pr78 = 1 and cycle the power.
(0, 1/-2--- )
. Maximum Spindle Speed Set the maximum spindle speed. Analog '
Pro0 . P reference voltage becomes =10 V when spindle
(0 to 99999/r/min)
: reference S equals to Pr90.
Reference output is defined corresponding to
the specifications of the inverter or servo
unit for spindle driver.
Pr91 =0 Pr91 =1
Reference|Reference|Reference|Reference
Program\ | Voltage | Signal Voltage | Signal
) ) Forward Operation
Pr91 Spmd%e Reference Method P Forward Positive reference Positive reference
Selection Reference voltae | SiEMAL |0 ltage |Signal
M03 8 |(sCN-1) |Y'28® | (sCN-1)
ON ON
Reverse Operation
Reverse ... . |reference . |reference
Positive | . Negative | .
Reference voltage signal voltage signal
M04 ¢ |(sCN-2) ¢ |(8CN-1)
ON "~ |ON
Spmdlg PG Disconnection 0 : Disconnection detection not provided
Pr92 Detection P . ] . .
1 : Disconnection detection provided
(0, 1/-----)
Pr100 r(r/r}f;‘:)m‘ssw“ Baud Rate P [300, 600, 1200, 2400, 4800, 9600, 19200 bps -
: . ‘Delay time of strobe output signal for coded M
Pr101 MF Output Delay Time P output signals is set .

(0 to 1000/ms)

0 : Coded M signal not provided




5.2 DETAILS OF PARAMETERS (Cont'd)

Pr No. Name (Range/Unit) Change Description
' In the zone signal output function, the range
where zone signal (PSW1 to PSW4) is turned
| ON is defined by Prill to Pri48. It is possible
for each zone signal (PSW1-to PSW4) to define
four zones. Since a zone is defined at both
ends, eight parameters are necessary for each
zone signal. The following table shows the
relation between zones for each zone signal and
parameters.
Zone Number
Sig- o : .
nal Z1 Z2 - Z3 Z4
Name
PSW1|Pr111|Pr112|Pr113|Pr114|Pr115{Pr116|Pril7|Prl18
Prif1 'PSW2/|Pr121|Pr122|Pr123|Pri24|Pr125|Pri26|Pri27| Pr1%s
to 118 P SW3|Pri31|Pr132(Pr133|Pri34|Pr135| Prl36|Pr137 | Priss
Pri21 | Zone Signal (PSW 1 to 4) PSW4 |Pri41|Pr142|Pr143|Pr144|Pr145| Prid6|Pr147|Prids
to 128 | Relation 1st to 4th Zone , . .
» Range P It is necessary to keep the following relations
Pr131 | (—99999999 to +99999999/ among parameters, taking the example of
to 138 | reference unit) PSW1 : ) :
Pri11<Pri112<Prl113<Pril4<Prl15<Pril16<
Prid1 . Prl17<Pr1l8.
to 148 If the parameter value ralation is reversed or-

the values are made equal, the zone is -
undefined.

Therefore, set 0 to both parameters of a zone
which is not used. - : ‘

| The following shows the ralation between

zones, parameters and output signals, taking
the example of PSW1 :

- oo z2 z3 24
OFFIONIOFFl ON | OFF IONI‘OFFI ON IOFF
PSW1 : . H ‘ B B B B B

E’r111 Pr112 Pr113 Pr114  Pr115Pr116 Pr117. Pri18
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6. FUNCTION COMMAND

6.1 FUNCTION COMMAND LIST

Table 6.1
Function Function Reference
Command SymeI Command Format Contents Page
Positioning to position X (or distance U) at
speed ¥ with torque limit I.-
Spindle command can be set simultaneously.
Il
65
o GOX .. F_.I...8 T
Positioning Go1 U SPEED vto
67
TIME —— ¢
When the skip signal is turned ON during
feed, the execution is interrupted and moves to
the next block.

. f 68
Skip GO5 |GBX .. F_.1..8 spEED v . , , to
Positioning Goe U... INTERRUPTION | \ 71

: —
SKIP SIGNAL I TIME
(Esp5 or Esp6) .
GO7TX __.. M5 X signal is output at the position specified
Gl12X ... by G12 during feed to the position specified
M5x1 by GO07.
Gl2X ...
M5x%2
Note : Both X and { _ '
U can be used : ; :
Positioning for GOT. SPEED ; 5 \ 72
with Passing GO07 | M-FIN is provided ; : to
Signal Qutput for M50 to M58. z 1 T2 T3 —— 74
M-FIN is not M5 X1 [ ] 5 TIME
required for M80 :
to M88/M90 to M5X2 I |

M98.

Other coded M
output can be
used.
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6.1 FUNCTION COMMAND LIST (Cont'd)

Table 6.1
Function Function Reference
Command Symbol Command Format Contents Page
Speed is changed at the G12 specified posmon
GOBX xa. during GO08 positioning.
GI2X.=aF a1 ..
GI2X =2 F rz2] _.
. G12Xx3.F =31 _. 75
opeed Profile | Gos | GuuXseF m1 .. to
ositioning , 76
Xor Ucan be
specified for G08 :
and G12. ‘ d
' POSITION TIME
Positioning is performed at a position where
external positioning signal (EXP) is turned
ON during feed to X (or U) position at speed
F with torque limit I. ’
' 77
Extgr.nal. G34 G3X xaF el . ? | to
Positioning U_... - xi 79
| sPeep 1 . AIMED /
\,  POSITION
l — TIME t
EXTERNAL
| POSITIONING .
: T POSITION xe
EXP SIGNAL 1 v
When the machine continues movmg until- EXP
signal is turned ON and then EXP is.turned -
| ON, positioning is performed at the spec1fled
position.
(1) X designation
To point x with EXP position as home
position
(2) U designation
Second N o U-d1stantce move from EXP position . 80
. |GHX F 1
External G35 U SPEED | to
Positioning o T : o - 81
A
—t
X(U)
FEED TIME
DISTANGE |
EXP SIGNAL : l l
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Table 6.1

Function . Function Reference
Command |SYMbol Command Format Contents Page
Gl10 Positioning is performed by S-curve accel/
GOIX ....F...I.. |decel specified by the parameters.
Gl
S-curve Accel/ Positioning 82
: G10
Decel cl1 commands (GO1, to
Positioning GO05, G0s, G34, 86
' G35)that are held
between G10 and
G11 become S-
curve accel/decel. ‘ Tt e
In-position The next block is executed by waiting for in- 87
) check : G04 position after feed command execution. ‘
Time Dwell G04 .
Dwell time : The next block is executed after time specified 87
G04 D ... by D. '
G52X..... T..... 88
Coordinate G52 U Current position is set as Tn coordinate system ¢
Setting X or U can be position X (or U). 83
specified for G52.
Coordiante G53 | G33T ... Changed to Tn coordinate system. 89
Change
In-position Jumps to P when feedback position is reached
Ch:ck G67 | G6TP..... in-position without skipping by skip position- 90
ing command.
Repeating .
nurpber . Executes subprogram from P block L times. 91
designation :
Subprogram G68 G6SL ... P....
Call End position
designation : Executes subprogram from P block until 92
G68X.... P.... | position X (or U) is reached.
U....
Simple jump : :
G69P Moves to P block gxecutlon. .93
Jump G69
Subprogram Returns to main program from subprogram
return : 93
Geo (G68).

— 63 -




6.1 FUNCTION COMMAND LIST (Cont’d)

Table 6.1
Function Function Reference
Command Command Format Contents Page
, ‘ MO03 : Spindle FWD run command
" Spindle Control MO03S -... M04 : Spindle REV run command - 94
F?mction MO04S ... MO05 : Spindle stop command A to
Mo05 The next block is executed by M-FIN signal 97
_ input. ' o '
M50 to 1:458 When M signal is output and M-FIN signal is 98'
(Pri01 = 0) d ON, M signal is reset and th
o Set/reset type turne ) signal output 1s resetvan then to.
Auxiliary e PE: | the next block is executed by M-FIN signal. 99
Function coding available :
Program end : AUTO signal (STL) is reset and M30 signal is
ograz : 100
M30 output. , L :
Ineffective . '
NOP - | No operation 100 -
Command




6.2 DETAILS OF FUNCTION COMMANDS

‘G01 | Positioning Command ' GO01 X (U) ppppppppFfifffliiiSsssss

Position reference : -
X.= Aimed position absolute description (—99999999 to +99999999)
» (Position reference unit)
U = Aimed position incremental description (—99999999 to +99999999)
Value Speed reference :
Range - F = Speed (0 to 99999) (Speed unit)
Torque reference : '
I= Torque limit value (10 to 400) (%)
Spindle reference : ;
S = Spindle speed reference (0 to 60000) (r/min)

Pr No. " Contents Unit
Pr36 | In-position range ’ Pulse
Pr50 ] Minimum reference unit 107" (mm)
Pr51 | Ball screw pitch um/r
Related to Pr52 Gear ratio (numerator) -
Position Pr53 | Gear ratio (denominator) -
Reference - -
Pr54 | Decimal point position (speed unit) Refe:- ence unit
: . X10"/min
9 Related
Parameters Pré0 Minus direction soft stroke limit Reference unit
Pré61 Plus direction soft stroke limit Reference unit
Pr30 | Maximum speed i Speed unit
Pr3i Linear accel/decel time ms
Related to Pr34 | Position loop gain ' s
Servo
Pr35 | Speed loop gain Hz
Pr37 | Servo allowable following error Pulse
Spindle Pr90 | Maximum spindle speed r/min




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

GO1 |Positioning Command (Contid) - GO1 X (U) ppppppppFfffffliiiSsssss

-3 Opekation

The machineé moves to position X (or distance U) of the coordinate system that
is currently selected at speed F with torque limit I. -

The aimed position X 1nd1’cates absolute description and U indicates
incremental description. In the incremental description, the moving-distance
from the former reference position to the current reference position is taken.
Spindle command S is output simultaneously with the feed command. Then the
spindle starts rotating. However, no spindle rotation speed is not interlocked
with feed. o '
The spindle command is modal and the same spindle command is held until
another S command is executed.

: / REFERENCE
SPINDLE ~ SPINDLE MOTOR
SPEED
o TIME
' SPEED
POSITION

All posmomng commands start or stop in linear accel/decel unless specxfled by
G10/G11.

Speed desxgnatmn (F) can be omltted from positioning command At this time,
the speed is the same as the former feed speed. (Make sure to specify the

speed for the first feed'comman‘d in the program. Otherwise, the speed will

be 0.) .

Torque limit I can be set in the range of 10 to 400 The unit is the percentage
(%) of rated torque. However, set it within 250% for linear accel/decel.

Torque is provided with the same limit both in plus and minus directions at the
same time, which may have =5% of error. :

Torque limit designation can be omitted from posmonmg command. At this
time, the torque limit.is the same value as the former torque 11m1t It is set to -
250% torque limit at program clear :




GO01 | Positioning Command (Cont’'d) GO1 X (U) ppppppppF fifffliiiSsssss -

Next Block
E xecution

When the reference up to the aimed position programmed by G0l command is
completed, the MOTIONPACK controller starts to execute the next block. The
figure shown in previous page indicates the case where G0l command is also
stored in the next block.

As shown in the figure, the motor moves with a constant error for the
reference. Therefore, when reference pulses are completely discharged and the
next block starts to be executed, the motor may not reach the aimed position
yet. When it is required to execute the next block after the motor reaches the
aimed position, it is necessary to insert the in-position check command G04
which will be described later.

Spindle
Command

Spindle command :
Modal. The reference value is held until another command is executed.
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6.2 DETAILS OF FUNCTION COMMANDS (Cont’d)

G05,G06 Skip Positioning Gomma‘nd GO05 X (U) pppppppprffffliiiSsssssi

| Position reference :
X= A1med position absolute descrlptlon (—99999999 to +99999999)
(Position reference unit)
. , U = Aimed posmon incremental description (—99999999 to +99999999)
‘Value Speed reference : '
Range F = Speed (0 to 99999) (Speed unit)
) Torque reference : o
I = Torque hmlt value (10 to 400) (%)
Spmdle reference :
S = Spindle speed reference (0 to 60000) (r/min)

Pr No. Contents _ Unit
Pr36 in-position range Pulse
Pr50 | Minimum reference unit 107" (mm)
Pr51 | Ball screw pitch u m/rr
Related to | Frd2 Gear ratio (numerator) S
Position Pr53 | Gear ratio (denominator) —
Reference . —

Pr54 | Decimal point position (speed uniﬁ) Reference unit

X 10" /min
2 Related , - . — : :
Parameters Pr60 | Minus direction soft stroke limip | Reference unit
Pr61 | Plus direction soft stroke limit -| Reference unit
Pr30 V Maximum speed » “ Speed unit ‘
' : Pr31 | Linear accel/decel time . | ms
Relatgq tor- Pr34 | Position ldop gain. N s”!
Servo :
Pr35 .| Speed loop gain ' A Hz
Pr37 | Servo allowable following error Pulse

Spindle Pro0 | Maximum spindle speed r/min




G05,G06

Skip Positioning Command (Cont’'d)

G05 X (U) ppppppppF{itffliiiSsssss

The machine moves to position X (or distance U) of the coordinate system that
is currently selected at speed F with torque limit I. (F or I can be omitted in
the same way as the positioning command described before.) When the skip
signal is turned ON during moving, the execution is interrupted and the next
block is executed. . ’
Spindle command S is output simultaneously with the feed command. Then
the spindle starts rotating. However, no spindle rotation speed is not
interlocked with feed.

The spindle command is modal and is not interrupted even by skipping. The
same command is held until another S command is executed.

SPINDLE COMMAND

2,‘,’2;%5 SPINDLE MOTOR
— THVE
3 | Operation
35ms Max.
REFERENCE =
SPEED —_——
AN
MOTOR % \\
C = TIME
f [~ READING-IN DELAY ERROR
Posmion | NETERENCE
MOTOR
~— TIME
SKIP SiGNAL —————— '
| cos Y| NEXT BLOCK EXECUTION
When the skip signal is not turned ON until the X' (U) specified position is
reached, the aimed position is reached and the block is completed. In this
case, the same operation is performed as GOI.
Difference | The most remarkable difference is given when load torque exceeds the pro-
4 between G01| grammed torque limit.
and GO05 * GO1 : Command continues regardless of torque limit.
(G06) » G05 (GOS8) :

Command suspended at torque limit and continues after the limit is
released. :
Therefore, G05 or G06 is more suitable for cutting feed than GO1.
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6.2 DETAILS OF FUNCTION COMMANDS (Cont d)

" 605,606 Skip Positioning Command (Cont’d) G05 X (U) pppppppprfffflisssss

The following shows the relation between the skip commands and skip signals :
G05 : ESP5
G06 : ESP6
When the skip signal has already been turned ON at the command execution,
the execution is hold until this signal is turned OFF. If the signal is not turned’
OFF in 2 seconds, a skip signal fault (MP alarm) occurs.

MOTIONPACK | 3CN
-1,-2,-3 +

24V DC

5 | Skip Signal L

-22 - ESPS

" SKIP SIGNAL5

~33 . ESP6

°|

" SKIP SIGNAL 6

TYPICAL CONNECTION
(OV COMMON)

| In-position check command (G67) is a condition jump command to execute
Ap lication jump determining whether skip is performed or not.

P Therefore, by prov1d1ng (67 for the next block of G05 (G06), 1t is p0551ble to
6 | (Related to

G67) branch the program by determining whether skip is performed.
According to the above, the skip positioning command stop positioning when .
external signal is ON and skip the execution to other block.




G05,G06| Skip Positioning Command (Cont'd) | G05 X (U) ppppppppFfffffliiiSsssss

The skip signal read-in delay time is up to 35 ms. After skip signal is read-in,
feed decelerates and the next block is executed after reference pulses are
discharged.
GO05 COMMAND
] SPEED This area shows moving distance
Skip : : after skipping.
7 | Response %
Time v
READINDELAY | | i —— TIME
35ms Max. —xt*f'———ﬂ DECEL TIME
ESP
8 Spindlé Spindle command :
Command Modal. The reference value is held until another S command is executed.




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

Go7 Positioning Command with Passing Signal | G07 X (U) pppppppp

Output G12 X (U) pppppp’pprffffliii

Position reference :

X = Aimed posmon absolute descnptmn (- 99999999 to -'-99999999)

(Position reference unit)

1 ‘Value U = Aimed position mcremental description (—99999999 to +99999999)
Range Speed reference :

F = Speed (0 to 99999) (Speed unit)
Torque reference : )

I = Torque limit value (10 to 400) (%)

Pr No. Contents Unit
Pr36 - | In-position range , - | Pulse
Pr50 | Minimum reference unit 107" (mm)
Pr51 | Ball screw pitch lum/r
" Related to ' ‘PrSZ Gear ratio (numerator) a =
Position | Pr53 |Gear ratio (denominator) =
) Reference | — - Ret
. . . . eference unit
o, Related .Pr54 7 Dec1mal_p01qt position (speed unit) % 10" /min
Parameters — : ; : -
"Pr60 - | Minus direction soft stroke limit Reference unit
Prél ‘l?lus_ direction soft stroke limit Reference unit
Pr30 | Maximum speed . Speed unit
Pr31 | Linear accel/decel time ms -
Related to | .Pr34 | Position loop gain - s
-Servo _ i
Pr35 | Speed loop gain - Hz
Pr37 | Servo allowable following error Pulse
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G07 Positioning Command with Passing Signal | G07 X (U) pppppppp

Output (Cont'd) G12 X (U) ppppppppF fffffliii

@ Positioning point is provided by GO7 command. Torque limit and speed
are specified by G12.
© A position where passing signal is output is determined by G12.
M50 to M58 : M signal which is required M-FIN signal
-M80 to M88 / M90 to M98 : ' o
M signal which is not required M-FIN signal
@ Passing signal is programmed by M command.

Figures left shows operation of

\ following program :
GO7X s

3 | Operation X , xd G12X 2 F ...
M50 — : M50
|. G12X x2 F IR
M51 I Ll M51
|
1
:
M-FIN ' v
@ Whether M signal which is required M-FIN signal or not is determined b‘y‘
Pr101 setting. (For details, refer to M signal description.)
Passing , ' ’
Signal . . e . -
4 Output The passing signal output position is the feedback position.
Position ’ ,
@ Do not insert any other positioning commands between G07 and G12.
Otherwise, operation cannot be performed normally.
® Arrange the G12 position reference values in order along the moving
direction. '
Improper example A (Current value : X = 0.000)
GO07 % 100.000
G12 x 50.000
5 Program M50 ‘
Limitation G12 x 25.000 —=—
: M5l Reversed direction
G12 x 35.000
M52

Improper example B (Current value : X = 100,000)
GO07 x 100.000
G12 X —10.000 =— No passing position between X = 0.000 and 100.000
M50
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6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

Go7 Positioning Command with Passing Signal G07 X (U) pppppppp ,
Output (Cont'd) . ‘ , G12 X (U) ppppppppFfffifliii
When M signal which is required M-FIN signal is used as a passing signal :
@ If the next passing signal is output before M-FIN signal is returned,
.M signal output waits until the former M signal is reset by M-FIN signal.
After the former M-signal is reset by M-FIN and M-FIN signal is turned
"OFF, the next M signal is immediately output.
XQ frmmm e e s e e
? REFERENCE
osme 2 [T
Xy ooy 1
b —— TIME
M51 OUTPUT - » J'L___I']__
M52 OUTPUT ( J"I {
M-FIN - ' - :
_ (a) When M-FIN signal is on time.

6 | when G12is M52 OUTPUT Lﬂ( {
used M-FIN - j‘l\.ﬁﬂ_

- (b) When M-FIN signal is not on time.

@ In the same way as @, if the next passing signal is turned ON without
resetting the fqi-mer M signal when the same M signal is specified as
passing signal, the relation between M signal output and M-FIN signal is
as shown below :

P | it Ll
Xg—.”."_.-.‘.._-'_‘ ......
1o \
DISTANCE , i :
xpF-c-- ) ' i
Q . \. \ — TIME
Ms1ouwwm
M-FIN’ ‘ P

When the same M signals waits

The time from the ‘spéciﬁed position passing to the next block execution varies
up to 4 ms for signal 1/0 time delay. Therefore, this command is not suitable
for applications where high position accuracy is required for passing signals.

. Output.
Delay Time
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. L G08 X (U) pppppppp
G08 | Speed Profile Positioning Command '
P : 9 » G12 X (U) ppppppppFffffiiii
Position reference :
X = Aimed position absolute description (—99999999 to +99999999)
1 Value (Position reference unit)
Range U = Aimed position incremental description (—99999999 to +99999999)
Speed reference : F = Speed (0 to 99999) (Speed unit)
Torque reference : I = Torque limit value (10 to 400) (%)
Pr No. Contents Unit
Pr36 | In-position range Pulse
Pr50 | Minimum reference unit 107" (mm)
Prs1 Ball screw pitch um/r
Related to Pr52 7| Gear ratio (numerator) —
Position Pr53 | Gear ratio (denominator) —
Reference - Rt
: . . . . eference unit
) Related Pr54 Dec1ma1 point position (speed unit) X 10" /min
Parameters -
Pr60 | Minus direction soft stroke limit Reference unit
Pré61 Plus direction soft stroke limit Reference unit
Pr30 | Maximum speed Speed unit
Pr31 | Linear accel/decel time ms
Related to s . -
Servo Pr34 Position loop gain s
Pr35 | Speed loop gain H:z
Pr37 | Servo allowable followihg error Pulse




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

Go8 Speed Profile Positioning Command G08 X (U) pppppppp
: (Cont’d) . - G12 X (U)'pppppppprffffliii
@ Positioning point is provided by GO08 command. ) o
® The position where speed is changed during positioning and speed to the
position is set by G12 after the next block.
GO08X xd
G12X =1 F _f
G12X =2 F .2
| ) Gi12X =3. F _2.
xd. f4_°
3 | Operation G12X s F .02 ‘
Both X and U can ‘ o ow
be used for G08/G12. POSITION (TME
® Set position reference to xd or any positibn further than xd for the final block
Gi2. » ’
The above figure shows the speed diagram that explains the program and its
movement. ' - :
Speed . . L . . o
4 | Changing In this function, a position where speed is changed is the current value of the
Ll reference (command). :
Position : ~
@ Do not mix any other positioning commands with G12 to determine the
5 ‘Program speed change. o o ,
Limitations | @ Arrange the G12 position reference values in order. Do not provide any
reference to positions that'are not within the moving range. ’
Speed Speed change (accel/decel-' start) may be delayed up to 15 ms 4
6 | Change Therefore, the ch’ang@ng'point varies at the maximum distance of (speed
Delay Time beforev/after change X 15 ms). ' '
In this function, linear accel/decel are used. )
Speé d Therefore, as a minimum“ time, total of change delay time (described in item
7 | Change 6) and accel/decel time is required. In the meantime, the motor keeps rotating
Dista?ice and the position is changing moment by moment. In some programs, the next
o speed changing point may be passed before the next speed is reached.
The setting of speed and speed changing positions must be examined.
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G34

External Positioning Command

G34 X (U) ppppppppFfifffliii

Position reference : ,
X = Aimed position absolute description (~99999999 to +99999999)

: Value ) (Position reference unit)
Range U = Aimed position incremental description (—99999999 to +99999999)
Speed reference : F = Speed (0 to 99999) (Speed unit)
Torque reference : I = Torque limit value (10 to 400) (%)
Pr No. Contents Unit
Pr36 |In-position range Pulse
Pr50 Minimum reference unit 107" (mm)
Pr51 | Ball screw pitch um/r
Related to Pr32 | Gear ratio (numerator) —
Position Pr53 | Gear ratio (denominator) —
Reference T Ret
. . .. . eference unit
) Related Prs4 Decimal point position (speed unit) X10™ /min
Parameters
Pré60 Minus direction soft stroke limit- Reference unit
Pr61 Plus direction soft stroke limit Reference unit
Pr30 | Maximum speed Speed unit
Pr31 Linear accel/decel time ms
Related to Pr34 | Position loop gain s™!
Servo
~Pr35 | Speed loop gain Hz
Pr37 | Servo allowable following error Pulse




6.2 DETAILS OF FUNCTION COMMANDS (Cont’d)

G34 |External Po'sitionirig Command (Cont’'d) lGS4 X (U) ppppppppFfffffliii

The machine moves at speed F with torque limit I to the position X (U) of the
coordinate value that is currently selected. (F and I can be omitted as well as
the positioning command.) When the external positioning signal (EXP) is
turned ON during moving, the machine returns to the position where EXP is -

turned ON.
SPEED | .

v FERENCE __ P

1 NN

t '

H .

1 AR
"/ MOTOR! AN

N ™

¥ e

[
1
i
1]
: i
POSITION | READING |
T

}. | me IR
20 4s MAX.

1
1
: Position ermor by
read-in ime _

REFERENCE

EXTERNAL
POSITIONING POINT
MOTOR )

— TIME

Since the external positiéning'signal read-in time varies in'50 ¢ s, it is .

necessary to set the feed speed less than 20 kpps. :

After stopping by external positioning, if feed is in-position, the external

positioning end signal (G34) is turned ON. Then when the end check signal

, | (G34F) is input (or turned ON), G34 signal is turned OFF.- ‘

3 -| Operation = |If EXP is not turned ON until the machine reaches the X (U) specified position
. ] and feed is in-pbsition, the external positioning alarm (EPALM) signal is

output. B o :

When the end check signal (G34F) is turned ON, the end signal (G34) or alarm

signal (EPALM) is reset. ‘ o . : A _

If EXP or G34F signal has already been turned ON at G34 execution start, both

signals are waited to be OFF. If they are not turned OFF in 2 seconds, an

alarm (EPALM) is output. '

SPEED " REFERENCE

‘ N\ W
4 : N
MOTER N
v \7(/ —— TIME
N i
POSITION ' _-=.=== - indicates when EXP is not output
' . / until the aimed position is reached.
1
R '
'REFERENCE
\MOTOR' ‘

EXTERNAL POSITIONING o
SIGNAL EXP IONNG |7 K | I
EXTERNAL POSITIONIG L

END SIGNAL G34

END CHECK - 1
SIGNAL G34F - , )
EXTERNAL POSITIONING. SEomsTTT R Vo
ALARM _ H i

—1—— READ-IN TIME 35 ms/Max.

G34 COMMAND % NEXT BLOCK

EPALM
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G34 |External Positioning Command (Cont'd) | G34 X (U) ppppppppF fifffliii

+24V SOWER :
02V SUPPLY (SUPPLIED BY
— +24V USER)
. - - —
. EXTERNAL POSITIONING
5_“.’ 1CN-1;|[L =
A Y ona) i ExP
BON-1, -2, -3 ‘% . ’_é EXTERNAL POSITIONING END SIGNAL
- QO O
~N=yi% - | G4F
Related =1L P s 5
4 : “]
Signals
- ] I EXTERNAL
Gas XN 284} J,{‘ 3 Eﬁgmagﬁme
EPALM 7 " i [ —— ] POSTONNG
, T T ALARM
acN-1, -2, -3 | \
MOTIONPACK FD' | | MACHINE SIDE
EPALM External positioning alarm (EPALM) is reset :
5 | Reset @ When G34F signal is turned ON.
Conditions ® When mode is changed.
6 Signal EXP signal : 50 us Max.
Read-in G34F : 35 ms Max.
Next Block When the end check signal (G34F) is turned ON, the external positioning end
7 M . signal (G34) or alarm (EPALM) is reset and the program moves to the next
E xecution block




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

G35 |Second External ‘Posi‘tioning Command| G3b Xv (U) ppppppppFfifffliii

Position reference : »

X = Aimed position absolute description (—99999999 to +99999999)
Value » : (Position reference unit)
Range U = Aimed position incremental description (—99999999 to +99999999)

: Speed reference : F = Speed (0 to 99999) (Speed unit) ) ’
Torque reference : I = Torque limit value (10 to 400) (%)

Pr No. Contents ' Unit
Pr36 In-position range Pulse -
Pr50 | Minimum reference unit _ 107" (mm)
Pr51 | Ball screw pitch s m/T
Related to Pr52 Gear ratio (numerator) —
Position Pr53 | Gear ratio (denominator) N —
Reference . . - - Ret
1 ' : . .. . . eference unit
) Related Pr54’ ‘| Decimal point position (speed unit) %10 /min
| Parameters - ‘ —
o Pr60 | Minus direction soft stroke limit Reference unit
" Pr61 | Plus direction soft stroke limit "| Reference unit
Pr30 | Maximum speed ’ VSpeea unit
. Pr31 | Linear accel/decel time ~ |ms
~ Related to Pr34¢ | Position loop gain ) s
Servo. : _
Pr35 | Speed loop gain . Hz
‘ ‘Pr37 }Servo allowable following error ~ | Pulse

Feed by G35 command continues until the EXP signal is turned ON. Then

1 positioning is performed at the position of specified length L after the EXP
signal is turned ON. - o o _ ,
‘Therefore, it is possible to perform positioning by external signals after infinite

length operation. }
! MIN. 10 ms
_EXP SIGNAL — [ L

3 | Operation

1
i
F 3
]
f—t
. . POSITION AT STOP
. i X DESIGNATION : A=t .
SPEED - ; / U DESIGNATION: A=a0+$S ‘
N ; :
A=a0 l—————— —— TIME
: S

—_ 80,'-



Second External Positoning Command
G35 , 9 G35 X (U) ppppppppFffffliii
(Cont’'d) .
Direction of a sign specified by G35X(U)
Moving Even in subprograms specified with the end position, it is possible to specify
Direction the moving distance L exceeding the G68 specified position X. The G68
specified position X only specifies the limit position to search the EXP signal.
Maximum When the machine moves a distance of approx 5X10° in position reference unit
Movin or it keeps moving more than 2 minutes, the EPALM signal is turned ON.
Dis tanie However, the machine keeps moving as it does.
When the soft stroke limit is reached, the EPALM signal is also turned ON.
Moving
Distance The machine moves distance L regardless of position desi ﬁation XorU
after EXP & SOt P gnatio '
Signal ON
+ U designation
Coordinate system does not change before/after the G34 command is started.
. Therefore, the current position after external positioning is completed is
Coordinate . . . ) . . .
displayed, adding the G35 starting point value with the moving distance.
after EXP . .
, ‘ + X designation ' : ‘
The position where the EXP signal is turned ON becomes the home position.
Coordinate shift is effective.
When the machine cannot decelerate in the distance L after the EXP signalAis
Stop T . L. . - .-
Operation turned ON, it passes the specified position. Then it returns to the position
where the machine moves L distance after the EXP is turned ON.
2 MIN.
‘—_/—ff—
o G35 EXECUTION L s
Timing h
Chart ™ dan
G34 OUTPUT ; l—; -|
EXP INPUT S I ',i’,‘:u-r———ﬂ—
EPALM 1




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

G10/G11] S-curve Accel/decel Positioning Command | G10/G11

Positioning reference between G10 and G11 becomes S-curve accel/decel -
positioning command. ‘ ‘ '
1 S-curve <EXAMPLE>
1| Accel/decel
Positioning GlO

o JGo1X (U)....F ----I ceee —==— S- CURVE ACCEL/DECEL POSITIONING
Gl1

Position Reference :

X Aimed posmon absolute description (—99999999 to +99999999)
9 Value (Position reference unit)
Range U = Aimed position 1ncremental description (—99999999 to —99999999)
Speed reference : F = Speed (0 to 99999) (Speed unit)
Torque reference : I = Torque limit value (10 to 400) (%)

Pr No. ‘ Contents Unit
Pr36 . -| In-position range S Pulse

Pr50 | Minimum reference unit : 1107 (mm)
Pr51 - | Ball screw pitch : _ . | um/r

Related to Pr52 " | Gear ratio (numerator) - —

Position Pr53 | Gear ratio (denominator) A g —_

Reference

Pr54 . | Decimal point positiori (speed unit) Reference unit

v X 10" /min
3 ARvelated 1 Pr60 | Minus direction soft stroke limit | Reference unit
Parameters e : —
Pr61 | Plus direction soft stroke limit Reference unit
. Pr3o - vMaxixrhum speed - . Speed unit
Pr32 S-curve accel/decel time - - - ms '
Pras - S-curve accel/decel time ms
Related to -(constant accel/decel zone)
Servo T .. i -1
’ Pr34 | Position loop gain S
Pr35 . Speed loop gain Hz
Pr37. |Servo allowable following error qulée
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G10/G11

(Cont'd)

S-curve Accel/decel Positioning Command

G10/G11

4 | Operation -

S-curve accel/decel positioning is performed according to the S-curve accel/
decel curve defined by Pr32 (all S-curve accel/decel time) and Pr33 (S-curve
section accel/decel time).

—-— LINEAR ACCEL/DECEL
Pr32-pPr33 . — $-CURVE ACCEL/DECEL
' ' :

T ™\

SPEED

lprsa|  |prag] : . —TME

Definition
"5 of S-curve
Accel/decel
Curve

@D S-curve accel/decel curve is composed of three zones as shown in the figure
below.
A : Accel-accel zone
B : Constant accel zone
C : Decel-accel zone
® Acceleration and decleration are symetric patterns.
® S-curve accel/decel curve is defined by the following three parameters :
V1 =Pr30 : Maximum speed (10 to 99999)
ta = Pr32: Accel time (unit : ms, 10 to 60000)
tl = Pr33: S-curve accel/decel time (unit : ms, 10 to 60000)
The upper limit value of Pr33 is smaller value of 10000 or Pr32 X %.

DECEL-ACCEL ZONE

Vi-v,

Pr30

dv

) dt T

v, : |
’ A.-
- T, N ta-t, ty
CONSTANT :

ACCEL-ACCEL ACCEL ZONE

. ZONE Pr33 Pr33 .
Pr32

ACCEL S-CURVE




' 6.2 DETAILS OF FUNCTION COMMANDS (Cont’d)

G10/G11

(Cont’d)

S-curve Accel/decel Positioning Command

G10/G11

" | Operation
Curve -

The basic operation is the same as G01 positioning operation. Only accel/decel

curve becomes S-curve. The S-curve accel/decel times are the same (svmmetric

type accel/decel). LINEAR ACCEL/DECEL

Pr32-Pr33 —— S-CURVE ACCEL/DECEL
b

Ny R

- SPEED

Awmwm e

pras| |Pras ‘ | ——TIME
Pr32

When the stop signal is input during operation, the movement is.shown in
figure below. '
(D Normal operation . ]
Positioning by symrhetric type S-curve accel/decel shown in the figure below
_is executed. - :
® Operation with short moving distance ‘ o ,
When reference moving distance is short, positioning without constant accel
- zone or constant speed zone is performed as shown in the figure below.

v

—_—t -— 1

Normal Operation Speed Curve Speed Curve at Short Moving

® Speed curve when operation is suspended Distance-

When the operation is suspended, the operation speed curve varies according
to the timing, as shown below: ‘ . ,
A : When suspended during accel, the machine stops by symmetric curve
as curve (a). o -
B : When suspended during constant speed, the machine stops by decel
curve of S-curve accel/decel curve. )
C : When suspended during deceleration, the machine continues to
decelerate to a stop.

3 T e

“(a) ?c)

. oN
PGS(n) ) oFF o

Speed Curve when Operatiori Suspended
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S-curve Accel/decel Positioning Command

G10/G11 (Cont'd)

G10/G11

Accel (decel) torque

As shown in the figure below, S-curve accle (decel) defined by Pr33 is
provided at the beginning and the end of accel (decel). Then linear accel
(decel) speed in the middle of accel or decel becomes larger as ratio of
Pr33/Pr32 increase. Accel (decel) speed becomes linear when accel (decel)
time reaches (Pr32—Pr33). At that point torque becomes the peak torque of
S-curve accel/decel positioning. ,

Peak torque at S-curve accel/decel

= mfﬁ,—z;ﬁ X peak torque at linear accel/decel

According to the above equation, when Pr33 = 0, S-curve and linear peak

torque are equal. When Pr33 = PI;’Z (or linear section is not provided),

S-curve peak torque becomes twice as large as that of linear accel/decel.

Pra2-Pra3 —.— LINEAR ACCEL/DECEL
| SS——)
‘ ' L —— S-CURVE ACCEL/DECEL

ey

SPEED

Pr33| |Pr33 —— TIME _

(S-CURVE) ACCEL : Current increases since
Usi ng CURRENT accel rate shown in the
7 Method ' : , above figure becomes larger.

¢ | (LINEAR) ACCEL Praz
l CURRENT ACCEL CURRENT : (_—p,:,g'_prsa )

CURRENT : _J— ‘ INCREASE
- i\

—— TIME
(S-CURVE) DECEL
CURRENT

S-CURVE ACCEL/DECEL TORQUE GURVE
The ratio of Pr33 and Pr32 peak torque is shown below :

J v e : MEASURING POINT
20 Pr32

Pr32-Pr33

1.8 T .
16T
RATIO OF
PEAK TORQUE
(S-CURVE ) 14 +
LINEAR

121

0.1 0.2 0.3 04 05

Pr32

Ratio of Pr33 and Pr32 ( Pr33 )
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6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

G10/G11 S-curve Accel/decel Positioning Command

(Cont'd) G10/G11

@ Measure accel current waveform of linear accel/ decel operat_ion by using an
oscilloscope. :
-® Calculate the rat1o of linear accel current and motor rated current

Motor rated current x-2%

a:

Linear accel current
Accel/decei : Normally I = 250% for MOTIONPACK
Time Up to 400% can be set for insufficient torque
8 L ® According to a obtamed in®;
Adjusting a1
Method

MOTIONPACK momentary current has already come to the limit with .
linear .accel current.
1t is necessary to increase accel time to use S-curve accel/decel.
a >1: S-curve accel/decel possible. -
@ According to the figure in page 85 ;
The ratio of Pr33 and Pr32 is obtained when accel current ratio is equal to a.
At this time, Pr33 is the limit value of S-curve accel/decel time.

Since S-curve accel/decel positioning function can supply constant ratios of the
accel/decel speed (accel-accel speed or accel-decel speed) it is p0551ble to
decrease the shock provided at start/stop. -

‘However, this makes it necessary to have larger servo drive capacity ‘than that
for linear accel/decel, as described in item 7.

Applications| If required accel/decel time cannot be obtained and the specifications of accel/

9 and - decel time cannot be increased after the above adJustment select the servo
Capacity capacity again. :
Selection This means that larger capac1ty servo must be selected Just for the peak torque

at accel/decel. However, this servo dr1ve capacity is necessary to perform
shockless operation promptly-. .

When the servo.capacity is not increased, adjust Pr33, by checking the aimed

| shockless operation, and control the peak torque within the range of maximum
momentary current. ( “Servo” includes MOTIONPACK and SERVOMOTOR.)
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G04 |In-Position Waiting Command G04

Related Pr No. Contents Unit

Parameters Pr36 In-position range Pulse

If dwell time is not specified in G04 command, in-position waiting is applied.
Positioning commands G01, G05 and G06 start execution of the next block
after the reference pulses are discharged. When it is necessary to start the
next command execution after feed is in-position, G04 command is
programmed next to the positioning command. If in-position is not applied in 2
seconds after the G04 command execution, the in-position alarm (MP alarm)
occurs. '

The number of error pulses to determine in-position value is set to Pr36.

SPEED Next block execution is waited- until
' REFERENCE POsitioning enters in-position range.
2 | Operation MOTOR TYPICAL PROGRAM
g g ——TME
1o 100 GO1 X x1
Pr3s
POSITION T : 101 Go4
REFERENCE . 102 GO1 X' x2
i :
b
!
1 )
b
| ]
P — TIME
REFERENCE '
' NwooGor - | [ nio2 Gor
EXECUTION }

N101 GO4

Next Block | As shown in the figure above, when feed by the positioning command enters

3 E xecution in-position range, the next block is executed.
G04 | Time Dwell Command G04 Dddddd
Time setting :
1| aole D = Dwell time (1 to 60000)
o (unit : 10 ms)
. The machine stops temporarily for the period of time specified by D. At this
2 | Operation ) . - :
time, in-position check is not performed.
3 Next B.IOCk The next block is executed after the period of time specified by D.
E xecution :
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6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

G52 | Coordinate Setting Command ‘ G52 X (U) ppppppppTt
" Position reference : o
X = Aimed position absolute description
1 (—99999999 to +99999999) (Position reference unit)
Value . A : .
1 Range U = Aimed position 1ncremental description
' (—99999999 to +99999999)
Coordinate system :
T = Coordinate No. (1 to 9)
The current value is set to position X (or U) in coordinate t. Shifting amount
2 | Operation |by G52 is set to shift register. Even if a coordinate position is set by G52, the
: : coordinate system is not changed. T, coodinate cannot be set by G52 command.
GO01 X322.00
G52 XlOO».OO T,
The current coordinate system position 322.00 is set to positioﬁ 100.00 in T,
. Operation coordinate system. : ' :
-3 (X X
_ 322.00
Command) 0 - 222,00 ] ,
4 - ' CURRENT COORDINATE SYSTEM
A | |
— og0 T« COORDINATE SYSTEM
xn
GO1 X322.00 °
G52 U-222.00 Ti |
o . Ticoordinate system iisv shifted;by +222.00'ffom the currently used coordinate.
peration ; :
4 1 (U s ! o
Command) 52500 ~ T, COORDINATE;SYSTEM
' ’ : g - - CURRENT COORDINATE SYSTEM
& — To COORDINATE SYSTEM
| SHIFT AMOUNT. S.




G52 | Coordinate Setting Command (Cont'd) | G52 X (U) ppppppppTt

100 GO1 X100.00

101 G52 X200.00 Ts
102 G53 Ts

103 GO01 X250.00

Coordinate system Ts has shifting register Ssand offset register Os, G52
command performs shift register setting. The following table shows the
variation of registers A, S and O correponding to program executions.

Operation Register Contents after Command E xecution
5 | (Ts, Ts Command
coordinate) _ Ao As Ss Os
ramnate) 1 Initial Status 0.000 | 2.500 0.00 2.500
- 100 GO1 X100.00 100.000 | 102.500 0.00 7
101 G52 X200.00 T, 1 202.500 100.00 ?
102 G53 Ts : i 202.500 i i
103 G01 X250.00 147.500 | 250.000 1 1
+INC 8 = ON (1st Time) 147.500 | 250.002 i 2.502
+INC 8 = ON (2nd Time) ? 250.004 0 2.504
—INC 8 = (1st Time) i 250.002 i 2.502
—INC 8 = (2nd Time) 1 250.000 1 2.500
—INC 8 = ON (3rd Time) i 249,998 i 2.498
When Pr20 = 2, Pr21 = 10
6 Next B.'OCk The next block is executed after several ms of execution time for G52.
E xecution
G53 | Coordinate Change Command G53 Tt
1 Value Coordinate system : T = Coordinate No. (0to 9)
Range ‘
Position is decided using coordinate selected by G53 command. (The position
shifted by shifting amount Sn from To coordinate system is obtained. Tsor Ts
coordinate system is shifted by (shifting amount Sn + offset amount On ).
To coordinate system has been selected as a default coordinate after the power
is turned ON.
2 | Operation G0 x20000 200430 o COORDINATE SYSTEM
o FORMERLY USED
A COORDINATE SYSTEM
4 50 T COORDINATE SYSTEM
SHIFTING AMOUNT L—  AIMED POSITION
(sn)




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

G67 |In-position Check Command ' G67 Pbbb
1 Value’ Block No. : P = Jumping déstination block No. (000 to 999)

Range

2 | Operation

The in-position check command is used together with the skip positioning
command (G05, G06). '

When the skip signal is turned ON and the operation is skipped and execution
is interrupted, jump is not executed but the next block is executed. When the
skip signal is not turned ON .and the machine reaches the position specified by
X (U), execution jumps to the block specified by P.

N034 GO05 X200.00 F500
N035 G671 P37

N036 GO1 X200.00 F100
N037 M5l

When the skip signal 5 (ESP5) is turned ON during N034 execution, N035, N036
and N037 are executed in that order. However, if the skip signal is not turned
ON, jump is executed at NO35, and NO037 is executed.

NO034
G05X 200.00F500
N035 &
B G67 P37

laume TO
N037 BLOCK

NO37_ |




G68 | Repeating No. Designation Subprogram Call | G68 L1 Pbbb

Value
Range

L : Repeating No. designation (1to 99)
P : Subprogram head block (000 to 999)

2 | Operation

Subprogram starting from the block specified by P is repeatedly executed as
many times as specified by L.
After execution, the block next to the G68 command is executed.

The following shows a sample using the repeating No. designation subprogram

call command :

N110 GO01 X100 F12000
111 GO04
112 M5l
113 G68 L5 P318: 5-TIME SUBPROGRAM REPEAT
114 GO01 X300 F12000 . '
115 Go04
116 M5l
117 GOl . X0: HOME POSITION RETURN
118 M30: v END i
3 |Sample N318 GOl US5: SUBPROGRAM
Program 319 G04
320 Mbs1
321 G69: RETURN FROM SUBPROGRAM
" 100 200 300
In a repeating No. designation subprogram, it is possible to jump from the
subprogram to the others, up to four layers as shown below :
MAIN ISTLAYER  2ND  3RD  4TH
PROGRAM SUBPROGRAM {AYER LAYER LAYER
4 | Nesting 77777 777




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

"G68 | End Point Designation Subprogram Call | G68 X (U) ppppppppPbbb

Position reference : :
X = Aimed position absolute description (—99999999 to +99999999) '
Value ~ (Position reference-unit) -
Range - U = Aimed position incremental description (—99999999 to +99999999)
"1 Block No. : i » .
P = Subprogram head block No. (000 to 999)

The subprogram starting from the block specified by P is repeatedly executed
until the machine reaches the position specified by X (U) in the coordinate
svstem selected at G68 execution.

'When the position is reached, the block to G68 is returned even in the middle of
feed command. , ‘ ’

2 | Operation In subprogram executed by the end point designation command, a feed
command block that moves in the direction specified by X (U) is necessary,
which must reach the specified position by repeating the subprogram
execution. o : '

Even the coordinate value is changed in subprogram, the end point program
specified by X (U) does not change.

The. follo{zving shows a samble program using the end point designation sub- °
program call command :

N060 GOl X110 F12000 - A

061 G68 X300 P066: SUBPROGRAM REPEATED UNTIL X = 300
062 GO1 X0  F12000

063 M30

N066 GOl U70. F300: SUBPROGRAM
067 M5l '

| Sample 068 G69 RETURN FROM SUBPROGRAM

-+ Program

100 200 300

‘ A In a repeating No. deéignation subprogram, it is possible to jump from the
4 | Nesting subprogram to the others, up to four layers. However, subroutine call is

prohibited in the end point designation subprogram.
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G69 |Simple Jump Command G69 Pbbb

1 Value . Block No. : P = Jump designation block No. (000 to 999)
Range v
The block specified by P is executed after the jump command execution.
EXECUTION
. ]
NQ37 GO1 X200.00 :
N038 G69 P122 L
2 | Operation - N039 M30 -,
: | JUMP
N122 G52 X0 T2 - _/'
N123 ]"
G69 |Subprogram Return Command G69

Make sure to program this command in the end blocks of the subprogram.

This command returns to the block next to the G68 subprogram call command.
In the subprogram executed by the repeating No. designation, G68 jumps to the
subprogram starting block specified by P until the machine reaches the |
repeating times specified by L. When reaching the specified repeating times,
execution jumps to the block next to G68.

G69 in the subprogram executed by the end point designation command jumps
to the subprogram starting block until specified end position is reached.

1 | Operation
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6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

MQ&(';/'SM, Spindle Command MO03 (M04, M05) Ssssss
1 ‘| Value Speed reference :
Range - S = Spindle speed reference (0 to 60000) (r/min)-
Pr No. Contents . Unit
Max . When spindle speed reference = Pr90,
Spindle Pr90 | analog voltage for spindle command r/min
Speed : | becomes =10V
According to specifications of inverter or
| servo unit used for spindle driver, the
command method is defined.
@QProt=90
FWD fun command :
MO03 Ssssss
Plus voltage is output to speed reference
voltage and FWD run command signal
(8CN-1) is turned ON.
REV run command :
Spindle’ - MO04 Ssssss
c d Plus voltage is output to speed reference
omman : ] .
Related Method Pro1 voltage apd REV run command signal =
2 € ) i N
Parameters Selection (8CN-2) is turned ON.
) ®Prol=1
FWD run command :
MO03 Ssssss
" Plus voltage is output to speed reference
~ voltage and run command signal (§CN-1)
| is turned ON.
|1 REV run command :
‘MO04 Ssssss
* Minus voltage is output to speed reference] -
voltage and run command signal (8CN-1)
is turned ON. ' .
OPr92=0: : ;
Spindle . Spindle PG disconnection detection
PG Dis- Pro2 ineffective. _
connection @®Pro2=1: ‘
Detection Spindle PG disconnection detection
: effective. '
® Type : :
: MO03 Ssssss
Spindle (@ Speed reference : _ _ )
lewD: Signs are not provided for reference value. Modal. S = 0 at power ON.
3 | Run ® Operation : =~ . ; ~
A . Spindle rotation starts simultaneously when this command is executed.
Command Moving condition to next block is that speed coincidence signal (8CN=8) is
1 (MO03 Ssssss)| - turned ON. . ' v
@ Output signal : » o ‘,
Varies according to the Pr9l setting. (Refer to item 2.)
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Momm, Spindle Command (Cont'd) MO03 (M04, M05) Ssssss
Spindle
@ Type :
4 REV Run MO04 Ssssss
v Command

(M04 Ssssss) @ Same as @ to @ in item 3.

@ Type : M05
@ Speed reference :
Reference voltage = 0 (modal)
5 Spindle Stop{ Run command signal OFF
M05 ® Operation :
Spindle rotation stops simultaneously when this command is executed.

Moving condition to next block is that zero-speed signal (8CN—9) is turned
ON. '

(1) When spindle command M03 is used

i

SPINDLE
0

XSPEED
{

Go1  X10. F24000
MO03  S5000 : TO NEXT BLOCK AFTER WAITING FOR
G01  X20. F1000 SPEED COINCIDNCE
G04
Go01  X1o0.
MO5 : TO NEXT BLOCK AFTER 0-SPEED REACHED
G01 X0
M30
Sample
6
Program b1 o
© . Got
FEED Y ——
SPEED ] ) , — —
b G04 ——f—f— GO | i \eor
moa INPOSTION { | RapIDRETURN
SPINDLE | |speep  NPOSTION  opmie! |
ROTATION! | COINGIDENCE stop !l
: |

N\

SPINDLE
SPEED




6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

MOSMOA] . , ' T
M5 Spindle Command (Cont’d) MO03 (M04, M05) Ssssss
(2) When positioning command S command is used
G01 X10. F24000 S5000 : EXECUTION OF
. SPINDLE RUN COMMAND
. TO NEXT BLOCK WITHOUT WAITING SPEED
- COINCIDENCE
G01 X20. F1000
G04 .
Go1 X10.
G01 X0S0: EXECUTION OF SPINDLE STOP COMMAND
- TONEXT BLOCK WITHOUT WAITING 0-SPEED
M30
GOl :
: GOt ‘ [E
FEED A ‘ ]
SPEED . v — ) ,
\ Gos—io— GO I\ —
' WAITING FOR i GOt
SPINDLEL  IN-POSITION | shoLe
STOP
SPINDLE \
SPEED ’
Sample
6
‘Program

(3) When positioning corhmand S is used and speed coincidence is checked

GO0l X10. F24000 S5000 : EXECUTION OF :
. SPINDLE RUN COMMAND

M03 S5000 : TO NEXT BLOCK AFTER SPEED COINCIDENCE
- CHECKED

GOl X20.  F1000 o

GOo4 -

GOl X10. :

GO1 - X0S0: EXECUTION OF SPINDLE STOP P COMMAND

MO5: - TO NEXT BLOCK AFTER 0-SPEED CHECKED -

M30

Got -
o1
FEED ,,__.____.G
SPEED ) v ™ s
H ' —
. MCE I Gos L GOt E
WAITING FOR 1 Got
SPINDLE IN-POSITION |
_ ROTATION / sPEED | SPINDLE .
\ COINCIDENCE | sTop |M30
SPINDLE _ ‘\\\\\\\’

SPEED
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MO3, M4, Spindle Command (Cont’d)

MO03 (M04, M05) Ssssss

M05
The following figure shows connection with YASKAWA inverter VS—616G3 as
a spindle driver. Set 0 for Pr91.
CONTROLLER VS-616G3
e 77 SPEED
ED i \REFERENCE
8CN-11 13 SPEED
REFERENCE T REFERENCE
ov 8CN-12 | Hel 7 oov
i
1]
FG 8CN-16 |4 FG 4
P
1 [
' :FWD RUN
FWDRUN  gonog |1 COMMAND 1 FWDRUN
COMMAND ' «REVRUN COMMAND
REV RUN " *COMMAND REV RUN
commanp  BCN-2 v, 2 COMMAND
1 ®
C8CN-3 | ;i |
i [
8CN-4 | ; !
1
! i
mol OuTPUT 8ON=5 |t y SEQUENCE
Sa. ple COMMON — T cOMMON (ov)
7 1 Wiring v
Diagram Do
)
Vo
| ]
¢! 20 ALARM
P . COMMON
I
ALARM 8CN-7 [—+ {:P";Z*M 19 ALARM
SPEED 8CN-8 |—t—yCOINCIDENCE 26  SET AS SPEED
COINCIDENCE HE COINCIDENCE SIGNAL
| '0-SPEED
0-SPEED 8CN-9 f——it 25  SET AS 0-SPEED SIGNAL
i ' .
scN-10] | | 27  OUTPUT COMMON
INPUT Vo
COMMON  8CN-6
+24V ov
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6.2 DETAILS OF FUNCTION COMMANDS (Cont'd)

M50 to M58, M80 to M38 / M90 to

- MXCK | Auxiliary Functlons M8, M40 to M8

| Related Pr No. Contents Unit -

Parameter Pr101 ~ MF output delay time - ms

Assume : Pr101 =10 .
Each of auxiliary functions M50 to M58 corresponds to each of output signals
M50 to M58. Therefore, when one of M50 to M58 is executed, the corresponding
signal among M50 to M58 is output individually.

‘Individual
2 | Signal Mode
(M50 to M58)

For individual signals M50 to M58, M signal is output after checking that
M-FIN signal has been turned OFF. If M-FIN signal is ON, it waits to output
until the signal is turned OFF. : :

M signal output is reset when the M-FIN signal is turned ON.

Additionally, the M signal waits for M-FIN to be OFF. When it is turned OFF,

M-FIN .
Signal ‘the next block is eercu‘ted.
3 | (Individual
Signal : M DECODE
Mode) ouTPUT
M-FIN.
\__ NEXT BLOCK
EXECUTION
Assume : Pri0l1 =0 ‘
When any of M80 to M88 / M90 to M98 is used with the same conditions as
individual signal mode, M output that does not need M-FIN signal.
M80 to'M88 : Each corresp‘onding M50 to M58 signal is turned ON.
‘ M90 to M98 : Each corresponding M50 to M58 signal is turned OFF.
Set/Reset , . - .
Type M ' ' _
4 | Signal Output Signal| M50 | M51 | M52 | M53 M54 | M55 | MS56 Mb57 | M358
(M80to M8S, : T

on | 280 | ML | Msz | Ms3 | Mse | Mss | Mss | Ms7 | Mss

M90 to M98) Code

OFF | M90 | M91 | M92 | M93 | M94 | M95 | M96 TM97 | M98

Application : » . :
Using this command for the positioning function provided with passing

| signal output makes the programming easier.
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M50 to M58, M80 to M88/M90 to

M XX | Auxiliary Functions (Cont’'d) M98 M40 to M89

Assume : Pri0l1 =1 to 1000
Output signal M50 to M53 : Coded M function 1st digit (m.)
Output signal M54 to M57 : Coded M function 2nd digit (m o)
Output signal M58 : Strobe signal
When coded M function = Mmuwm:is expressed, those codes are as shown

below : 7
m: | M50 | M51 | M52 | M53 | | muo| M54 | M55 | M56 | M57
0 0 0 0 0 4 | 0 0 1 0
1 1 0 0 0 5 | 1 0 1 0
2 0] 1 0 0 6 0 1 1 0
Coded 3 1|1 ] 0] o 71111110
5 | M Signal s ool 110 s lolol ol
(M40 to M89) : . o |1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 | 1 0 0 1
(EXAMPLE)> Each M signal status at M45 designation‘
M50 | M51 | M52 | M53 | M54 | M55 | M56 | M57
1 0 | 1 0 | 0 0 1 0

M5S0 / /\
Coded
| M Signal, , :
-6 | Signal M7 /Y : \/\
Timing, M58
M-FIN Signal
) (STROBE)
M-FIN —— !




6.2 DETAILS OF FUNCTION COMMANDS (Cont’d)

M30 | Program End ' M30 o _
‘1 Overation Run signal (STL) is reset and then M30 signal is reset. When the program
P start signal (PGST) is turned OFF, the M30 signal is reset.

NOP | Ineffective Command , . NOP
Ineffective command does not perform any operation and only execution block
is executed. : :

' 1 | Operation
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7. CHARACTERISTICS OF SERVO CONTROL SECTION

7.1 OVERLOAD CHARACTERISTICS

(1) Overload Characteristics

The overload protective circuit built in MOTIONPACK prevents the motor and
MOTIONPACK from overloading and restricts the allowable conduction time of
MOTIONPACK (See Fig. 7.1).

The overload detection level is set precisely by the hot start conditions at an ambient
temperature of 55 “C and cannot be changed.

NOTE
Hot start is the overload characterisitcs when the MOTIONPACK is running at the
rated load and thermally saturated.

1000
100

OP !

%’;AET::G N =0 /min
With Locked

10

N = -~

3000r/ min

1
0.7

100 200 300

MOTOR RATED
CURRENT (%)

Fig. 7.1 Allowable Overload Curve
of MOTIONPACK
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7.1 OVERLOAD CHARACTERISTICS (Cont’d)
(2) Starting and Stopping Time
The stafting time _(tr) andr stopping time (tf) of SERVOMOTOR under a constant load is

shown by the'fom_lula below. Viscous or friction torque of the motor is disregarded.
Starting Time: '

. Nge (Ju +‘JL) .
| tr = 104.7 X K. 1r (a-8) (ms) (Formula 7-1)
Stopping Time: ,
Neg (Ju +JL)
tf=1047X —— =7y (me)  (Formula7-2)
Where,

Ni: Rated motor speed (r/min)
J; (= GD2,/4): Moment of robot inertia (kg - m?)
J;: (=GD?,/4): Moment of robot inertia (kg* m?)
K,: Torque constant of motor (N - m/A)
IR: Motor rated current (A)
a = IP/IR: -Acceleration/deceleration current constant
Ip: Acceleration/deceleration current
(Acceleration/deceleration.current « times the motor rated current) (A)
B =I /Iy : Load current constant
I: Current equivalent to load torque
(Load current B times the motor rated current) (A)

!e

I

ARMATURE —
CURRENT i L Sty

1
- 1
i
A : —
! —
. 1 o
MOTOR ‘ ! \ ! 2,
|
SPEED ‘ | TIVE

Fig. 7.2 Timing Chart of Motor
Armature Current and Speed

TIME
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(3) Allowable Frequency of Operation

The allowable frequency of operation is restricted by the SERVOMOTOR and
MOTIONPACK, and both the condmons must be considered for satisfactory operauon

@ Allowable frequency of operation restricted by the MOTIONPACK
The allowable frequency of operation is restricted by the heat generated in the
regenerative resistor in the MOTIONPACK, and varies depending on the motor types,
capacity, load J (J, ), acceleration/deceleration current values, and motor speed. If the
frequency of operation exceeds 60 times/min when load J (J, ) = 0 before the rated

speed is reached, or if it exceeds 60
m+1

cycles/min when J, = J,, x m, contact y'our
YASKAWA representative. '

@ Allowable frequency of operation restricted by the SERVOMOTOR
The allowable frequency of operation varies depending on the load conditions, motor
running time and the operating conditions. Typical examples are shown below.
For symbols, see Par. (2), "Starting and Stopping Time."

(® When the motor repeats rated-speed operation and being at standstill (See Fig. 7.3)
Cycle time (T') should be determined so that RMS value of motor armature current is
lower than the motor rated currnet:

Ip? (tr + tf) +1.%ts
Ip?

T= (s)

Where cycle time (T') is determined, values Ip, tr, tf satisfying the formula above,
should be specified.

Bls

I/, =
p—te—

I, |l,=al,

MOTOR J
ARMATURE T
CURRENT e

I TIME

TIME

MOTOR 1
SPEED T

;
>

Fig. 7.3 Timing Chart of Motor
- Armature Current and Speed
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7.1 OVERLOAD CHARACTERISTICS (Cont'd)

- When the motor accelerates, runs at constant speed, and decelerates in a continuing
cycle without being at standstill.
The timing chart of the motor armature current and speed is as shown in Fig. 7.5. The
allowable frequency of operation "n" can be calculated as follows:

K.' 'IR
Nz (Ju +JL)

n = 286.5 X

MOTOR
ARMATURE
CURRENT

MOTOR
_SPEED ..

1 2
ra—y

(times/min)

(Formula 7-3)

TIME

TIME

Fig. 7.4 Timing Chart of Motor
Armature Current and Speed

- When the motor remains at standstill between cycle‘s of acceleration and deceleration, -
without continuous rated speed runmng
The timing chart of the motor armature current and speed i is as shown in Fig. 7.4. The
allowable frequency of operauon "n" can be calculated as follows:

n = 286.5 X

MOTOR

ﬁf_'

- (times/min)

(Formula 7-4)

TIME

ARMATURE
CURRENT

MOTOR
SPEED -

Fig.7.5 Timing Chart of Motor

Armature Current and Speed -
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(4) SERVOMOTOR Frequency

In the servo drive consisting of MOTIONPACK and SERVOMOTOR, motor speed
amplitude is restricted by the maximum armature current controlled by MOTIONPACK.

“The relation between motor speed amplitude (N) and frequency (f) is shown by the
formula below: -

a- K. Ik .
Tn+Je)f (r/min)

JANVAN
7 \/

v -y MOTOR
: - SPEED

Fig. 7.6 Timing Chart of Motor
Armature Current and Speed

N =152 X - (Formula 7-5)

MOTOR
ARMATURE
CURRENT

<REFERENCE >

Formulas in this section are in SI (International System of Units). For reference, previous
formulas are as follows.

Table 7.1
Formula Previous Formula
o -3 Nz (GD% + GD%)
7-1 | Starting time : _tr = 26.8 X 10 "X Rl (a = 8) (ms])
7-2 o _s_ Ne(GD% + GD%)
Stopping time : ¢ = 26.8 X 10 "X CORCESD) (ms]
Where, ‘ )
Ng: Rated motor speed (r/min)
GD?%:: Rotor inertia (kg * cm?)
GD?% : Load inertia (kg -cm?)
~ K: : Torque constant of motor (kg*cm/A)
Ir: Motor rated current (A)
a =1Ip/Ir: Acceleration/deceleration current constant
Ir: Acceleration/deceleration current
(Acceleration/deceleration current a times the motor rated current) (A)
B =1./Ir: Load current constant
I, : Current equivalent to load torque
(Load current 8 times the motor rated current) (A)
Kt-l \ .
- = J R X (1/a = B%¥a®) (r/min
7-3 n 1‘12X10XNR(GD%+GD2L) (VVa = p%a®) ( ]
Kt . .
. = 6 R X (L/a — B% r/min)
7-4 n 1'12X10XNR(GD2M+GD2L) (Va = pa) (
7-5 N = 595 x 10°a x th'IR 3 (r/min)
(GD% + GD%)f ’
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7.2 APPLICABLE MOTORS

Table 7.2 AC SERVOMOTOR

Ratings and Specifi‘cvationsk

30B

Type : CMPR-FD 058 108 158 | 208 44B
Applicable| Type : USAMED- 03BS1 1 06BS1 | 09BS2 | 12BS2 | 20BS2 | 30BS2 | 44BS2
Motor Output kW 0.3 — 06| 0.9 1.2 2.0 3.0 4.4

3 g°“t‘"“°“3 Output 5 (rms) 3.0 - 58| 76| 1.7 | 188 | 260 | 330

5 |Current : , .

& .

s 'é"a;x- Output A (rms) 7.3 — | 139! 166 | 28.0 | 42.0| 565 | 700
urrent ) .

Allowable Load ' . 1 B PR il 0 Y -4
o S P‘ - . . 7 2

N 6 DY/4) kg-m* 67.5 X 10 191 5% 10183.5%10] 334x10° | 550X 107"| 715X 107120010

Applicable| Type : USAFED-|020S1 | 03CSL | 05CS1 09CS1 13CS2 | 20CS2 | 30CS2 | 44CS2

Motor Output kW[ 015] 03 | 045 0.85 13 | 18 | 29| 44

g | Continuous OQutput ,  hg)) 30 | 3.0 | 3.8 6.2 97 | 150 | 200 | 33.0

s Current | '

c’) . N

w | Max Output A(rms)| 85 | 85 | 11.0 17.0 976 | 420 | 56.5 | 77.0
Current
Alowable Load k N » o _ ol I g e

| el e 6Dy 4 kgom? | 5% 03x10°67.5x 107 121.5X 107 (183,510 33410755010\ 572X10°
Applicable| Type USAGED-| 02AS1 | 03AS1 [ 05AS1|  09ASI 13AS2 | 20AS2 | 30AS2 | 44AS2
Motor | Qutput kwl 015 03 | 045} 0.85 13 | 1.8 | 29 4.4

3 g°".“"”°”s°”tp”tA(rms) 30 | 30 | 38 7.6 17 | 19.0 | 26.0 | 33.0

5 urrent : 4 ?

o g"ax Output - A me)l 85 | 85 | 11.0 17.0 980 | 42.0 | 56.5 | 70.0

N urrent A , : .
Allowable Load - 0 " 3 el ‘ ol e ol -4
e 6D/ 4) kg’ B.5X10° 10410 67.9x10 121.5% 107 |183.510°) 228X10°7| 30310 36010
Applicable| Type : USADED- — | 05ES = 10ES | 15ES | 22ES | 37ES

| Motor Output kW — 0.5 — 1.0 15 | 2.2 3.7

g | Continuous Output , () — 3.5 — 79 | 12.6 | 16.6 | 23.3

= Current v :

o | Max Outut A (rms) — 10.6 — 959 | 407 | 540 | T7.0
Current : )
Allowable Load : 4| : -1 1 It -1

. 2 2 - - X - Ik 75
o =G0y 4) kg o exad’| 160107 310x10°| 41510 575X 10
Applicable| Type : USASEM-| 02452 | (3AS? | 09AS2 08AS2 ASz | — | 0As2 | —

I Motor  [Output kW] 0154~ 0308| 0467 0.771 154 | — 308 —

g | Continuous Outeut » (;g)| 2.1 | 3.0 | 4.2 5.3 104 | — | 199 | —

i~ Current »

‘& | Max Outout A(rms)| 6.0 | 85 | 11.0 15.6 980 | — | 565 —
Current ' ,

‘Allowable Load RS R R I PRI B E -
: . N . BaX 2.95X TaX 25X HX — 28.7X -_
o G DY &) kger 065x10T255X 0 BTEXI0]  14.25X10° | 165X107) 8.1X10
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7.3 MOTOR MECHANICAL CHARACTERISTICS

(1) Mechanical Strength

AC SERVOMOTORS can carry up to 300% (350% for D series)-of the rated momentary

maximum torque at output shaft.

(2) Allowable Radial Load and Thrust Load

Table 7.3 shows allowable loads according to AC SERVOMOTOR types.

If the thrust loads over * are applied, the motor cannot rotate.

Table 7.3 Allowable Radial and Thrust Load

Allowable Allowable

Motor Type Radial Load | Thrust Load
N (kgf) N (kgf)

USAMED-03BS1 | 490 (50) 98 (10) *

USAMED-06BS1 | 490 (50) 98 (10) *
USAMED-09BS2 | 686 (70) 343 (35)

g"eries USAMED-12BS2 | 1470 (150) 490 (50)
USAMED-20BS2 | 1470 (150) 490 (50)
USAMED-30BS2 | 1470 (150) 490 (50)
USAMED-44BS2 | 1764 (180) 588 (60)
USAFED-02CS1 147 (15) 49 (5) *
USAFED-03CS1 147 (15) 49 (5) *
USAFED-05CS1 490 (50) 98 (10) *

F USAFED-09CS1 490 (50) 98 (10) *

Series | USAFED-13CS2 | 686 (70) | 343 (35)

| USAFED-20CS2 | 1470 (150) 490 (50)
USAFED-30CS2 | 1470 (150) 490 (50)
USAFED-44CS2 | 1470 (150) 490 (50)
USAGED-02AS1 | 147 (15) 49 (5) *
USAGED-03AS1 | 147 (15) 49 (5) *
USAGED-05AS1 | 490 (50) 98 (10) *

G USAGED-09AS1 | 490 (50) 98 (10) *

Series | USAGED-13AS2 | 686 (70) 343 (35)

' USAGED-20AS2 | 1470 (150) | 490 (50)
USAGED-30AS2 1470 (150) 490 (50)
USAGED-44AS2 | 1470 (150) 490 (50)
USASEM-02AS2 78.4 (8) 39.2 (4)
USASEM-03AS2 | 245 (25) 98 (10)

S USASEM-05AS2 | 245 (25) 98 (10)

Series | USASEM-08AST | 392 (40) 147 (15)
USASEM-15AS1 | 490 (50) 147 (15)
USASEM-30AS1 | 686 (70) 196 (20)
USADED-05ES2 | 686 (70) 343 (35)
USADED-10ES2 | 686 (70) 343 (35)

geries USADED-15ES2 | 1176 (120) 490 (50)
USADED-22ES2 | 1176 (120) 490 (50)
USADED-37ES2 | 1176 (120) 490 (50)

* Maximum values of the load applying to the shaft
extension.
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7.3 MOTOR MECHANICAL CHARACTERISTICS (Cont'd)

(3) Mechanical Specifications

Table 7.4 Mechanical Specifications (in mm)

Accuracy (T.1.LR.)*

Reference Diagram

o

Flange Surface . 0.04
Perpendicular to Shaft ® | 0.06%
Filange Diameter 0.04
Concentric to Shaft , ’

' 0.02
Shaft Run Qut © 0.043

T.I.R. (Total Indicator Reading)

*
t For type USAMED-44BS2
+*
+

For type USADED-15ES, -22ES and -37ES

) Direction of Rotation

‘AC SERVOMO_TORS_ rotate counterclockwise (CCW) when viewed from ‘drive end
‘when motor and detector leads are connected as shown below.

Fig.7.7 AC SERVOMOTOR

B Connector Specifications (Standard)

(a) Motor receptacle

Phase U
Phase V
Phase W

Frame grou‘nd

O|lO|w|>

T|lo|m|mlololw|>»

(b) Encoder receptacle

Channel A output

F.G (frame ground)

Channel A output

Channel B output.

Channel B output

Channel Z output

Channel Z output

ov

Reset

0 V (battery)

5V (power supply)

“dlo|lzlolz|2|r| R

3V (battery)>
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(5) Impact Resistance

When mounted horizontally and exposed to vertical shock impulses, the motor can
withstand up to two impacts with impact acceleration of 10G (See Fig. 7.8).

NOTE _
A precision detector is mounted on the opposite-drive end of AC SERVOMOTOR.
Care should be taken to protect the shaft from impacts that could damage the
detector. '

1 VERTICAL

- —1

HORIZONTAL

Fig. 7.8 Impact Resistance

(6) Vibration Resistance

When mounted horizontally, the motor can withstand vibration (vertical, lateral, axial) of
2.5G (See Fig. 7.9).

t VERTICAL
LATERAL T AXIAL
N\ P—
X E-—1
J HORIZONTAL

Fig. 7.9 Vibration Resistance

(7) Vibration Class

Vibration of the motor running at rated speed is 15  m or below (See Fig. 7.10).

POSITION FOR
CHECKING VIBRATION

N

[
I

Fig. 7.10 Vibration Checking
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8. SPECIFICATIONS FOR CONNECTION

8.1 WIRING DIAGRAM

THREE-PHASE
200 TO 230V>%%
(50/60HZ)
R i T
l) ) l) NFB \
FIL -
= _ al
S
=
FG
R T $# = | 1™
OPERATION READY W2 _Ys!
’ Y6
R 4T™
_________ -
s.c
| ,
ot IR
:(m—a2C)‘F::_'___:._._:::__:: 21| eCN
PROGRAMMER
5CN
HANDLE PG
MACHINE SIDE 1/0 !
t
'
SV 1O § 1CN
1
1
|
i J3).
IN24 ; O /3CN’
! v
e ,
ouT24 I 4CN

—+

-{1

g =z
g R
p S

N

H
J&
P
O Q
z. z

MOTIONPACK FD

8CN

~ 9CN
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A ——

!
:
L
L.

" SPINDLE
DRIVER

" * Provided for a motor with

brake.
+ Can be connected at Model 1.

4 Transmission port 6CN is a

spare. o

# Emergency stop when the
contact between Y5 and Y6
is opened.



Table 8.1 Cable List
MPOX EOE ) MPOX '(:0"(\‘ Cable Cable Controller
Name| Name/Specifications Connector | Connector Type Le(rll-g)th Cable Specifications Co_T_ne%tor
Symbol Type ) ye
CMPR-W10 | 1m|cpM.1cN .
" l -
J1 | SV-I/0 cable 1CN MR-20RFA | CMPR-W11 2m
D—fF——=<= |mr-20L
CMPR-W12 Sm L———‘
: CMPR-W20 | 5m | CcM.2CN
J2 | Servo PG cable 2CN | MR-0RMA|CMPR-W2l |10m | [r—lf——e ?\g:ggi/
CMPR-W22 | 20m | b—0—]
Standard i . CMPR-W30 1m|cM-3CN MR.S4F/
tandard inpu i W MR-
NER By SCN |MR-#RMA|CMPR-WSl | 2m | [ptc | o
CMPR-W32 | 5m| |b—=>" ]
Standard . tput ) CMPR Weo | 1 m CM-4CN MR-34M/
andard outpu Py ) - MR-34]
J4 cable 4CN MR-34RFA |CMPR-W41 | 2m [Di?e MR.34L,
CMPR-W42 | 5m| b—b ]
JEFMC-WU13| 3 m .
J5 | Programmer cable] 5CN ' D]:_—[D
‘ 3m l
CMPR-WH0 | 1m|CcM.7CN MR.6F
J7 |Handle PG cable | 7CN | MRSRMD2|[CMPRWIL | 2m| [e—ffm—=g |ME-EF/
L .
CMPR-W72 5m I
Spindle output | YR e | 1m | CM-g0N MR-16M/
pindle outpu . ) W " -
J8 cable 8CN MR 16RFD2 CMPR-W81 2m Dﬁ%:e MR-16L
~ |CMPR-W82 | 5m| ~——
Notes :

1. Cable connector is not provided with FD unit.
Since the cable is provided as standard, the connector is available on request.

2. If the cable is provided by user, connector kit is available on request.

tConnector kit)

MOTIONPACK
Model 0

Soldering Type

CMPR-A01

CMPR-A02

Caulking Type
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8.2 EXTERNAL TERMINAL

No. Item Contents
T j *) ENCODER
' 2CN :
POWER ' OPRI0SA .
. SUPPLY BR1 1
:PERATION Sl : EBRANKTEOL Poweg BRAKE
READY 'srz 24 ’
Y5!1T™ — l 200V
A
External Terminal Y86 l I ' ‘
1 . . 1T™ !
Block Diagram THREE- R}1TM R U
Zrég(s)gv S — [ | &/ x ) MOTOR
FL oM et
{ {ran] ™M femm
l . j """ \RESISTOR__
* Emergency stop when the contact between Y5 and
Y6 is opened.
Terminal L
Termina Name Qutline
Symbol . . :
R s T |Power Supply 3-phase 200/230 VAC, +10%/-15%,
2+ 77" | Input Terminal | 50/60 Hz S
' | Motor | Connecting U with motor terminal A,
U, V, W | Connection V with motor terminal B and W with
' Terminal - motor terminal C. ‘
1 _Gl"box;mdivng: » Connectéd with motor terminal D to
. o "= | Terminal ground. o »
. External Terminal —~ - - .
: 1T™ ... | 'Regenerative | Normally not used. Changes external
Y3, Y4 | Connection resistor if built-in regenerative resistor
Terminal cannot afford processing.
Terminals to turn .ON/OFF built-in
connector directly. Main power supply
Operation - can be shut off at contact.
T Ready . By opening between these terminals,
Y5, Y6 .
(Emergency emergency stop can be applied.
Stop) - Built-in relay coil rating :

© 200/240 VAC

8.5/10.2 mA Z38%
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No.

‘Item

Contents

Contact output for brake control is provided.

Terminal .
N 8 Name Outline
Symbol .
When the servo ON signal is turned
ON, turn ON the main circuit power
supply and release the holding brake.
The following diagram is a typical
circuit to be applied. Since a DC circuit
cannot be opened/closed by BR1/BR2,
9 External Terminal BR1, Brake Control open or close at AC side.
2T™ BR2 . 200VAC7220VAC
__MOTIONPACK __ | | ~ s
) - | 2 B
[ ;
t : : BR1
-l aEATY | e
! ? : L ‘a3
A J IBR2 T - J
- TYPE OPRI0SA
Contact ratings : 250 VAC 2A
(cos¢p = 0.4, L/R = 7 ms) -
MOTIONPACK
AC SERVOMOTOR WITH BRAKE
I AND ABSOLUTE ENCODER
[ -
ATM- _Y Y _l
\ v %
]
w LW :
FG FG i
- FG |
oTM BR1 1 3 ':
BR2 | 2| OPR10SA |4 : j RAKE
4 | Connection with _—l r E_J6
Motor L200/220VAC - |
2N 16 PA / A
* PA P} B
PB C '
Pl D
Pl 3
-4,-5,-6 PG5V H
-1,-2,23%, FGOV Pl G
-2 —BAT ' T
-13% -BATO i\ P} S !
-20 RN J

TWISTED PAIR SHIELDED CABLE
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8.2 EXTERNAL TERMINAL (Cont'd)

Contents

‘No. ltem
Type i ’
External Terminal | \CMPR- Rated Current A (Effective Value)
Name Terminal (03) FD|FD |FD |FD | FD | FD
Symbol 05 | 10 | 15 [ 207 | 30 | 44
o2 Main Cireuit | @ @ @ | 2 | 5 | 8 |10 |12 |18 |24
5 | Rated Current ST —
= »| Motor Connection '
E3| Terminal OO® 304276 |11.7]18.8(26.0|33.0
®| PG Signal Up to DC 100 mA
gg Connector 2CN (Power supply line : 500 mA)
< 5| Grounding L _
or| Terminal =
Select applicable cable size according to the using environment and
current capacity. :
| The following table shows typical applicable cable sizes with the
conditions of ; current applied at ambient temperature 40°C in three-
‘bundle lead wire.
Refer to the next item for applicable cable types.
Type ; i ble Si 2
External Terminal CMPR- Typical Applicable Cable Size (mm?)
Name Terminal (03) FD| FD |FD |FD | FD | FD
Symbol 05 10 15 | 20 | 30 44
5| Main Circuit mvis | BY | HIVIS | gy |Ev
. o< Power ®®@ | ormore | - .| ormore 55 | 55
6 Applicable Cable i Motor Connection | HIV 1.25 ' ore | mor
. c&| Motor | S ARV oL more | more
Size S| Terminal O ® @ | or more HIV 3.5 or more | | ,
. . Twisted pair cable or twisted pair
%:tally shielded cable.
—| PG sig o able core :
o2 ggnsza%?:rl . . 2CN 0.2 mm? or more, tinned
ezl - . annealed copper stranded wire.
= ,§ : Cable finishing dimensions :
S2 _ . 2CN-¢ 11 or less
- | Grounding - | ’ ,
_ Terminal - = - | -_L— HIV 2.0 or more
Notes : =~ - . ‘
1. Sizes are all of HIV [ Jor above.
. 2. Applicable cable size selecting conditions : .
current applied at ambient temperature 40°C in three-bundle lead wire.
Cable Type Conductor Allowable
Symbol L _ Name Temperature
PVC | General-purpose Vinyl Cable —
v 600 V Viny! Cable . 60
‘ 7 HIV | Special Heat-resistant Vinyl Cable 75
7 | Applicable Cable Notes : . ' .
’ 1. Use cable with more than 600 V resistance for the main power
supply. o :

2. When bundling the wires in a duct (hard vinylduct or metallic
duct), consider the reduction ratio of allowable cable current.

3. With high ambient temperature (in-panel temperature), general-,
purpose vinyl cable is deteriorated soon and cannot be used.
Therefore, use heat-resistant cable.
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No. ltem Contents
The following table shows power loss at rated output.
MOTION- Output i Ciraprie | Regenerative | Control

PACK Current Main Circuit Resistor Circuit Total Power
Type  |(Effective Value)] POWer LSS | power Loss | Power Loss Loss

CMPR- A w W w w
(03) 3.0 20 1o 90
-FDO05 . 4.2 40 110
FD10 7.6 70 20 150

8 | Power Loss

FD15 11.7 80 20 60 160
FD20 18.8 100 40 200
FD30 26.0 160 80 300
FD44 33.0 210 100 370

. Note : Regenerative resistor power loss is generated at motor

deceleration. Power loss can be disregarded except for applications
with large start/stop frequent.
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8.3 DIGITAL INPUT SIGNAL

8.3.1 Signal Specifications

No.

Contents

ltem
Input signal circuit : 24 VDC, 5 mA at ON, luA at OFF
e - Input signal circuit : 0 V/24 V common changeable
Specifications of : . L : . .
1 Signals : Input signal minimum continuous time : 3B ms )
Recommended input signal contacts © 30 V, 20 mA class
E Chattering 5 ms or less
MOTIONPACK _
3CN
EDIT MODE (EDIT) —_—1 -2
RUN MODE (AUTO) _5
JOG MODE (JOG) ——e] 16
. HANDLE MODE (HANDL) _— 7
JOG SPEED (J SPD) —_—6
PROGRAM CLEAR (PGCL) =~ ———————— =34
+ JOG START (+JS) —_—17
— JOG START (—JS) - ————e—! -28
RETURN (ZRN) _— 7
SINGLE-BLOCK (SBLK) e
FAULT RESET (ERS) —_—-10
PROGRAM START (PGST) ————-18
, . ‘PROGRAM SELECT i (PGSL1) -30
2 | Input Signal PROGRAM SELECT 2 (PGSL.2)———1-9
PROGRAM SELECT 3 (PGSL3) -20 -
PROGRAM SELECT 4 (PGSL4)~ -31
+ INCREMENT (+INC) —_—
‘— INCREMENT (—INC) —_—a2
INC T8/T9 (INCSIQ) —_— 1
SKIP 5 (ESP5) —_— 22
SKIP 6 (ESP6) e B
EXTERNAL POSITIONING I
END (G34F)
M END (M FIN) —_— 19
SERVO ON (SV ON) —_—2
COMMON - -1 1,-2,-3,-13,-14
(02:V OR 24V) -23,-24,-25
- | Meaning of Input . . . . .
3 9 P | The meanings of input signals will be described in Par. 8.3.2.

Signals
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Item v Contents

DC POWER
De poy MOTIONPACK
1. +24V| 3CN-1,-2,-3
DC # )
sz '
pes I
- UNPUT SIGNAL) &= |aon-0] 4762 - puc
. . o= : [l et B |
1 ]
How to Build “‘7"9‘15-_'51}
tnput Circuit . LscN-D T7KG
~ % — P e
24V Common _ ' 47kQ! ;Qz i
(Source Current) ’. S
3CN-00
~0
i T S
= |
|
¥ Ozev t _ _
DC POWER IONPACK
SUPPLY _ Mo =
|—‘ +
| gfv ;
(INPUT
f—- i
|_- B SIGNAL) = |scn-O  47kQ PHC

. ' ¢4.7k951k--=- 1'
How to Build . [ ==

Input Circuit > 3.
02 V Common . . 47kgiii =K |
(Sink Current) _ |seN-Dp— =
‘. 1 g
i | g b ————
|
Ozev
3CN:1,2,3
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8.3.2 3CN Input Signal Names

and AContents

Connector

Nof Pin No.

Name

Contents

1 3CN-26

Edit Mode (EDIT)

Turning ON this signal enters the edit mode. Then it

becomes possible to set programs or parameters by the
programmer. o ,
In the edit mode, servo clamp operation continues.

2 | 3CN-5

Run Mode (AUTO)

In the run mode, automatic operation is possible. ]
When the edit mode signal is turned ON while this signal
is turned ON, the edit mode signal has priority.

When more than one mode is entered at the same time,

|EDIT, HANDL, JOG and AUTO have the priority in

the order.

3 | 3CN-29

Single-block (SBLK)

 Turning ON this signal in the automatic operation mode

starts single-block operation. In this mode; the currently
selected program is executed block by block at each time
when PGST signal is turned ON. ’

" At M30 execution, the program returns to the head and

one block is executed.

4 3CN-10

Fault Reset (ERS)

If an alarm occurs, it can be reset by this signal.
However, some serious alarms cannot be reset.

5 3CN-18

Program Start

1(PGST)

Program execution starts when this signal is turned ON.
When it is turned OFF during program execution, feed-

{ hold status is entered. Turning it ON again restarts the

execution. : _
Turn OFF this signal_after M30 signal is turned ON after
the program is completed. '

B

AUTOMATIC |- EXECUTION " | ResTART )

END

|
. /
| INTERRUPTION C ‘Q ;

OPERATION

M30
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nn r . .
Co' ecto Name Contents
Pin No. '

Turn ON the signal 35 ms prior to input PGST signal.
By combining PGSL1 to 4, the head block of program to
be selected is as shown below.

By providing the jump command to this block, each
program is executed.

PGSL1|PGSL2|PGSL3|PGSL4| Heading of Block
0 0 0 0 000
1 0 0 0 001
0 1 ] 0 0 002
1 1 0 0 003
Program Select 1 0 0 1 0 004
(PGSL1)
3CN-30 | Program Select 2 o1 0 1 0 005
3CN-9 (PGSL2) . :
3CN-20 | Program Select3 - 0 1 1 0 006
3CN-31 | (PGSL3) : -
Program Select 4 1)1 1 0 007
P
(PGSLA) 0 0 0 1 008
1 0 0 1 009
0 1 0 1 010
1 1 0 1 011
0 0 1 1 012
_1 0 -1 1 013
0 1. _ 1 1 014
1 1 1 1 015

- - .- - -
External Skip 5 When ESP5 signal is turned ON during feed by G05

3CN-22 command, the machine decelerates to a stop and then the
(ESP5) .
next block is executed.
3cN-33 | External Skip 6 ESP6 is for G06 command.

(ESP6)
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8.3.2 3CN Input Signal Names and Contents (Cont'd)

Connector
No. or Name : Contents
| Pin No. .

This signal clears M code output (M50 to M59) and
advances the program to the next step.

When M-FIN signal is turned ON, M code output is
cleared. Then when M-FIN signal is turned OFF, the
next block program is executed.

M End Signal

9 3CN-19 (M-F!N)

When this signal is turned ON while the EDIT signal and
HANDL signal are OFF, the JOG mode is entered.
When this signal is turned ON during HANDL operation
or AUTO operation, the operation is interrupted and the
machine decelerates to a stop. . In AUTO operation,
program reset is executed and output signals are as
shown below at the same time when the JOG mode is
switched. o
» (1) Output signals that are turned OFF
10 3CN-16 | JOG Mode (JOG) | (a) Activation signal (STL)
' |~ (b) M code signal (M50 to M58)

(¢) External positioning fault signal (EPALM)

(d) External positioning end (G34)

(e) Automatic operation end (G30) :

-(f) MOTIONPACK alarm (only stored stroke limit

alarm) ' ,

(2) Output signals to hold the status

(a) Operation ready signal (MRDY)

(b) Battery alarm (BALM)

| The following shows the meanings of this signal when
MOTIONPACK is in JOG or HANDL mode.

JOG Operation |HANDL Operation

-Mode - Mode
JSPD |— ' — Bl

¥ - Pulse

, : JOG Speed e .
11 | 3CN-6 | JOG Speed (JSPD) _ Magnification

: ' OFF | Low speed - |

ON. High speed v © X 100

* JOG speed is set by parameter
Low speed : Parameter Prl
High speed : Parameter Pr2
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No.

Connector
Pin No.

Name

Contents

12

3CN-21
3CN-32

+ Incremental

(+INC)

— Incremental

(-INC)

1 When this signal is turned ON, incremental value (set by

parameters Pr20 and 22) is added/subtracted to/from
offset register corresponding to the coordinate system
specified by INC8/9. These signals are executed only in
AUTO mode when the machine stops. When +/—
incremental commands are turned ON simultaneously,
offset register is cleared to 0 and offset value 0 (OFR)
signal is output.

When offset register value reaches or exceeds offset value
* maximum value (determined by parameters Pr21, 23)
after tool offset register addition is completed by +/—
incremental commands, the offset value = Max reach
signal (OFM) signal is output. If not, = incremental
end (INCD) signal is output.

APPROX. 50ms

SO
INCD OR OFM _._J ‘_

{(MP.—PC)

When +/~- incremental commands are turned ON
simultaneously, offset register is cleared to 0 and offset
value 0 (OFR) signal is output

@® When —INC is turned ON before end (INCD or
OFM) is output by +INC

e | L

~INC | \ | >
OFR | l
(CONTROLLER—SEQUENCER)

® When —INC is turned ON after end 51gna1 is output
by +INC

__J\ ]

INCD OR OFMI 1}__
o 1
(CONTROLLER— SEQUENCER)
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8.3.2 3CN Input Signal Names and Contents (Cont'd)

Connector

No. Pin No. Name . Contents

This signal specifies coordinate (Tsor Te) to perform

coordinate compensation by +INC or ~INC.
INC8/9 = OFF : Tsdesignation '

- INC8/9 = ON : Ts designation '

13 3CN-1 INCTs/Ts (INC8/9)

This signal is a start signal in the plus direction in the
JOG mode. The machine moves in the plus direction at
the feed speed selected by JOG speed (JSPD) while this
signal is turned ON.

(TIMING)
gg&g%gﬁ | 35ms min.
14 | 3CN-17 | +JOG (+JS - I_—_j
( ) +Js -
OPERATION m

Note : Turn ON +JS at least 35 ms after JOG mode
selection and JOG speed selection are completed. This
signal is 1_gnored during automatic operation.

Same as +J OG except that plus direction is replaced
with minus direction.

15 3CN-28 | -JOG (-JS)

When ZRN signal is turned ON, the operation under

executlon is interrupted 1mmed1ate1y and positioning is

_performed tothe dwell position (defined by Pr7).

When ZRN signal is turned OFF durmg operation, the

machine decelerates to a stop.

16 3CN-7 | Return (ZRN) ‘| Rapid return operation is effectwe in the AUTO or JOG
© | mode.

Rapid return speed is defmed by Pr6.

‘After Pr73 =1 is setin the ABSO-PG automatic home

position setup method, PG home position setup operation

is activated when ZRN signal is turned OFF to ON.-

— 122._



No.

Connector
Pin No.

Name

‘Contents

17

3CN-8

External Positioning
End (G34F)

This is a signal to clear the MOTIONPACK “external
positioning end” (G34) output signal in the external
positioning by G34 command and advance the program
to the next block.

When the MOTIONPACK is outputting the external
positioning alarm (EPALM) signal, the EPALM signal
can be reset by G34F input.. ,

When G34F is turned OFF, the program is advanced to
the next block.

Xx (REFERENCE
. MOVING DISTANCE)

: \
G344 —t—e -

\/.L- EXP | RETURN TO

ON POSITION

EXP

)

|

E

1
Gas M
(MP—PC) /

G34F M

Note : Response time from EXP ON to.
position store is 50 4 s.

18

3CN-27

HANDL Mode
(HANDL)

When the EDIT mode is not input, turning ON this
signal enters HANDL mode. The motor is operated by
pulse input from handle PG.

19

3CN-12

Servo ON (SVON)

This signal can turn ON/OFF servo clamp.
(SVON) = ON : Servo main power ON
(SVON) = OFF : Servo main power OFF
When (SVON) = OFF to turn OFF servo main power,
MP ready (MRDY) signal is turned OFF.
However, when Pr39 = 1, MRDY is not turned OFF even

1if (SVON) = OFF but'if the other conditions are

established.

20

3CN-34

Program Clear
(PGCL)

When this signal is turned ON in the feed-hold status,
program under execution is cleared.
M50 to M58, EPALM, G34 and STL signals are reset.
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8.4 DIGITAL OUTPUT SIGNAL

'8.4.1 Signal Specifications

No.

ltem

. Contents

Signal
Specifications

Output signal capacity : 24 VDC, 50 mA or less
Qutput circuit type : No-contact output '

Output Circuit
Protective Actions

@ When an inductive load (e.g. relay coils, etc.) is connected, make

sure to insert a surge suppressor within 20 cm of the load.
If the surge suppressor polarities are reversed, the controller no-
contact output circuit may be broken.

MOTIONPACK - MACHINE SIDE
24v

R S

|r".l
'

SURGE SUPPRESSOR

- EXAMPLE
| v 15814372 (Vam =300 V, lo= 200 mA)
' l l 02V .o

® Insert a preheating resistor when a lamp load is used.
Use the resistor. at rated capacity or less including in-rush current.
Current flowing in the lamp by preheating resistance must be 20
to 30% of the rated current.

MOTIONPACK MACHI_NE SIDE +24V
. LAMP
y, I '
T~ | gee
MR (02—0.3)X1
(NOTE)
|: Lamp rated current
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No. Item Contents
MOTIONPACK
4CN
-26 MP READY (MRDY)
-5 SYSTEM ALARM (SALM)
-16 : MP RUN (STL)
-27 + INCREMENTAL END (INCD)
-6 OFFSET VALUE RESET (OFR)
-7 OFFSET VALUE % MAX. REACH (OFM)
-28 EXTERNAL POSITIONING READY (G34)
-7 EXTERNAL POSITIONING ALARM (EPALM)
-12 AUTOMATIC OPERATION END (M30)
-18 M50 (M50) '
-2 MS51 (M51)
. -8 M52 (M52)
3 | Output Signal 19 MS3 (M53)
-30 M54 (M54)
-9 M55 (MS5)
-20 M56 (M56)
-31 MS7 (M57)
-10 M58 (M58)
-2 DURING GURRENT LIMITING (CLD)
-32 ZONE SIGNAL 1 (PSW1)
-1 ZONE SIGNAL 2 (PSW2)
-22 ZONE SIGNAL 3 (PSW3)
-33 ZONE SIGNAL 4 (PSW4)
-34 BATTERY ALARM (BALM)
-1,-2,-3 024V (OUTPUT)
-13, <14, -23
-24,-25
i Meaning of The meanings of output signals will be described in the list in Par.

Output Signals

8.4.2.
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8.4.2 4CN Output Signal Names and Contents

No.

Connector
Pin No.

Name

Contents

4CN-26

Controller Ready
(MRDY)

[ 1ndicates that the MOTIONPACK FD is ready for

operation.

MRDY = (controller run) * (conAtroller RUN mode) -
(SVON = ON) - (servo main circuit power ON) - -
(system alarm) * (absolute value data read-in end)

‘| When the above conditions are established. the controller

becomes ready for operation.

4CN-5

System Alarm
(SALM)

Alarm output of the MOTIONPACK FD system.
Details of alarm contents can be monitored by the
programmer. :

| This, signal is reset using the alarm reset ERS signal.

4CN-32

Zone Signa! 1
(PSW1)

Output is turned ON in the zone set by the parameter.
There are four signals (PSW1 to PSW4) and four zones

|can be set independently by parameters.

PSW is output after absolute value data are read-in,
disregarding program execution. B

© 4CN-11

Zone Signal 2
(PSW2)

‘| Output is turned ON in the zone set by the parameter.

There are four signals (PSW1 to PSW4) and four zones
can be set independently by parameters. ’

PSW is output after absolute value data are read-in,
disregarding program execution. ’ :

4CN-22

Zone Signal 3.
(PSW3)

| Output is turned ON in the zone set by the parameter.

There are four signals (PSW1 to PSW4) and four zones
can be set independently by parameters.
PSW is output after absolute value data are read-in,

| disregarding program execution.

4CN-33-

Zone Signal 4

1 (PSW4)

| _disregarding program execution:

‘ Gutput is turned ON in the zone set by the parameter.

Th_ere are four signals (PSW1 to PSW4) and four zones
can be set independently by parameters.
-PSW is output after absolute value data are read-in,

4CN-16

MP Run (STL)

Indicates that the MOTIONPACK FDis in automatic
operation. This signal is turned ON during program
operation or single-block operation. Even if the program
start input signal is turned OFF (or feed-hold status), the
MP run (STL) is not turned OFF. . _
The following shows the conditions where the STL signal
is turned OFF : o :

@ The mode is changed to the other.

'(® M30 execution is completed.

| ® At emergency stop
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No.

Connector
Pin No.

Name

Contents

4CN-28

E xternal Positioning
End (G34)

In external positioning (G34 command), when the
external positioning signal (EXP) is turned ON, the
machine decelerates to a stop and returns to the position
where the EXP was turned ON .

After positioning, in-position check is performed.

When there is no error, this external positioning end
signal (G34) is turned ON.

This signal is turned OFF when the external positioning
end signal (G34F) is turned ON.

REFERENCE SPEED
FEED SPEED

{
A\

EXTERNAL POSITIONING
EXP

o L
N [~

4CN-7

External Positioning
Alarm (EPALM)

An alarm signal at external positioning (G34 command).

The following deseribes the conditions of the alarm.

@ The machine reaches the position specified by X 49)]
after G34 execution and the EXP is not turned ON
until feed is in-position.

® If the EXP or G34F signal is already ON when G34
command execution start, execution is hold unitl they
are turned OFF and this condition is not established
in 2 seconds. '

The following describes the conditions required for this

signal to be reset.

@ GB4F signal is turned from OFF to ON.

@ Operation mode is changed.

® A new program starts.

EPALM ]

/ I
RESET —_’——
CONDITIONS l
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8.4.2 4CN Output Signal Names and Contents (Cont'd)

No.

| Connector
Pin No.

. Name

Contents

10

4CN-27

i|ncrem'ental End
(INCD) -

When offset register addition is completed by + (or —)
incremental command, * incremental end (INCD) signal
is output if the offset register value has not reached (or
exceeded) the offset value = Max value.

The INCD output delays up to 85 ms. This is because a
50 ms software timer is provided to check whether +/—
INC are turned ON simultaneously and because signal
read-in time has 35 ms maximum delay.

‘Resetting conditions :
~ +INC (-INC) is turned OFF.

35ms Max. +50ms

+INC
OR-INC

 EE—
INCD . ——!————'I___—L—' .

/]

11

4CN-6

| Offset Value Reset

(OFR)

When both + and — incremental commands are turned

ON simultaneously, offset register is cleared to 0 and

the offset value register (OFR) signal is output.

(@ When —INC is turned ON before end (INCD or OFM)
signal is output by +ICN.

om N [

(CONTROLLER—SEQUENCER)

1® W-}i‘en —INC is turned ON after end signalis output by

~ +ICN.

+M_r\ | I

on —1_

(CONTROLLER—SEQUENCER)

‘« OFR resetting condition is that both + and — signals
are turned OFF simultaneously.
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Connector

No. Pin No. Name Con_tentsk
This signal is turned ON when offset absolute value in an
offset register exceeds the maximum value set by
Offset Value . . .
parameter when INC signal is activated.
12 4CN-17 *+Max Reach o . . ..
(OFM) The timing to turn it ON and resetting timing are the
same as those of the INCD signal. Refer to the item
about “= Incremental End” (No. 10).
This signal is turned ON when the program end
command (M30) is executed.
When the program start signal (PGST) is turned OFF,
this signal is reset.
. . PGST - I | —
Automatic Operation
13 4CN-12 - . { Com
End (M30) ACTIVATION _{ —
. SIGNAL N—
STL ( \
o T
DISPERSION
35ms Max.
When M function command is executed, a corresponding
signal within M50 to M358 is turned ON.
4CN-18 | M50 Those signals are reset when the M end signal (M-FIN)
4CN-29 | M51 is turned ON.
4CN-8 M52 :
4CN-19 | M53 » J“lh
14 4CN-30 | Mb4 MCODE _
4CN-9 M55
4CN-20 | M5B - M1
4CN-31 M57 —L & :
— EXT
4CN-10 | M58 —— gxscugl!igﬁK
This signal is turned ON when the battery for memory
back-up and absolute encoder, that is built in the
MOTIONPACK FD, becomes lower than a certain
Battery Alarm voltage. _
15 4CN-34 {1 (BALM) Replace the battery within a month.
This signal cannot be reset by the ERS (reset) signal.
This alarm signal output does not cause any effect on the
MOTIONPACK operation.
16 4CN-21 During Current The CLD signal is turned ON when the motor current

Limiting (CLD)

exceeds the current limit value.
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8.5 ENCODER SIGNALS (2CN)

No. item o Contents
The following table shows the types of signals related to the encoder.
~ Signal Name Contents _
PA/xPA Phase A signal, differential type output signal
PB/%PB, PC/%PC Pha.s'e B mgngl, phase C signal, differential
1 | signal Types . ‘ type output signal
: ' ; | Battery for encoder
BAT/BATO BAT = 3.6 V, BATO =0V |
PG5V/PGOV Power supply for PG PG5SV =5, PGOV =0V
RST : Reset terminal for ABS PG setup
- FG Frame gounding
1 2 3 4 5 6 7
PGOV | PGOV | PGOV | PG5V | PG5V | PGSV
) 20"“9“9' t 8 9 10 1 12| 13
rrangemen
v (2CN) RST BAT | BATO -
14 15 16 17 18 - 19° 20
PC *xPC | PA | xPA PB | *PB FG -
ABSOLUTE ENCODER  / 02™m? © CONTROLLER
s /0SS
H A T4 16 PA
i T {PL 17 -PA '
[ T 1 18 -PB
(D i {P! -19 -PB
E i 4 PC
F ] i -1 <PC !
7 T SV
i = — VP
! -5
1P -2 i
Connection Method L -
3 |(When DE8400093 = i b FST
is Used) T = —— BAT :
! BATO
S =13
B
| g
' J ... ;o T T ]
' -20
' CABLE .
L. - .1 pesaoooss Lot

S
b indirates twisted pair shielded cable.

Absolute encoder connector specifications

Connector: . MS3102.A20-29P {receptacle)

(Not attached) MS3106 B20-29S (angle plug)
MS3057 IZA-29P (cable clamp)
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8.6 SPINDLE RELATED SIGNALS (8CN)

No. Item . Contents
The following table shows the types of signals related to the spindle.
The specifications for digital I/0 signals are the same as those of 3CN/
4CN signals. .
Signal Name 8CN Contents
: | Analog voltage reference,
Speed Reference Vyer| 11 +10 V MAX./Max. speed
(A Vret 0| 12 | 0 V for speed reference voltage
FG FG| 16 | Frame ground
Output signal for rotating direction
FWD Run ' 1 designation
Command FOR FWD run when this signal is turned ON.
(Pr91 = 0) ‘
1 | Signal Types Output signal for rotating direction
REV Run 2 designation
Command REV REV run when this signal is turned ON.
(Pr91 = 0) :
Output Common 5 | Common for the output signal (0 V')
OUT com ~om P gna
. Spindle alarm signal
Alarm ALM| 7 | ON at spindle drive fault, OFF at
' normal spindle operation )
Speed Coincidence 8 ON when spindle speed coincidens with
V coin reference speed.
Zero-speed VzERO| 9 | ON when spindle speed is zero-speed.
Input Common : . .
U4V
IN com 6 | Common for input signal (24 V)
Connector Type : MR-16M (at cable side)
1 2 3 4 5 . 6
FOR REV OUTcom| INcom
Connector
2 | Arrangement 7 8 9 10
(2CN) ALM Veoin VzERO
11 12 13 14 15 16
Vrel Vref 0 FG

- 131 =




8.6 SPINDLE RELATED SIGNALS (8CN) (Cont'd)

No. Item Contents
The following shows a W1r1ng diagram when YASKAWA inverter
VS-616G3 is applied for the spindle drive (When Pr 9l =0).
MOTIONPACK ' VS-616G3
.-~. SPEED
SPEED ' ‘REFERENCE :
REFERENCE 8CN-11 I—— B NCE
ov - 8CN-12 pt—t O 17 ov
Co
FG © BCN-16[—FG !
, s
o _
: ! \FWDRUN. -
FWDRUN  gonoq |t iCOMMAND ,  FWD RUN
COMMAND ! IREVRUN COMMAND
REV RUN 8CN-2 N cCOMMAND o> - REV RUN
COMMAND P COMMAND
. 1 ' -
“8CN-3 | 1 !
1 "
. 1 '
8eN-4 [ «
1 L}
] 0
OUTPUT S SEQUENCE .
common SN [T T COMMON (0V)
] vt .
Connection Vo
3 | Method .
. . 1 ]
Example
( ple) Co so  ALARM
[ COMMON
. o 1 'ALARM ‘ '
"ALARM - 8ON-7 ALARM. 19 ALARM
- ! lspEED }
* gON-g | 1COINCIDENCE 26 SET AS SPEED .
COINCIDENCE > : , . COINCIDENCE SIGNAL
: ' ' 0-SPEED 1.
0-SPEED 8CN-9 —— 25  SET AS 0-SPEED SIGNAL
8EN-10 © ' 27  OUTPUT COMMON
INPUT '

COMMON  8CN-6

+24V ov
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8.7 SERVO /0O SIGNALS (1CN)

No. ltem .

Contents

The following table shows the types of signals related to the servo 1/0.

Signal Name

Contents

External Positioning

Signal (EXP
1 Signal Types ° ( )

G34 command external positioning input
signal. ' ’
Approx. 50 u s required for read-in.

FWD Direction
Overtravel (OTF)

Used when external OT is provided.
Turn it OFF at overtravel.

REV Direction
Overtravel (OTR)

Used when external OT is provided.
Turn it OFF at overtravel.

0wV 24V !
t'l CN-1 —- —'—l
1 ' _q-:———— EXTERNAL
. = POSITIONING
ExpP 1cN-2_ | .
O Td ]___-_J
. |1cn-19 It
2 | Connection _ 1 OVERTRAVEL
I
= T (FORWARD)
OTF !1CN;QL %% - (
I | OVERTRAVEL
! Byt (REVERSE)
I .

OTR 1CN-9 H
ad l————-—-} -
i .

Note : When overtravel is not used, the signals do not have to be
connected by setting parameter.
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8.8 PROGRAMMER RELATED SIGNALS (5CN)

No. ltem Contents .
! 5CN
RXD1 1 RXD1 -
* RXD1 2 % RXD1
D1 3 TXD1'
- % TXD1 T——_ a * TXD1
1 Terminal : : 15 '
Location 5CN —+5V- , ' 6 +5V
GND.. 9——: 8 oV
! 5 o
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8.9 MANUAL PULSE GENERATOR RELATED SIGNALS (7CN)

No.

Iltem

Contents

Terminal
Location

FG HBC | HAC

5 4
4 HB2 | HA2

HB1 | HAl

Signals

Name Contents

HA1, HB1 |5 V input of phase A/B

HA2, HA2 |12 V input of phase A/B

HAC, HBC |5 V/12 V input of common for phase A/B

FG Frame ground

Input Circuit

'MOTIONPACK

5V Input -l -

12V Input —4 @’:K_ )
PHASE A '

Common Line —6 -
COMA

‘ —2 —
S5V Input ¥ Lt

-5
12V Input Qk
PHASEB . ,

. — 7
Common Line

Input Current | o= 10 mA DC
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8.9 MANUAL PULSE GENERATOR RELATED SIGNALS (7CN) (Cont'd)

No. ltem Contents
Connection between manual pulse generator and \/IOTIO\TPACK FD
(1) 5V marnual pulse generator
MOTIONPACK FD Connector
External L+5V MR—8L
Power Supply . 0V
' . + MR—8F
) : ' ,/ \\ .
(+Vop) ! v 7CN—6 (HAC)
QVv) 2 [ 7CN—"7_(HBC) .
= (A) 3 vt 7CN—2 (HB1)
® 4, 11 ' i1'7CN—1 (HAD)
.. i | .
PREH-2B5T/ 100M ' I
(made by YASKAWA 7CN=-8 (FG)
Control) ’
L Max. 5m ]
L - l
4 Connection v
Examples (2) 12 V manual pulse generator
MOTIONPACK FD Connector
l;ternal B A r MR-8L

i Power Supply __Q_T_ . VMR--8 F

r«“'—“‘—‘T I

!
(+Vop) 11 Yoo ’ 7CN=6 (HAC)
(ov) 21 P 7 CN—="7_(HBC}
(A). 3 I 7CN—=% (HB2)
o= | 7CN=4 (HAR)
® 6 Lo i

e

'MGX"."B o T ) I,'?CN—B (FG)

(made by SUMTAK

Corporation) !
| Max. 5m _|
= 1

Note : The above figure shows the connection of voltage level output.
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No. item _ Contents
(3) Line driver output
Manual Pulse Generator MOTIONPACK
] | 2cn
| Phase A =1
——1
I_ 6 ][E I&K )
Connection % l _
4 Examples (Cont’d) Tse 2 —
P | =S
il
5V Power i
Supply I
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9. ALARM LIST (Cont'd)
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10. DIMENSIONS in mm (inches)

10.1 CONTROLLER DIMENSIONS (TYPE CMPR-FDO5BO TO 44BO)

"(0.787)

" l(0.295)

400(15.748)
415(15.339)

373(14.685)

-

(0.866)

| 2y
N
o
- 6 (0.236) < .
25 100(3.937) | 25 o . [ 13* (4.Mg)
0984  i55(s908) 04 215*(8.456)
; * Add 15 mm (0.59 in.) for 4.4 kW controller.
. . + Mounting location for brake power supply.
MTens [J] [T cna [ 2 p pply
1 - ' A x. M
{leopommoooooal b Model |APProx. Mass

| ; kg (lb)
J@: . FD-05B0
; - : FD-10B0 | 7.6 (16.8)
— =] FD-15B0 ,
_,_,,.,wL._tg: = ‘ FD-20B0 | 8.8(19.4)
FD-30B0. | 9.2 (20.3)
FD-44B0 | 9.5 (21.0).
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10.2 PROGRAMMER DIMENSIONS (TYPE CMPR-PFD30)

LCD

37 14 57(2244) . 14(0.551)
(16-CHAR X 4-LINE) (1.457) (0.551) ! ! ‘g
0l -
- P - o = - £
g CARD
o INSERT
8 SLOT
oo @ % g
~ =
Q0 g | S
Ss L‘ @
o=
|5 .
OO mi o
T I ©
H ’ g gg’ ] H 47.5 ~ N
] ] . (=]
‘ J‘J = PRINTER + i ;‘(,—7‘)" -
CONNECTOR ! -870
: (OPTIONAL) 3-M4, 8-DEEP SCREWS -
y 85 31 33 (Use when mounting
CONTROLLER (3.346) (1.22) (1.299) programmer directly
CONNECTOR on operator's panel)
" TT..
— i Rear View
=] et

Approx. Mass: 0.45 kg (0.99 1b)
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10.3 SERVOMOTOR

(1) M Series (Absolute Encoder)

Drawing 1 Type USAMED-03BS!1 and -06BS1

L
LL LR
LT LM
LG, |, LE
1
]
!
| o]
1 = 2
-l N J
g| i
i - -
KB1
ENCODER KB2
RECEPTACLE

MOTOR RECEPTACLE

Notes: -

1. Absolute encoder is used as a detector.
2. Vibration: 15 zmor below
3. Plug and clamp are not attached for receptacle connection.
4. Key and keyway comply with JIS B 1301-1976.

(Parallel key, keyway: common class.)
5. Motor should be mounted with connectors down.

Drawing 2 Type USAMED-09BS2 to -44BS2

LL LR
LT LM
LG |, LE
i
]
| 1
- | — @
I
-« !
2| = .@i,
- KB1
ENCODER KB2
RECEPTACLE
MOTOR RECEPTACLE
Notes:

1. Absolute encoder is used as a detector.’
2. Vibration: 15 um or below
3. Plug and clamp are not attached for receptacle connection.
4. Motor should be mounted with ‘connectors down. o

e 8(0:3:;96)
18(0.709) 28 12(0.472)
Le| [ [ (1102) | - |10.3(0.406).
25 - 2
o \' M |‘|0934) ,/IM10 P‘.ZSQ
L 5 : S
Q _ _“’ \T ~N -
Ly —i~ ]
N v <t HERAE]
¥/ ;{l e s
- 1 TAPER1/10 ~
4-41L.2 ©
| <
Detail of Shaft Extension
* Dimension for Type USAMED-09BS2
LC :

LC

{4

4-4LZ
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S
I
LE

LE

b o
T

LR
8*

Q

Detail of Shaft Extension

5(0.19685)



in mm (inches)

AC - . Flange Surface Shaft Extension {Approx
senv%n:eom Lo lum ! LR LT {kB1kB2! 1E ikL1!KL2 ° Mass
USAMED- : LAl LB |LCILE|LG|LH|LZ s o lke(i)

vsests | A7 | A9 W0 | % [ @ |1 |7 [ |09 9% 1% 0 Ao 0] 6 | 1|89 ~ N
(1081 (8.63) | (5.91) | (2.28) | 2.72) | (5.0) | (6.97) (4.29)(3.62)|(5.71) |(4.3307) Srnd (5.12) }(0.24) | 0.47) | (6.5) {(0.35) (19.8)

ogpst* | B[ Z6 | W | % [ 6 [ % 10 @ 150 g W0 6 [ 12 [ 15| 9 — 1
(13.15){(10.87) | (8.15) | (2.98) | (2.72) | (7.24) | (9.91) (4.99)](3.62)|(5.70) |(4.3307) Sng (5.12) (0.24) [(0.47) | (6.5) {(0.35) (30.9)

ogest* | WO | [T [ | B [ B M| |61 % G0 Bl B0 | 6 |1 [165] 8 [ 3ud 0 1 ®
(15.87)(13.59) [(10.87) | (2.28) | (2.72) | (9.96) |(11.93) (4.29)[(3.62){(5.72) | (4.3307) S (5.12) [(0.24) | 0.47) | (6.5) (0.35)[(0.8661) Sl (1.575) | (44.1)

gspx | SB[ B Tar @ | 5 (17 12 " 711W | % |0 i3 G| 0 52 | 16 | W (sl R % | @
(13.49)](10.38) | (8.30) | (3.11) | (2.08) | (6.73) | (9.33) (5.47)[(3.62)|(71.81)|(4.5) oo [(7.08) [0.13)|(0.71) | (9.1) |(0.58)[(1.3779)"8%(2.992) | (48.5)

jopsze | AU | @2 [%0 [T | S TS | | 15| 189 | 9 | M0 143 85| 180 [ 32 | 18 | W0 | 185 ORI
(15.79)(12.68) |(10.60) | (3.11) | (2.08) | (9.00) |(11.61)[(4.84)|(5.41)|(3.62) |(7.80) [(4.5) o [(7.08)[(0.19) [(0.71) (8.1) [(0.53)|(1.3770)"3™]2.992) | (63.9)

soBsz* | B |7 |31 [ | 5 |34 | G |15 | 1 | 0 | 20 1143 Sgq) 180 32 | 18 | 30 | 135 % I [
(19.13)/(16.02) [(13.99)| (3.11) | (2.08) |(12.36) | (14.96) | (4.80) | (5.47) |(3.62) (7.81) [ (4.5) Do |(7.08) |(0.13) [(0.70) | (9.1) [(0.53) |(1.3779)" 8| 2.992) | 90.4)

14852 67 | 577 | 524 | 110 | 8 | 476 | 590 | 124 | 19 | % | 200 1143 | 180 | 32 | 18 | 20 | 135 12 8ou] 10 | %
(21.0)](22.71) 20.69)| (4.38) | (2.08) |(18.14))(21.6)(4.88)(5.57)|(3.62) (7.67)|(4.5) B [(7.08)(019)|(0.10)| 9.1) [(0.58)|(1.6535)-Bom (4.38) [145.5)

* Not provided with an eyebolt.

MECHANICAL SPECIFICATIONS

Accuracy (T. |. R)* Reference Diagram .
Flange Surface 0.04 SERVOMOTORS with a brake or a
Perpendicular to Shaft ® | (0.0016) 2 modified shaft extension are also available.
Flange Diameter 0.04 T
Concentric to Shaft (0.0016) ’l
0.02 )

Shaft Run Out© (069821@

(0.0016)

*T. 1. R. (Total Indicator Reading)
1 Accuracy for motor type USAMED-44BS2.

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

Oo0Oo
Moo

A | Phase U A | Channel A output | K —
B | Phase V B | Channel A output | L —
C |Phase W C | Channel B output | M —
D | Frame D | Channel B output | N -
G d
roun E | Channel Z output | P —
F | Channel Zoutput | R | For reset
G oV S |0 V (battery)
H +5 VDC T | 3.6 V (battery)
J | Frameground |— —
CONNECTOR TYPES
AC Motor Connector Types Absolute Encoder Connector Types
SERVOMOTOR
Type USAMED- | Receptacie | L-type Plug |Straight Plug| Cable Clamp | Receptacle | L-type Plug Straight Plug | Cable Clamp
8Bl MS3102 | MS3108 | MS3106 | MS3057
09882 A18-10P | BIS-10P | B18-10S | -10A ,
12BS2 - MS3102 MS3108 MS3106 MS3057
MS3102 MS3108 MS3106 MS3057
20852 A22.22P | B22-22S | B22-22S | -12A A20-29P | B20-298 | B20-208 | -12A
44BS?2 MS3102 MS3108 MS3106 MS3057
A32-17P B32-17S B32-17S -20A
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10.3 SERVOMOTOR (Cont'd)

(2) F Series (Absolute Encoder)
Type USAFED-02CS1 and -03CS1

Drawing 1
L
LL LR
LT LM
LG, | LE
al 5
2| ¥ I
KB1
1 KB2
- ENCODER ™ !
RECEPTACLE
MOTOR RECEPTACLE
Notes:

1. Absolute encoder is used as a detector.

2. Vibration: 15 x m or below

3. Plug and clamp are not attached for
receptacle connection.

Drawing2 Type USAFED-05CS1 and -09CS1

L

#LB

LL LR
LT M
’ LG LE
!
RE
I E" -
." ol
- ﬁ S
2| = - -
- = oy
/T_K_B‘__‘
ENCODER KB2
RECEPTACLE
' "MOTOR RECEPTACLE
Notes:

1. Absolute encoder is used as a detector.

2. Vibration: 15 u m or below

3. Plug and clamp are not attached for
receptacle connection.

LC

(;_1‘&:375)

4(0.1575)

5.5(0.216)
| LR o
1400551 [ 15 8(0.315)
AN (0.5;%1) 65(0.226)
u l ITEE‘T M6 P1.0
<| .
ol \ T o g
P -
- S
}- — TAPER1/10 ~
-8
hec]
" Detail of Shaft Extension

V%

4. Key and keyway comply with JIS B 1301-1976.
(Paralle] key, keyway: common class) - ,
S Motor should be mounted with connectors down.

LC

8(0.31496)
| LR
18(0.709). [, 28 12(0.472)
LE] /1 €102 |0 3 (6.408)
- r% M10P1.258  5(01968)
A ©ig
} i (&:5
B3 5
s 2R Sqfg~
He 1™ Taper1/10 ©
o3
oS
Detail of Shaft Extension

4. Key and keyway comply with JIS B 1301-1976
(Paralle! key, keyway: common class.)
5. Motor should be mounted with connectors down.

Drawing 3 Type USAFED-13CS2 to -44€S2 .

L
LL LR
LT LM ) :

G, | LE

KL 1

4.8

KB2
MOTOR RECEPTACLE

" ENCODER - ; ﬁ

RECEPTACLE

Notes:
1. Absolute encoder is used as a detector.
2. Vibration: 15 g m or below

LC
4’)( ()
iy
K7
. -
4-¢L2
LC

LC

* Dimension for Type 13CS2
LR

I o

"Detail of Shaft Extension

3. Plug.and clamp are not attached for receptacle

connection.

4. Motor should be mounted with connectors down
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in mm (inches)

AC ; Flange Surface Shaft Extension [Approx
SER"T"”(’TDRDWQ' L |'tL |{tM | LR | LT |kB1|KB2| 1E |KL1|KL2 Mess
vsateo. | Vo LAl LB |LC|LE|LG|LH|LZ| s 0 kg (tb)
G2CS 1™ B[ 197 | 187 | 87 | 60 | S0 | 12 | _ | B | & | 100 80 S| W | 4 | 7 180 66 — — | 55
(9.21) | (.75) | (5.39) | (1.46) | (2.36) | (3.54) | (6.77) (3.43) 3.425){(3.94) {(3.1496) Sz} (3.54) £0.157)K0.276)] (4.72) (0.96) a.n

03CSI* VI o 1w | & [ w0 | 1% ] 2 R RS AR — — [ 65
(11.02)] (9.56) | (7.2) | (1.46) | (2.36) | (5.35) | (8.58) (3.43) 3.425)|(3.94) |(3.1496) Sz (3.54) (0.157)(0.276)}(4.72) | 0.26) (14.3)

. a9 [ 150 | 58 | 69 | 127 | 177 | _ | 109 | % | M5 110 Sgg| 10 | 6 | 12 | 165 | 9 — — | 85
05Cst (10.90)| (8.62) | (5.91) | (2.28) | 2.72) | (5.0 | (6.97) (4.29)|(3.62) |(5.71) |(4.3307) Bone{ (5.12) |(0.24) (0.47) | (6.5) |(0.38)| (18.7)
acs* P m W % @ | (T e e g0 [ 6 |12 1] 9 ~ EREE
: (13.19)[(10.86) | (8.16) | (2.28) | (2.72) | (7.24) | (9.21) (4.29){(3.62) (5.71) | (4.3307) S| (5.12) [(0.24) [(0.47) | (6.5) {(0.35) (28.7)

N 408 | 345 | 26 | 56 | 60 | 288 | 308 | _ | 109 | 9 |5 [0 B 10| 6 |12 [165] 5 [ Bud © |
1382 © 1158711359 |(10.87){ (2.98) | (2.72) | (9.96) [(11.83) (4:29) (3.62)|(5.71) |(4.3307) oo (5.12) |(0.24) [0.47) | (6.5) |(0.35) |(0.8661) Buzg| (1.57) | (8.1)
. 33 1264 | 211 | 19 153 [um | | | 139 | 92 | 200 43 3| 180 | 82 | 18 | 20 [ 135 35 %@ | 7 | 22
20082 (135) [(20.39)] (8.3) | (3.1) | (2.09) | (6.73) | (5.33) (540 (3.62)|(7.88) |(4.5)  Sam |(7.0)}(0.13) (0.71) |(9.06)|0.53) |(1.3879) 8% (2.99) | 48.5)
P [ m B % ® [ m m] e 00 1143 85| 180 | 32 | 18 | 200 | 185 %5 00 | 7 | %

30CS2 (15.79)/(12.68)|(10.59) | (3.11) | (2.09) | (9.02) [(11.61)|(4.85) (5.47) |(3.62) [(7.88)|(4.5) _ Bus |(7.09)[(0.13)|(0.71) (9.06) |(0.53) |(1.3379) ] (2.99) | 3.9
48 | 407 | 354 [ 79 [ 53 | 34 [ 30 [ 13 [ 139 | 92 | 200 (43 8| 180 | 3.2 | 18 | 230 | 135 5 W] 7 | a

44csz (19.14)](16.02)(13.98) | (3.11) | (2.09) |(12.36) |(14.96) |(4.85) | (5.47) [(3.62) (7.88) |(1.5) B |(7.09)|(0.13)}(0.71) |(9.06) | 0.53) |c1.3379) "B (2.99) | (90.4)

* Not provided with an eyebolt.

MECHANICAL SPECIFICATIONS

Accuracy (T. 1. R)* Reference Diagram
Flange Surface 0.04
Perpendicular to Shaft® | (0.0016)
Flange Diameter 0.04
Concentric to Shaft® (0.0016)

Shaft Run Out®© (0?68%8)
* T. 1. R. (Total Ind‘icator Reading)

SERVOMOTORS with a brake or a
modified shaft extension are also available.

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

Qoo
Woxo

A |Phase U A | Channel A output | K -
B [Phase V B { Channel A output | L -
C |Phase W C | Channel B output | M | -
D | Frame D | Channel B output | N —
Ground E | Channel Z output | P —
F | Channel Z output [ R | * For reset
G (Y S |0 V (battery)
H +5VDC T | 3.6 V (battery)
J | Frameground | — —
CONNECTOR TYPES
‘AC Motor Connector Types Absolute Encoder Connector Types
SERVOMOTOR
Type USAFED-| Receptacle | L-type Plug Straight Plug | Cable Clamp | Receptacle L-type Plug |Straight Plug | Cable Clamp
02CS1 MS3102 MS3108 MS3106 MS3057
03CS1 A14S-2P B14S-2S B14S-2S -6A
05Cs!1 MS3102 | MS3108 | MS3106 | MS3057 153102 | MS310 MS3106 | MS3057
- 98cs) AI8:10P | BI8-10S | B18-10S | -10A ZZSOS-IZQP stcﬁgg st(f;gs _\;Iiios
232 MS3102 | MS3108 | MS3106 | MS3057 ’
21885 A22-22P | B22-22S | B22-23S | -12A
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'10.3 SERVOMOTOR (Cont'd)
' (3) G Series (Absolute Encoder)
Drawing 1 Type USAGED-02AS1 and -03AS1

L 5.5(0.216)
LL LR LC -/ LR ) :
LT LM (0125 " JARES 18(0.315)
LG | LE ‘ . o A
: e/ __(_o,fz) 65(0226) _
n
! - ~\ h T3e1], |/ M6 P1.0 E 4(0.1575)
! W L H - | - <o
| = 3 9 A 2 M SR S
- - —
- | - . \y JL ‘.9 B
3| ¢ ' A 2 8
* o — ] i - L L | Ryraper 170" &
—-:/‘ﬁf—/. ka1 3
4. o<
encoper” | K82 $Lz 34
RECEPTACLE . .
MOTOR RECEPTACLE Detail of Shaft Extension
Notes: -

1. Absolute encoder is used as a detector.

2. Vibration: 15 zmorbelow

3. Plug and clamp are not attached for
receptacle connection.

4. Key and keyway comply with JIS B 1301-1976.
(Parallel key, keyway: common class.)
5. Motor should be mounted with connectors down.

Drawing 2 Type USAGED-05AS1 and -09AS1

L 8(0.315)
— |.|.“;/I LR LC | “La .
(G | LE 18(0.709) | am22 12(0.472)
' ]J (1102) | 141 3(0.408)
25 St ,
; ' — N e IM1OP1,25§ 5(0.1968)
i . e . Vi Z \[ ____l | - 0ls
2| ¥ ] 1 = 3 g
—_— ' ' — TAPER1/10 =
7 KB1 o e3
ENCODER I KB2 . -$LZ 8
RECEPTACLE /
MOTOR RECEPTACLE Detail of Shaft Extension

Notes:

1. Absolute encoder is used as a detector.

2. Vibration: 15 g m or below

3. Plug and clamp are not attached for
receptacle connection.

4. Key and keyway comply with JIS B 1301-1976.
(Paraliel key, keyway: common class.)
5. Motor should be mounted with connectors down.

Drawing3 Type USAGED-13AS2 to -44AS2
L ) . :

LC

LL LR
LT LM
e | LE
L
1
!
- I 2
5| g
2| = -
- : : § ¥ kB1
ENCODER | KB2

RECEPTACLE /

MOTOR RECEPTACLE
Notes:

1. Absolute encoder is used as a detector.

2. Vibration: .15 x'm or below

* Dimension for Type 13GS2
LR
LE |, 8"
t o
] 2
-
=
g s |

Detail of Shaft Extension

3. Plug and clamp are not attached for receptacle

connection.

4. Motor should be mounted with connectors down.
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in mm (inches)

AC Flange Surface Shaft Extension [Approx
SERVIMOTORIDWS-| L | LL | LM | LR | LT |KB1|KB2] IE |KL1[KL2 - : —| Mess
USAGED- : . LA LB LC|LE [LG|{LH ]| LZ S -0 kg (1b)
02ASTH 24197 157 [ 3 |60 [0 [ 12| _ | 1 | 8 | 100 80 Gap| 0 | 4 | 7 |12 |66 _ | 55
1 (9.21) | (7.75) | (5.39) | (1.46) | (2.36) | (3.54) | (6.77) (3.43) £3.425){(3.94) (3.1496) . onz| (3.54)  0.157) 0.276)](4.72){(0.26) ' (1.7)
03AST* 280 243 183 37 60 136 218 _ 76 87 109 80 L] 90 4 7 120 | 6.6 _ _ 6.5
(11.02)] (9.56) | (7.2) | (1.46) | (2.36) | (5.35) |(8.58) (3.43) (3.425)](3.94) |(3.1496) Somz (3.54) (0.157)X0.276)[(4.72) |(0.26) (14.3)
05AST* 277 219 150 58 69 127 177 _ 109 | 92 ' 145 110 .gum 130 6 2 | 165 9 = _ 8.5
5 (10.90}| (8.62) | (5.91) | (2.28) | (2.72) | (5.0) |(6.97) (4.29) [3.62)(5.71)(4.3307) <0oma} (5.12) | (0.24) [(0.47) (6.5) 1(0.35) (18.7)
09AST* M 276 207 58 69 184 234 _ 109 | 92 | 145 110 B! 130 6 12 | 165 _ 9 . _ 13
(13.14)](10.86){ (8.16) | (2.28) | (2.72) | (7.24) | (9.21) (4.29)1(3.62) | (5.71)(4.3307) oo/ (5.12) (0.24)((0.47)] (6.5) {(0.35) (28.7) -
13A8§2% 403 345 276 58 69 253 303 _ | 109 ] 92 1145 110 _:9@ 130 6 12 | 165 g |22 Sos] 40 20
(15.87)(13.59){(10.87){ (2.28) | (2.72) | (9.96) |(11.93) (4.29) {(3.62) |(5.71) |(4.3307) <aoma{(5.12) | (0.24) |(0.47) | (6.5) [(0.35) (0‘8661)-?““5 (1.57) | (44.1)
20AS2% 343 264 1 79 93 17 237 _ 139 | 92 | 200 114.3 _E“E—, 180 | 3.2 |18 | 230 | 13.5 {35 :ﬁ:m 76 22
3 (13.5) |(10.39)] (8.3) | (3.11).] (2.09) | (6.73) | (9.33) (5.47){(3.62)(7.88)}(4.5) 0w [(7.09)[(0.13){(0.71) (9.06)}(0.53) |(1.3379) "0 (2.99) {(48.5)
30AS2 401 322 269 79 53 229 295 | 123 | 139 | 92 | 200 {114.3 %,5 180 | 3.2 18 | 230 | 13.5 |35 3;'“ 76 29
(15.79){(12.68)1(10.59) | (3.11) { (2.09) | (9.02) |(11.61)|(4.85) |(5.47)[(3.62)[(7.88)!(4.5) ~ S (7.09)((0.13) (0.71) {(9.06) |(0.53) |(1.3379) "0 (2.99) {(63.9)
© 44AS2 486 407 354 79 33 314 380 | 123 | 139 | 92 | 200 1143 Bes| 180 | 3.2 18 | 230 | 13.5 135 o0l 76 41
(19.14)[(16.02) |(13.93) | (3.11) | (2.09) [(12.36)](14.96) |(4.85) |(5.47) [(3.62) |(7.88) |(4.5) .:’;1, (7.09)[(0.13)|(0.71) |(9.06) [(0.53) |(1.3379) "0 0™ (2.99) |(90.4)

* Not provided with an eyebolt.

MECHANICAL SPECIFICATIONS

£3 : :
Flonos §u°r°f‘;:;°y (T. 1. R) =T Reference Diagram SERVOMOTORS with a brake or a
Perpendicular to Shaft® (0.6016 ) modified shaft extension are also available.
Flange Diameter i 0.04
Concentric to Shaft® (0.0016)
Shaft Run 0ut© (0008%8)

* T, 1. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle
5 3
X
A | Phase U A | Channel A output | K —
B |Phase V B | Channel A output | L —_
C |Phase W C | Channel B output | M —
D | Frame D | Channel B output | N —
Ground E | Channel Z output | P -
F | Channel Zoutput [ R | For reset
G oV S |0 V (battery)
H +5VDC T | 3.6 V (battery)
J | Frameground |— —
CONNECTOR TYPES
- AC Motor Connector Types Absolute Encoder Connector Types
SERVOMOTOR
Type USAGED-| Receptacle | L-type Plug |Straight Plug | Cable Clamp | Receptacle | L-type Plug |Straight Piug | Cable Clamp
02AS1 MS3102 MS3108 MS3106 MS3057
03AS1 A14S-2P B14S-2S B14S-2S -6A
QPAST MS3102 | MS3108 | MS3106 | MS3057
09AS1 ) 7 - MS3102 MS3108 MS3106 MS3057
1387 A18-10P | B18-10S | BI8-10S | -10A 220.99P | B20.2%9S | B20.%98 | 19
20032 MS3102 | MS3108 | MS3106 | MS3057
44AS2 A22-22P B22-228S B22-22S8 -12A
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10.3 SERVOMOTOR (Cont'd)
(4) S Series (Absolute Encoder)

Drawing 1 Type USASEM-03AS2 and -05AS2

L
LL
64 R LC
ENCODER (2.52) LM L
(UTMAH-B15AS) )
\ . .
ﬁ\
3l = (B T~ R)
N 8 a TR
=Tore 2 9
LR : %
W 9| e| =] =
9l =
@ 4-$LZ 3
25(0.984) | KB

Notes: - )
1. Absolute encoder is used as a detector.

2. Vibration: 15 y m or below connection.

3. Plug and clamp are not attached for receptacle

4. Motor should be mounted with connectors down.

Drawing2 Type USASEM-08AS1, -15AS1, and -30AS1

LL LR
T LT LM 1
o [
LE LC
ENCODER
(UTMAH-B15AS) wlll @ |oa
QK
\ X
: e 2
3 - B W S
:[ Whlia -
’%. 3 . @ e l '< @y o2
Ole — = = g Hi. -
~igivlxT - S
cu\)l § g’. E 4 Y ;.a__i' , » 7
< o =
S?,‘é : . h %)
'c?) I X ] v X
) TAPER 1/10 4-4LZ |
| NAMEPLATE
: |25(o.984)l KB

Notes:

1. Absolute encoder is used as a detector.

2. Vibration: 15 g.m or below

3. Plug and clamp are not attached for receptacle
‘connection.

. (Parallel key, keyway:

— 1560 -

4. Key and keyway comply with JIS B 1301-1976.

common class.)

5. Motor should be mounted with connectors down.



in mm (inches)

AC Flange Surface Approx
SER"T"y’gf"’R Dl\‘l’:)?' L | LL |{LtM]|LR|LT]| KB |KL - Mass
USASEM- LA LB LC | LE |LG|LH|LZ kg (1b)

03AS2 ) 208 | 18 |14 | 30 | [ 19 F [ 90 |10 By | 80 | 3 | 8 | 105] 66| 32
(8.189) | (7.008) 1(4.488)((1.181) (3.110) (3.543)] (2.756 Qoor2 ) 3.150)1(0.118)}0.315)((4.134){0.236) (7.1)

05AS2 1 230 200 136 30 _ 101 _ 9 |0 '2“‘3" 80 3 8 105 | 66 3.8
(9.085) | (7.874) {(5.354)(1.181) (3.976) (3.543) | (2.756 0.omi2) |(3.150)}(0.118)}0.315){(4.134)(0.236)| (6.4)

08AS] 9 214 216 152 | 58 64 115 102 130|100 _{én&; 120 3 10 155 | 89 6.3
{10.787) | (8.504) |(5.984)1(2.283)] (2.52) {4.528)((4.016)|(5.118){(3.937 Z0.0011) 4.724)|(0.118)§0.394)}6.102)}0.354)| (13.9)

15AS1 9 325.5 267.5 | 203.5 58 64 166.5 | 109 145 110 ’§'°"5 130 6 12 165 | 89 11.5
(12.815) |(10.531) (8.012)|(2.283) | (2.52) |(6.555) (4.291)((5.709)1 (4.331 00011 ) {(5.118)}(0.236) 0.472)6.496)10.354)| (25.4)

30AST 9 374 304 240 70 64 206 | 135 | 200 {114.3 _(:m, 180 6 18 | 230 [¢13.5] 24.5
(14.724) |(11.969) |(9.449) |(2.756) | (2.52) |(8.110) (5.315))(7.874)| (4.50 -o.0ms) £7.087)[(0.236) 0.709)(9.055)0.531) (54.0)

SERVSB%OTOR Dwg Shaft Extension

Type No.
USASEM. LW | Q QK QA | X S \Y; P U w T
18 28 25 12 {1037 16 | 21 | Mo 43 5 5

0.1

(0.709) 1(1.102); (0.984) |(0.472) |(0.406){(0.630){(0.827) | P1.95 | (0.16% Y00 ) 0.197){0.197)
18 28 25 12 1103 19 21 | M0 |58 3, b] 5

08AS1

[Sh)

2
19AST “1(0.709) [(1.102) | (0.984) |(0.472){(0.406) (0.748)((0.827) | P1.95 | (0.228 .00 ) {0.197){0.197)
' 2 0
30AS1 9 20 36 32 14 12.5 22 24 | Mi12 |6.6 4, 6 6

(0.787) [(1.417)| (1.26) {(0.551){(0.492) (0.866) (0.945) | P1.25 | (0.260 3001 ) {0.236){(0.236)

MECHANICAL SPECIFICATIONS

Accuracy (T. |, R)* Reference Diagram - SERVOMOTORS with a brake or a
Flange Surface 0.04 odified sh i ilable.
Perpendioular to Shaft@® | (0.0016) modified shaft extension are also available
Flange Diameter 0.04

Concentric to Shaft ® (0.601'6)
Shaft Run Out © | (0%058)
*T. 1. R. (Total Indicator Reading)

- 151 -



10.3 SERVOMOTOR (Cont’d)
CONNECTOR SPECIFICATIONS

Motor Receptacle

N (fe11=1]
"W\moxo

-Absolute Encoder Receptacle

A | Phase U A | Channel A output | K —
B | Phase V- B | Channel A output | L | —
C |Phase W C | Channel B output | M —
p | Frame D | Channel B output | N —
Ground E | Channel Z output | P —
F | Channel Z output | R | For reset
G ov S |0 V (battery)
H. +5VDC T | 3V (battery)
1J | Frameground |— -
CONNECTOR TYPES
AC SERVOMOTOR Motor Connector Types Absolute Encoder Connector Types
Type USASEM- [ Receptacle | L-type Plug |Straight Plug | Cable Clamp | Receptacie | L-type Plug [Straight Plug | Cable Clamp
03AS2 MS3102 A 18/ MS3108 B 18| MS3106 B 18 MS3057-10A :
05AS2 _|-10P 108 -108 S IMS3102 A 20| MS3108 B 20| MS3106 B 20|\ o
08AST | Ms3102 A 20| MS3108 B 20| MS3106 B 20| ycaocr 10 |29 298 265 M83057-124
30AS1 -4P -4 48 f-1sd
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(5) D Series (Absolute Encoder)
Drawing 1 Type USADED-05EW to -37EW

T LR
LT LM

LG, | LE

J —
6.
o | 2
4 \—
MOTOR BRAKE | KB1
ENCODER SIDE KB2
Notes:
1. Absolute encoder is used as a detector.
2. Plug and clamp are not attached for receptacle connection.
3. Motor should be mounted with connectors down.
Detail of Straight Shaft with Key
in mm (inches)
AC .
_ SERVOMOTOR Shaft Extension
- Type
a UsaBep. |LRILE| g5 Q |OoK | T |uU |w
w =
aK w_ ~ ] 55 | 32 |22 a 50 45 6 3.5 6
-’-— 05EWZK i , T
| "_ 2.165)K0.126){ (0.8662 ops) (1.97) [ (1.77) {(0.236)(0.138)(0.236)
* p 0
R - 10EW2K I} 55- 3.2 122 'f,“m 50- 45 6 3.5 6
_ ' 2.165)10.126)| (0.866-0.0008) (1.97)[(1.77) {0.236) 0.138)((0.236)
. - o -
$s I sEwak 3 | B | 4 |28 Sos | S0 |45 | 7 [ 418
. 2.165)(0.157)] (1.102-3.0008) (1.97)](1.77) (0.276){0.157), 0.315)
9% 4 {28 0 50 45 7 4 8
22EW2K i -0.013
2.165)(0.157)] (1.1023 o) (1.97)|(1.77) (0.276){0.157) 0.315)
| 65 4 132 2 60 50 8 5 10
37EW2K o ) - =016
2.559)(0.157) (1.26-?me) (2.36) (2.97) |0.315)0.197) 0.394)

Note: Key and keyway comply with JIS B 1301-1976.
(Parallel key, keyway: common class.)
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10.3 SERVOMOTOR (Cont'd)

‘in mm (inches)

Ac Flange Surface Shaft Extension Apfgr)z Mfss
SERVO- : e
MOTOR L LtL |tM| LR | LT |KB1|KB2]| IE |KL1|KL2] D I‘:“:: out

Type o LA LA sLB |Le|LE|LelLH |tz tz] s | @ |N9d |Hols
USADED- . : - Brate [y,

R : i Brake

O0SEW20E* 237 182 138 £ 44 90 158 _ 138 | 93 | 130 } 200 | _ 114.3 O | 180 | 3.2 12 20 135 | 22 Qs | 50 17 16
(9.331) | (7.165) |(5.433) |(2.165) (1.732)](3.543) | (6.220) 5.433)13.661){5.118)(7.874); (4.50.%@.) (7.09) [0.126)(0.472)] (9.055) 0.531)) (0555-34!!!) (1.97)1(37.48) {(35.27)

10EW20E* 257 202 158 | 56 44 90 178 _ 138 | 93 | 130 | 200 | _ 114.3 3 | 180 | 3.2 12 230 {135 | _ {22 _?wn 50 19 18
10.118)| (7.953) {(6.220) |(2.165) {(1.732) | (3.543) (6.220) 5.433)(3.661)(5.118)(7.874 (4.5040101) (7.09) [0.126)[0.472){ (9.055) 0.531) (0356 (1.97) {(41.88) |(39.68)

) ISEW20E 210 217 171 55 46 95 191 742 | 160 | 93 | 130 | 235 | 250 [200 Soe | 220 4 16 270 | 13.5 M8 280 50 30 27
10.630)1 (8.543) {(6.732) |(2.165) |(1.811){(3.740) | (7.520) (5.591) 6.299))(3.661))5.118)(9.252)(9.843) (7.574-“0&) (8.66) [0.157)£0.630){10.630)0.531) (l.loz-omﬂ (1.97){(66.14) |(59.52)

2EWE 85 | W32 186 | 55 46 95 | 206 | 142 | 160 | .93 130 | 235 | 250 |200 os | 220 4 16 2710 | 13.5 Ms 28 Qs | 50 | 32 29
11.220){ (9.133) |(7.323) |(2.165) |(1.811){(3.740){(8.110) {(5.591) 6.299)((3.661))5.118)(9.252)(9.843 (7.874-2“!):) (8.66) [0.157)50.630)K10.630)] 0.531 (1.102-&:5) (1.97) |{70.55) |(63.93)

57EW2OE U5 282 236 65 46 95 256 142 | 160 | 93 | 130 | 235 | 250 200 Dow| 220 | 4 16 210 |-13.5 Ms 32 Qo | 60 39 - 36
. 13.583)(11.102)|(9.291) {{2.559) | (1.811){(3.740) [(10.079)] (5.591) G.Z”)k&“l) 5.115) 9.252)(9.843 (7.874-?1«1) (8.66) [0.157)(0.630){{10.630)K0.531 (.26 -Sowe) {(2.36) | (85.98) 1(79.37)

* Eyebolt is not furnished.
. Note : All dimensions are for AC SERVOMOTORS with/without holding brake

MECHANICAL SPECIFICATIONS

Accuracy (T.1. R)* Reference Diagram . SERVOMOTORS with a brake ora
0.04 - modified shaft extension are also available.
Flange Surface (0.0018)
Perpendicular to Shaft® .06t
(0.0024)
Flange Diameter 0.04
Concentric to Shaft ® (0 0016)

. *T 1. R. (Total Indicator Readmv)
+ Accuracy for motor types USADED- 15EW, -22EW, 3/EW

CONNECTOR SPECIFICATIONS |

Motor Receptacle Absolute Encoder Receptacle

MS3102 A 24
-10P

MS3108 B 24
-108

MS3106 B 24
-108

MBS3057-16A

MS3102 A 20
-29P

MS3108 B 20
-298 '

MS3106 B 20
-29S

A |Phase U | “A | Channel A output | K [Channel S output
B |Phase V B | Channe! A output | L [Channel S output
.C |Phase W | C | Channel B output | M -
Frame . 1D | Channel B output | N —
Dig 4 hai 4
rounc E | Channel Zoutput [P | - —
E Te%rnal]i{:al F | Channel Z output | R | For reset
Brake G| 0V S |0 V (battery)
F lrerminal H +5 VDC T | 3.6 V (battery) |
G — J | Frameground |— —
CONNECTOR TYPES
‘AC Motor Connector Types Absolute Encoder Connector Types
SERVOMOTOR : — : : ——
~ Type USADED- Receptacle | L-type Plug |Straight Plug| Cable Clamp Receptacle | L-type Plug |Straight Plug| Cable Clamp
MS3102 A 20| MS3108 B 20 | MS3106 B 20 '
T S T R MS3057-124

MS3057-12A
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10.4 MANUAL PULSE GENERATOR
TYPE: PREH-2E5T/100-M

205  46.5(1.831)
Note (1'1ﬂ)_ 8 (0.315) ) / RATING NP

\

|
il

460 (2.362)
480 (3.150)

477 (3.031)
460 (2.362)

]//U/n (3.071) U]L—t

02(0.008)OR |||\, S THICK
Less —» N . THICK
54 (0.079)\ 57 NBR RUBBER
(2.126) \(2244) 2mm (0.079in.) —

I 1o

3-M4X 0.7 (0.028) q

Max. Tightening Torque : 1.7 N (17 kgf-cm)

Note: To set the dial, dial graduation should be in the
‘width D of the plate center mark with dial stop.

RATING NP TERMIN;‘\L NP

[ 12

20

©
ol " 00 o0O®

8 0 0 00 ®

3—-45 HOLES

" Panel Drilling Plan
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MOTIONPACK FD MODEL 0
DESCRIPTIVE INFORMATION

TOKYO OFFICE .
New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo 105-6891 Japan
Phone 81-3-5402-4511 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
2121 Noman Drive South, Waukegan, IL 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Carroliton, OH 45449, U.S.A.
Phone 1-937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundes Filho, 620 Bairro Saude-Sao Paulo-SP, Brazil CEP: 04304-000
Phone 565-11-5071-2552 Fax 55-11-5581-8795

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-6196-888-301

Motoman Robotics Europe AB
Box 504 S38525 Torsds, Sweden
Phone 46-486-48800 Fax 46-486-41410

Motoman Robotec Gmbl-l
reldstrage 1, 85391 Allersh G
Phone 49-8166-900 Fax 49-8166-9039

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardton Woods Cumbemauld, G68 SLF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kfpa Bldg #1201, 35-4 Youido-dong, Yeongdungpo-Ku, Seoul 150-010, Korea
Phone 82-2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-282-3003 Fax 65-289-3003

YASKAWA ELECTRIC (SHANGHAI) CO., LTD.
4F No.18 Aona Road, Waigaogiao Free Trade Zone, Pudong New Area, Shanghai 200131, China
Phone 86-21-5866-3470 Fax 86-21-5866-3869

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

YASKAWA ELECTRIC (HK) COMPANY LIMITED
Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

BEWJING OFFICE

Room No. 301 Office Building of Beijing Intemational Club, 21
Jianguomenwai Avenus, Beijing 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

TAIPEI OFFICE
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

SHANGHAI YASKAWA-TONGJI M & E CO., LTD.
27 Hui He Road Shanghai China 200437
Phone 86-21-6531-4242 Fax 86-21-6553-6060

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beijing P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO,, LTD.

7, Yongchang-North Street, Beijing Economic Technologlcal Investment & Development Area,
Beijing 100076, P.R. China

Phone 86-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

MANUAL NO. SIE-C883-1.1C
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