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[Manual Version : 2.3]
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Chapter 1: Linear Coordinate Position Operation Type

1.1 Major Functions

1.1.1 Operating

Mode

Note: After changing the operating mode of [PE-601], maker sure to carry out origin run prior to starting

operation.
1) Operating Mode 0~4
Operating Mode Major Functions
0 - Operate 64 coordinates by using 6 input contacts.
- Operate 32 coordinates by using 5 input contacts.
1 — Operate based on external position pulse input.
- Restrict drive torgue.
- Operate 16 coordinates by using 4 input contacts.
5 — Operate based on external position pulse input.
- Restrict drive torgue.
- Output middle position coordinates at contacts.
3 — Operate external pulse synchronization position
— Operate 16 coordinates by using 4 input contacts.
4 — Set data by using digital switch
5 — Set digital switch’s 4 place, Psel0, Psell, SPDO
— Operate based on external position pulse input.

Operating“ N Decelerating

Speed I’.\L;\.;UIUI IRV tlme

time
Operating po§ition
Starting position InPOS range

START

InPOS —|

SVON |

BRK » Break operating time [PE-516]

The servo features an ability to set the absolute position coordinates, operating speed

and acceleration/deceleration time, and operate by selecting the desired position,

speed and the acceleration/deceleration time through the use of PLC or external

equipment. It can be used for rectilinear motion systems.

ot
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| . Operating Software

2) Operating mode 5: 2 Step reciprocating operation
Operating Mode Major Functions

— 2 Step reciprocating operation

5

— Set Data by using digital switch

Operating 4 . . .
. ¥ D|g|ta| switch setting data
speed Operating speed 1 [PE=-702]
Operatlng speed 0 [PE4701]
InPOS ange
Operatlon position

Origin  Start\g position 1Step position

[PE-741] 2Step posmon
[PE-721]

/

— This servo features an ability to engage in reciprocating operation after setting
absolute position coordinates [PE-741] and [PE-761], operating speed [PE-701]
and [PE-702] and acceleration/deceleration time [PE-709] and [PE-710]

it can be used in feeding system for drilling work.
- Coordinates of [PE-721] are relative to coordinates of [PE-741].
For example, when coordinates are set as [PE-741]=40, [PE-721]=5, the motor
runs at an increase of 5 in coordinate toward operating speed 0 (absolute coordinate
45) from coordinate 40 of [PE-741], which is 1 step position.
— The data of 2 Step position and the operating speed 0 can be set using the digital
switch.
— The reciprocating operation is executed continuously. When the operation is
completed, InPOS is displayed.
— If the machine is restarted after being stopped by the stop contact during

operation, it automatically runs over the remaining distance.

N\
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Chapter 1: Linear Coordinate Position Operation Type

1.1.2 Position Operation
1) Setting position coordinates

. . ) Position
Operating Position Group Selection )
) Selection Set Menu
Mode Coordinates
PSEL4 | MPGEN | PSELO~PSELS
X X 16 Points [PE-721]~[PE-736]
64 Points ;
) O X 16 Points [PE-741]~[PE-756]
0 (16 points, )
4 group) X O 16 Points [PE-761]~[PE-776]
O O 16 Points [PE-781]~[PE-796]
64 Points X 16 Points [PE-721]~[PE-736]
1 (16 points
P 0 16 Points | [PE-741]1~[PE-756]
2 group)
2,3 16 Points 16 Points [PE-721]~[PE-736]
4 1 Points [PE-721]

Note In Operating Mode 4, the digital switch setting is saved in [PE-721]
2) Position Operation completion signal output
When the position operation is completed, the position operation completion
(inPOS) signals are generated contacts.
3) Position operation middle coordinate output
Speed }

. . . Operation
Middle Middle Middle Rosition

Starting Position 1 Position 2  Position 3
Position

Position

22N Range of position
START ] operation completion

INPOS
OP1

opP2

OP3

OP4
The fodr areas are dutput in seguence based on the middle position values set during

the position operation. The middle position shall be set based on the absolute
position coordinates in respect to the coordinates from the starting position to the
operation position.

Example)

Starting Middle Middle Middle Operation
position position1 positon?2 position3 Position

If position increases [PE-721] [PE-742] [PE-762] [PE-782] [PE-722]

If position decreases [PE-721] [PE-781] [PE-761] [PE-741] [PE-722]

/N
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I1. Operating Software

4) Setting operation speed and acceleration/deceleration time
Eight types of operating speed and acceleration/deceleration time can be selected

using three input contacts.

Speed selection contacts Operation | Acceleration/Deceleration
SPD1 SPD2 SPD3 speed Time
X X X PE-701 PE-709
O X X PE-702 PE-710
X 0 X PE-703 PE-711
@) @) X PE-704 PE-712
X X O PE-705 PE-713
O X O PE-706 PE-714
X 0 O PE-707 PE-715
O O O PE-708 PE-716

1.1.3 MPG(Position pluse) Operation

Set the position unit with the number of pulses versus the motor rpom, and enter the
pulse train to operate the system. The MPG operation can be activated only in
operation mode 1 and 2 and when the MPGEM contact is in ON position. MPG
operation is ignored when the MPGEN contact is off position.

1.1.4 Torque Control
The maximum torque of the motor can be restricted during operation. This function is

used to apply consistent force of torgue, or to limit torque for safety purposes.

1.1.5 Origin Run

Origin Mode Major Functions
0 Set current coordinates as origin.
1 Set origin by sensor (Dog).
2 Set origin by limit.
3 Set origin by sensor and limit.
4 Set origin by damper torque.
1.1.6 Jog Run
Operating Mode ==eDIk=
Contact - Jog run using contact switch
Loader - Jog run by loader manipulation.
— Current coordinates can be set in menu
2 ¥
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Chapter 1: Linear Coordinate Position Operation Type

@ Jog run speed can be set high/low speed with [r/min]unit.

Setting Mode Menu
Low speed jog run PE-801
High speed jog run PE-802

(@ Setting the acceleration/Deceleration time for Jog run[PE-803]
Set the applied acceleration/Deceleration time during jog run.

® Jog run
@ ‘P-JOG’ ON : Low speed, CW run
® ‘N-JOG’ ON in the @condition(‘P-JOG’ ON) : High speed, CW run
© ‘N-JOG’ OFF in the (®condition(High speed, CCW run) : Low speed, CW run
@ ‘P-JOG’ OFF : Stop
©® For CCW run, After ‘N-JOG’ ON all flow is the same as CW run.

1.1.7 Setting operation Data
Setting Mode Major Function

Menu setting Edit and set menu using loader

Communication o
Set data based on communication(CN3).

setting
. Set data using BCD code of I/O contacts
I/O setting . .
(PLC, Digital switch)
Analog Set speed based on analog inpiut

1.1.8 Operation Data Output

Output Mode Output Details
Communication ) o
Output operation data based on communication (CN3).
out put
= Data are output in =5V according to the set scale
units, and the following operation data are output
according to the output mode.
Output Mode Output item
0 Command speed
Analog
1 Current speed
2 Commend torque
3 Current torque
4 Command position
5 Current position

N\
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I1. Operating Software

1.2 System Configuration
1.2.1 Connection diagram (Linear coordinate position operation type(VP-1)) : Operation Mode 1~5

Regeneration
resistance
MCCBI1 MC1
1
Power supply AC O~0 L1 B1 B2
200~230V NF 9 L2
50/60 Hz oo L3
é L1C  Servo drive
(Note1) L2C APD-VP
— [ocns
>, CN1
bC24[v] [ 24V IN 0
L+ 5
p— Lo QA >
o o SVON | 49 36 |ALARM- |——>
o o START [ 13
Q_o EMG | 18 < ST >
1 38 JRDY- —  »
0O O ALMRST | 17
o o PSELO/DATAI-1] 44 33 | BRAKE >
o o PSELT/DATA1-2] 45 - 34 JorGg-oUT ———
o o PSEL2/DATAI-4] 46 I‘f_ 39 [INPFOS |—mop
o PSEL3/DATAI-8] 47 40 JopP1/SEL1 }f——p
o o PSEL4/READEN] 48 41 JorP2/SEL2——»
Q__O CCWLIM | 20 42 |OP3/SEL3————»
QO CWLIM | 19 43 JOP4/SEL4|———F»
o o STOP | 14 24 |GND24 ¢——
O/O ORGIN I 15 —- 25 JGND24 +—
o o DOGIN [ 16
o/o "=l BE MONITOR OUTPUT
o T3 4 [ MONITT |—=oY ~ oV m
o/o MPGEN/DATA2-1] 21
o o SPDI/DATA2—2| 10 [ 5 |wonTz] —5V ~ +5V
O/O SPDQ/DATA2*4 22 E@m( x l ‘ \
o o SPD3/DATA2-8] 23
Encoder Output
Line drive
Upper + EED%(
controllgr. B 32 | /AO
+
29 | BO Upper
M%%EZ 30 I /8O DOOC controll
er
Upper —-10V ~ +10VrsppcomM I 27 2120 E%C
controller | AN GNO T 31/20
- =10V ~ +10V —Ccom T8
r
| PO —=rot t

Note 1) Control power supply terminals (L1C, L2C) are provided in models with capacity
equal to or greater than APD—-VPO5N.

1-8 MECAPION
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Chapter 1: Linear Coordinate Position Operation Type

* Connection diagram (Linear coordinate position operation type(VP-1)) : Operation Mode 6

Regeneration
resistance
MCCB1 MC1
Power supply AC Q~0 L1 B B2 '
200~230V NF o L2
50/60 Hz oo L3
é L1C
L2C Servo Drive
(Notet)
APD-VP
CN3
@ CN1
DC24[V] .
[ +24V IN |50
—_— K: 35 JALARM+ [——»
O/O SVON | 49 36 lJALABM- |—»
o o START | 13
o0 o Vel B K: 37 |rOY+ >
J—— 38 |rOY- —
O O ALMRST § 17
o o DATAI-1] 44 33 |BRAKE —>
o o DATA1-2[ 45 I; 34 Jorg-our ——>
o o DATA1-4] 46 [(_ 39 [inpOs —»
o o DATA1-8] 47 40 [SELT >
o o READEN] 48 41 |seEL2 >
QO CCWLIM | 20 42 JSEL3 —>
Qo cwiim T 19 43 |sEL4 —»
o o stor |12 24 |GND24  |[¢&———
o o ORGIN | 15 —& 25 |GND24 _ [¢——
o o DOGIN | 16
o/o ey BE MONITOR OUTPUT
o o N-JOG | 12 [ 4 | moniTs _SVONCSV ('\‘
o o MPGEN [ 21
O/O PSELO | 10 5 [ MONIT2 5V ~ +5V
o o PsELT [ 22 4R
1 | GND
o o sPoT [ 23
ENCODER OUTPUT
LINE DRIVE
Upper PF+]6 EEDOO(_
controller | [ LI 1 PE-17 32 | /AC
PR+ ] 8
29 1 BO Upper
PR- SEZ 30 | /B0 DOOC controlle
Upper -10V ~ +10V spocom I 27 IZED%(
controller | AN\ M E E /70
Upper =10V ~ +10V A-COM T 28
AN/
controller GND 1 IE
Note 1) Control power supply terminals (L1C, L2C) are provided in models with capacity
equal to or greater than APD—-VPO5N.
MECAPIO/;\, 1-9



I1. Operating Software

1.2.2 Control Signal
1) Contact input signal

Elon Name Description

50 +24V IN

49 SVON Servo ON

13 START Operation started

18 EMG Emergency stop

17 ALMRST Alarm reset

20 CCWLIM Forward direction(Counterclockwise) running prohibited

19 CWLIM Rearward direction(Clockwise) running prohibited

14 STOP Operation stop

15 ORGIN Origin run started

16 DOGIN Origin sensor

11 P-JOG Forward direction jog

12 N-JOG Rearward direction jog

Pin Operating Operating .

No. Name e Model. 2. 3 Operating Mode 4

44 PSELO/DATA1-1 Position selection 0 Digital Switch1 Data0

45 PSEL1/DATA1-2 Position selection 1 Digital Switch1 Data1l

46 PSEL2/DATA1-4 Position selection 2 Digital Switch1 Data2

47 PSEL3/DATA1-8 Position selection 3 Digital Switch1 Data3

48 PSEL4/READEN Position Group Selection 0 Data Read Enable

21 MPGEN/DATA2-1 Position Group MPGEN/ Digital Switch2 Data0
Selection 1 TRQLIM

10 SPD1/DATA2-2 Speed selection 1 Digital Switch2 Dataf

22 SPD2/DATA2-4 Speed selection 2 Digital Switch2 Data2

23 SPD3/DATA2-8 Speed selection 3 Digital Switch2 Data3

N\
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Chapter 1: Linear Coordinate Position Operation Type

2) Analog input signal

Pin

Name Description
NO. >

27 SPDCOM |Analog speed command input(=10[V]~+10[V])

28 A-COM |Analog speed command input(-=10[V]~+10[V])

1 GND Analog signal ground

* If the system is operated at an override (overlapping) speed at the analog speed
command (menu NO. [PE-717] set to “l17), the system operates at a speed

command which is overlapped with the digital speed command.

A
Speed

Digital speed

Command Voltage

-10V

+10V

(Note) If + voltage is applied irrespective of the rotating direction of the
motor, speed increases; and speed decreases if — voltage is
applied

3) Pulse train input signal

,\Fl)g Name Description
6 PF+ Line Drive(5V) : F+ Pulse input
7 PF- Line Drive(5V) : F- Pulse input
8 PR+ Line Drive(5V) : R+ Pulse input
9 PR- Line Drive(5V) : R— Pulse input

2
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I1. Operating Software

4) QOutput contact signal

Pin
D "
NO. Name escription
35 ALARM+/ Outputg ALARM status.
/36 ALARM- * ON : Normal mode
e OFF : ALARM mode
/%78 RDY+/RDY- |ON : Normal mode (Operation Preparation completed)
33 BRAKE Outputs brake operation signal when servo is operating
34 ORG-0OUT |Outputs origin run completion signals
39 INPOS Outputs position operation completion signals.
Or, Outputs position coordinate OPO (in case [PE-604]=2).
Operating Operating Operating Operating
Mode 0 Mode 1 Mode?2 Mode4
Og;ﬁ;gi Middle
40 OP1/SELT posI coordinate BCD Data Select0
coordinates area 1
OP1
Middle
41 OP2/SEL2 OoP2 coordinate BCD Data Select1
area 2
Middle
42 OP3/SEL3 OPS3 coordinate BCD Data Select?2
area 3
Middle
43 OP4/SEL4 OP4 coordinate BCD Data Select3
areas
5) Monitor output signal and output power supply
Pin oL
NO. Name Description
4 MONIT1 Analog monitor output 1(-5[V]~+5[V])
5 MONIT2 Analog monitor output 2(-5[V]~+5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V]power output terminal

6) Encoder output signal

1-12 MECAPIONY

Pin
D L
NO. Name escription
31 AO . .
Outputs encoder signal received from the motor after
32 /AO R . o ) )
dividing it according to the frequency dividing ratio set in
29 BO menu [PE-418] (5V Line drive system)
30 /BO ystem).
2 Z0 Outputs encoder Z signal received from the motor
3 /ZO (5[V] Line drive system)
2 ¥




Chapter 1: Linear Coordinate Position Operation Type

1.3 Menu
1.3.1 Operating Mode Menu
MENU UNIT INI Descriotion
NO CODE NAME MIN MAX s
0 pd—001 | Current State - - Dlsplay§ current ope.rat|on mode.
- - Normal; nor , Alarm : alarm number
1 Pd-002 | Current Speed r/min 0 Display current operating speed
P ~99999 | 99999 piay berating speed.
2 Pd-003 | C d Speed r/min 0 Display current command speed
ommand Speed 1" _g9999 | 99999 piay peed.
- 0 Display speed command values based on
3 Pd-004 | Reference Speed 99999 99999 the.acceleratlpn/deceleratlon time
during operation.
. - 0.0 ) . .
4 Pd-005 | Current Position 9999.9 | 9999.9 Display current position coordinates.
N - 0.0 Display current target position
> | Pd=006 | Refer Position ~9999.9 | 9999.9 | Coordinates.
» - 0.0 Display operation command position
6 | PA-007 | Command Position |"_gg50 o'| 99999 | coordinates.
- 0.0 Display the difference between target
7 Pd—-008 | Remain Position 299999 | 9999.9 Posm(?n coordinates and current position
coordinates.
. [%] 0 . . .
8 Pd-009 | Torque Limit 0 300 Display torque—Ilimit setting.
[%] 0.0 Display current load rate versus rated
9 Pd-010 | Current Load 299999 | 9999.9 |10ad.
[%] 0.0 | Display average load rate of 5 seconds
10} Pa-0T1 ) Average Load ~9999.9 | 9999.9 | versus rated load.
) [%] 0.0 Display maximum instantaneous load rate
T} Pa=012 | Maximum Load "~ g500 97| 9999.9 | versus rated load.
. Volt 0.0 .
12 Pd-013 | DC Link Voltage 1 Display Condenser’s DC voltage value.
0.0 999.9
13 Pd-014 | 1/O Set : : Display current I/O CN1’s input state.
14 Pd-015 | Input EXT SET - - Display state of externally set input
- - contacts
15 Pd-016 | I/O State : : Display current operating condition of I/O.
16 | Pd-017 | Input Logic Set - B
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - B
19 Pd-020 | Software Version : : Displays software version number.

¥ Communication Code is to be used for selecting the menu when using TOUCH or PC Communication

/N
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ll. Operating Software

1.3.2 Alarm Display Menu

MENU UNIT INI Describtion
NO | CODE | NAME MIN | MAX P
Alarm History 01 ~ 20 - -
20 PA-101 Alarm History01 Display status of alarms occurred in the
~ ~ ~ - - past.
39 PA-120 Alarm History20
# Alarm codes and Descriptions
CODE NAME Description or Causes Corrective action
nor—oF Normal svoff Servo off Normal state -
nor—on Normal svon Servo on Normal state -
L1.01 L1.01 98232. Comm. Error, Control circuit Replace the drive
operation error
) Control signal wiring, external 24V power
AL-01 | Emergency Stop | EMG input contacts open. supply
AL-02 Power Fail Main power supply turned off Check the wiring of min power supply
AL-03 Line Fail Motor and encoder wiring error Check set values and CN2 & U.V.W wiring
AL-04 Motor Output Motor drive circuit output error Check U.V.W wiring or IPM module
AL-05 Encoder Pulse Encoder pulse number set error Check set value[PE-204], CN2 wiring
AL-06 Following Error | Position pulse following error Check the [‘PE—514]vaIue, Wiring and limit
contact, gain set value
AL-07 Limit Direction | Operation in limit direction Direction of running, limit contacts
AL-08 Over Current Over current W|.r|ng, motor, encoder, setting, gain setting,
drive replacement
AL-09 Over Load Over load Load state, wiring, motor, encoder setting
AL=10 Over Voltage Over voltage Input vpltage, brakmg resmtanpe wiring,
excessive regeneration operation.
AL=11 Over Speed Over speed Enpoder.Settlng, encoder wiring,
gain setting
AL-12 Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 Not Used Not used -
AlL-14 ABS Data Error | Absolute encoder data transmission error | Initial reset
AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | /\PSolute encoder multi=running data |y roser
transmission error
AL-17 ABS Read Fail Absolute encoder reading error Check absolute encoder & CN2 wiring
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 | Flash Erase Fail | Flash ROM data delete error Replace drive
AL-21 Flash Write Fail | Flash ROM data writing error Replace drive
AL-22 Data Init Error Data initialization error Replace drive
AL-23 EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Err1 Error menu which cannot be corrected in | Correct menu after turning off servo
Servo—on condition
Occurs when attempting to enter data s .
Err2 Error2 which deviate from the setting range Enter data within the range of setting
Occurs when attempting to correct menu
Err3 Error3 after locking menu using [PC-909] | Correct menu after unlocking [PC—909]
(Menu Data Lock).

N\,
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Chapter 1: Linear Coordinate Position Operation Type

1.3.3 System variable setting Menu
Menus carring “*” mark cannot be corrected when the servo is on.

MENU UNIT INI

D .
NO | CODE NAME MIN MAX escription
_ - - Set motor ID. When setting motor ID, ID is
40 | *PE=201 | Motor ID 0 99 automatically set from [PE-210]~[PE-217].
bps 0 Set baud rate of CN3’s RS232.
_ (Reconnection of power supply required.)
41 | *PE-202 | Baud Rate 0 : 0=9600[bps], 1=19200[bps]

2=38400[bps],3=57600[bps]

- 0 Set type of relevant encoder(0 :PHASE A

42 *PE-203 | Encoder Type 0 9 Lead, 1:PHASE B Lead, 6:Absolute value
encoder)
43 *PE-204 | Encoder Pulse p1/r 99é99 Set no. of pulses of relevant encoder.
e [%] 300 o .
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value of CCW running.
. [%] 300 .. .
45 PE-206 | CW TRQ Limit 0 300 Set torque limit value of CW running.
- 0
46 *PE-207 | System ID 0 99 Set drive ID for communication.
- 0
47 | *PE-208 | System Group 1D 0 99 Set drive group ID for communication.
— 5 - -
48 pE-209 | Start Menu No. Set operatm.g Mode. Menu to be displayed
1 20 After operation begins.
, gf-cm-s® 1D ,
49 *PE-210 | Inertia 001 999,99 Set motor Inertia moment.
50 *PE-211 | Trg C kaf-cm/A O 1 Set motor torque constant
ra ~on 0.01 | 999.99 a '
51 *PE-212 | Phase Ls mf I Set motor phase inductance
0.001 | 99.999 P '
ohm ID .
52 *PE-213 | Phase Rs 0.001 99,999 Set motor phase resistance.
53 *PE-214 | Rated | A I Set motor rated current
atea is 0.01 | 999.99 ‘
54 *PE-215 | Max S d r/min I 1 Set motor Max. speed
ax opee 0.0 | 9999.9 - speed.
55 | *PE-216 | Rated Speed f/min O 1 Set motor rated speed
ated obee 0.0 9999.9 peed.
- 8
56 *PE-217 | Pole Number 5 98 1 Set no. of motor poles.

57 PE-218 | Not Used

PE-219 - -
58 ~ Not Used
PE-220

3% Communication code is to be used for selecting the menu when using TOUCH or PC Communication

/N
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ll. Operating Software

— Special Large Capacity : APD-VP220,VP300,VP370
Menus marked with “*” cannot be corrected during Servo—0n

MENU UNIT INI -
Description
%%'”3;” CODE NAME MIN MAX Mode
+PE-201 - - Sets Motor ID (Refer 4.4.1), When setting motor ID: Be
40 Motor ID 0 99 set automatically from [PE-210] to [PE-218] PST
RS232 Comm. speed [bps] 0 Sets RS232 communication speed of CN3
21 *PE-202 0=9600[bps], 1=19200[bps] PST
Baud Rate 0 1 2=38400[bps],3=57600[bps]
*PE-203 - 0 Sets applied encoder type (0 : A phase lead, 1 : B
42 Encoder Type 0 9 phase lead, 6 : Absolute encoder) PST
[p/r] 3000
43 *PE-204 | Encoder Pulse 1 99999 Sets the number of encoder pulse. PST
[%] 210 -
44 PE-205 CCW TRQ Limit 0 210 Sets torque limit value at CCW. PST
[%] 210 -
45 PE-206 CW TRQ Limit 0 10 Sets torque limit value at CW. PST
— 0 ) ) )
46 *PE-207 | System ID 0 99 Sets drive ID on communication PST
— 0 ) ) )
47 *PE-208 | System Group ID 0 99 Sets drive group ID on communication PST
- 2 Sets the operation status display menu with
48 PE-209 | Start Menu No. 1 20 [Pd-001]~[Pd-020] at power on. PST
+PE-210 ) gf-cm-s” 1D Sets inertia of motor. (Modification is possible when
49 Inertia 01 9999.9 | [PE-201] is “07) PST
“PE-211 kgf-cm/A IO Sets torque constant of motor
50 Trq Con 0.001 99.999 | (Modification is possible then [PE-201] is “0") PST
*PE-212 . mH 1D Sets Q-axis inductance of motor
51 Q-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “07) PST
PE-213 _ mH IO Sets D-axis inductance of motor
52 D-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “07) PST
PE—214 me IO Sets phase resistance of motor
53 Phase Rs 0001 | 99999 | (Modification is possible when [PE-201] is “0”) PST
\PE-215 A 1o Sets rated current of motor
54 Rated Is 0.01 999 99 | (Modification is possible when [PE-201] is “0” .) PST
“PE-216 r/min 1D Sets max.speed of motor
55 Max Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “07) PST
“PE-217 r/min 1D Sets rated speed of motor
56 Rated Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “07) PST
- 8 Sets pole number of motor
57 PE=218 | Pole Number ° 98 | (Modification is possible when [PE-201] is “0”) PST
A 0 Sets current offset of motor
58 PEZ219 | Ibs Offset Save ~99.999 | 99.999 | (Modification is possible when [PE-201] is “0”) PST
A 0 Sets current offset of motor
59 PE=220 ] Ies Offset Save ~99.999 | 99999 | (Modification is possible when [PE-201] is “07) PST

% Communcation code is to be used for selecting the menu when using TOUCH or PC Communication.

N\,
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Chapter 1: Linear Coordinate Position Operation Type

# Motor type and 1D

Model ID | Watt Remark Model ID | Watt Remark
SAR3A | 1 30 SE09A | 61 900
SARBA | 2 50 SE15A | 62 | 1500
SAO01A | 3 100 SE22A | 63 | 2200

SE30A | 64 | 3000
SBOTA | 11 100 SE06ED | 65 | 600
SBO2A | 12 | 200 SE11D | 66 | 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 250 | Customized type SE22D | 68 | 2200
HBO2A | 15 200 Hollow type SEO3M | 69 300
HBO4A | 16 | 400 Hollow type SEOBM | 70 | 600

SEOSM | 71 900
SCO4A | 21 400 SE12M | 72 | 1200
SCOBA | 22 | 600 SE05G | 73 | 450
SCO8A | 23 | 800 SE09G | 74 | 850
SC10A | 24 | 1000 SE13G | 75 | 1300
SCO03D | 25 | 300 SE17G | 76 | 1700
SC05D | 26 | 450 HEO9A | 77 | 900 Hollow type
SC06D | 27 | 550 HE15A | 78 | 1500 Hollow type
SCO7D | 28 | 650 SETIM | 79 | 1050 | Customized type
SCOIM | 29 SEO7D | 80 650 | Customized type
SCo02M | 30 SF30A | 81 | 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 2200
HCO6H | 33 | 600 Only S/T SF35D | 86 | 3500
SCO5A | 34 | 450 Only S/S SF55D | 87 | 5500
SCO5H | 35 | 500 Only S/S SF75D | 88 | 7500
SCO8A | 36 | 750 Only S/S SF12M | 89 | 1200

SF20M | 90 | 2000
HBO1A | 37 100 Hollow type SF30M | 91 | 3000
HC10A | 38 | 1000 Hollow type SF44M | 92 | 4400
HE30A | 39 | 3000 Hollow type SF20G | 93 | 1800
HBO3H | 40 | 250 Semic?)r:éuotor SF30G | 94 | 2900
HCO3H | 41 | 250 Only SF44G | 95 | 4400

Semiconductor
SF60G | 96 | 6000
HCO5H | 99 500 | Customized Type

/N
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ll. Operating Software

# Motor type and 1D

Model ID | Watt Remark Model ID | Watt Remark
SE35D | 101 | 3500 Only DS
SE30D | 102 | 3000 | Special type
SF44ML | 103 | 4400 | For LG only
SF75G | 104 | 7500 | Customized
SE35A | 105 | 3500 | Customized
SF55G | 106 | 5500 | Customized
SF60M | 107 | 6000 | Customized
SG22D | 111 | 2200

SG35D | 112 | 3500

SG55D | 113 | 5500

SG75D | 114 | 7500

SG110D| 115 | 11000

SG12M | 121 | 1200

SG20M | 122 | 2000

SG30M | 123 | 3000

SG44M | 124 | 4400

SG6OM | 125 | 6000

SG20G | 131 | 1800

SG30G | 132 | 2900

SG44G | 133 | 4400

SG60G | 134 | 6000

SG85G | 135 | 8500

SG110G | 136 | 11000

SG150G | 137 | 15000

SH220G | 141 | 22000

SH300G | 142 | 30000

SJ370G | 143 | 37000
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Chapter 1: Linear Coordinate Position Operation Type

1.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Description
NO CODE NAME MIN MAX =
. ) b 2.0 . . .
60 PE-301 | Inertia Ratio 1 0 500.0 Set inertia ratio of load.
. ) 1/s 50 " ) .
61 PE-302 | Position P Gaint 5 500 Set position control proportional gaini.
. . 1/s 50 " ) .
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain2.
[%] 0 . .
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
msec 0 Set time constant of position feed
64 PE-305 | PFFFLTTC 0 10000 Forward control filer.
65 | PE-306 | P OMD ELT TC msec 0 Set time constant of position command
0 10000
By type of
. rad/s ; Set speed proportional gaini
—_ t .
66 | PE-307 | Speed P Gaint CAIEMER | (APD-VPR5—04:500, VPO5~10:300,VP15~50:200)
0 5000
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain?2.
0 5000
50
68 PE-309 | Speed | TCT ms1ec 10000 Set speed integration time constantl.
50
69 PE-310 | Speed | TC2 ms1ec 10000 Set speed integration time constant2.
msec 0.0 .
70 PE-311 | Speed IN FLT 0.0 100.0 Set speed command filter.
msec 0.5 .
71 *PE-312 | Speed FB FLT 0.0 100.0 Set speed feedback filter.
r/min 0.0
72 PE-313 | Zero Speed Gain /O 0 100.0 Set speed range of zero speed gain.
73 PE-314 | POS. COM FT Msec 10.0 Set analog position command filter
: 0.0 1000.0 9P '
- 0 Set de—resonance operation
74 | PE-315 | DE-RESONANCE 0 1 0 : Not activated, 1 : Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de-resonance operating frequency.
- 100
76 PE-317 | Notch Bandwidth 0 1000 Set de-resonance band width.
- 1.1 Set the time of overload characteristic.
77 PE-318 | O load offset
verioad offse 1.0 3.0 (User is requested not to change it.)
78 | PE-319 |Not Used - -
79 | PE-320 |Not Used - -

¥ Communicaion code is to be used for selecting the menu when using TOUCH or PC Communication.
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ll. Operating Software

1.3.5 1/0 variable setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Description
NO | CODE NAM) MIN MAX P
80 *PE-401 t/min 100.0 Set external analog speed input at 10V
Analog Speed 0.0 9999.9 '
81 PE-402 mv 0.0 Set analog speed input offset
Speed Offset -1000.0 | 1000.0 '
82 PE-403 - 0 Set speed clamp operating mode
SClamp Mode 0 1 P b operating '
83 PE-404 my 0.0 Set voltage of speed clamp area
SClamp Volt -1000.0 | 1000.0 g P P '
- 1.0
E- Set position coordinate value at 10V.
84 | PEZ405 I alog Position 0 9999 9 posttion oo
- 0.0 e
- Set analog position input offset.
85 PE-406 Pos Offset -9999.9 | 9999.9 ap P
- 0
PE-407 Set position clamp operating mode.
86 07 I"eClamp Mode 0 i P b operating
87 PE-408 my 0.0 Set position clamp operating voltage
PClamp Volt -1000.0 | 1000.0 ’
- 0
88 PE-409 Set type of monitor output 1.
Monitor Typel 0 10 P P
89 PE-410 - 0 Set mode of monitor output 1
Monitor Mode1 0 1 putt-
90 PE-411 - 1.0 Set scale of monitor output 1
Monitor Scale 10 | 9999.0 put -
mV 0.00
- Set offsets of it tput 1.
I | PES4IZ 1 ionitor Offset! | =100.00 | 100.00 | o°t ©'1Sets of monitoroutpu
- 1
2 E- Set type of monitor output 2.
9 PE-413 Monitor Type?2 0 10 ype ot monitor outp
- 0
- Set mode of monitor output 2.
93 | PES414 1 onitor Mode2 0 1 P
94 PE-415 - 1.0 Set scale of monitor output 2
Monitor Scale? 10 | 9999.0 pute.
95 PE-416 my 0.00 Set offset of monitor output 2
Monitor Offset?2 -100.00 | 100.00 P ’
- 0.0 Set coordinate value of analog output
9% PE=417 Monitor OutPos 0 9999.9 | position at 5V.
- 1 Set frequency dividing ratio of encoder
97 PE-418 Pulse Out Rate 1 16 output signal.
98 PE-419 Not Used - .
99 | pe—420 msec 0 Set the delaye.d time of PWM output OFF
PWM delay 0 1000 When motor is OFF.

% Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.
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Chapter 1: Linear Coordinate Position Operation Type

1.3.6 Common Operation Variable Setting Menu

Menu carring “*” mark cannot be corrected when the servo is on

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX &
- 1
100 PE-501 [ M Mot
* ove Motor 1 999999 Set system based on machine
101 PE-502 | M Mechanical - 1 Movement versus motor rom.
“PE—
ove Mechanica 1 999999
- 0 Set rotation direction of the motor.
102 | *PE-503 | Move Polarity (0:Coordinate increases in case of CCW
0 1 run; 1:Coordinate in case of CW run)
103 | PE-504 | Not Used - -
- 0.01 Set in—position range.
104 | PE-505 | InPOS Position 0.00 999.99 .(If data of [PE—502]. are changed,
increase at the same ratio)
. msec 0 Set time of maintaining in—position
105 PE-506 | InPOS Time 0 10000 output.
— 0 — -
106 | *PE=507 | Software Limit Set.||.m|t operqtlon On or Off based on
0 1 position coordinates.
e - 0.0 o . .
107 PE-508 | Upper Limit 29999 9 9999.9 Set upper limit of position coordinates.
e - 0.0 e . .
108 PE-509 | Lower Limit 29999 9 9999.9 Set lower limit of position coordinates.
- 0
109 | *PE-510 | MPG Pulse Logic 0 5 Set external pulse input signal mode.
110 | *PE-511 | MPG Pul - 100
uise 1 99999 Set system based on motor rom versus
11 pE-512 | Motor M - 1 number of external input signal pulse.
* -
otor Move 1 99999
r/min 1000.0 Set Max. speed when operating by
12 PE-513 | MPG Speed 0.0 9999.9 external input pulses.
- 90000 Set range of output for excessive
113 PE=514 | Follow Error 0 99999 position following error.
i 50.0
114 | PE-515 | Brake SPD r/on_q(')n so00 6| Set operating speed of built-in brake.
) msec 10 Set opening delay time of built=in
115 PE-516 | Brake Time 0 10000 brake.
- By type of Set power failure mode
116 | *PE=517 | Power Fail Mode 0 equu?ment 0 : VP04 or less, 1 : VPO5 or more
117 PE-518 | DB Control 5 1 Set dynamo braking mode.
118 | PE-519 | Not Used - -
- 1 This function automatically resets alarm
119 PE-520 | ESTOP Reset 0 1 when contact ESTOP returns after activation.

(0 : Manual reset 1:Auto reset)

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.

MECAPIO/‘N\> 1-21



ll. Operating Software

1.3.7 Private Operation Variable Setting Menu

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX P
- 0 Set operating mode. ( Always carry out
120 | *PE-601 | Operation Mode 0 5 origin run prior to changing operating
mode.)
121 | PE-602 | Not Used - :
[%] 0 Set ratio of limited torque at operating
_ - mode 1,2,3 during torque limited position
122 PE-603 | Run Tora Limit 0 300 operation.(changed function : MPGEN—
TRQLIM.)
_ 0 ( 0 : Digital Input, 1 : middle coordinate output, 2 :
123 PE-604 | I/O Mode 0 3 Position Coordinate output OP0O~OP4, 3 : Set
coordinate with outer encoder
- 0 Set direction of operation with respect to
124 | PE-605 | MPG Dir Mode 0 1 MPG pulse. (0 : pulse direction, 1 :
command position direction)
. - 0 Set analog position command override
125 PE-606 | Pos Override 0 5 operation mode.
. - 0 Set digital switch input mode. (0 : Digital
126 PE-607 | Digit Mode 0 1 switch input, 1 : PLC contact input)
- 0 Set Digital switch Data type. (0 : position
127 | PE-608 | Digit Data Type 5 figures, speed 3 figures, 1 : position
0 1 code + 5 figures, speed 2 figures)
. . msec 20 . . .
128 PE-609 | Digit Data Time 0 99999 Set digital switch data read delay time.
. - 0 Set output contact RDY function.
123 PE=610 | Out Define 0 2 (0: RDY output, 1 : Torque Limit output 2 : BUSY output )
- 0 0 : Original state of Operating Mode 5
130 PE-611 GO Back Mode 0 1 1 : Return to operating mode 5(PE-703 speed
- 1 0 : Return when start signal is entered
131 PE-612 | GO Back Auto 0 1 1+ Automatic return
R msecC 0 Set torque limit output delay time.
132 PE-613 | Trg Limit Time 0 999999 | This menu is only applied when [PE-601]is set “1°.
. . - 1 Set torque limit output delay distance
133 PE-614 | Trq Limit Distance 0 999999 | This menu is only applied when [PE-601]is set “1°.
- 0.0 Do not change this menu.
134 | PE-615 | Dec FF Rate 0 1.0 (Maker’s private use only)
135 | PE-616 | Not Used - -
136 | PE-617 | Not Used - -
137 | PE-618 | Not Used - -
138 ~ | PE-619 ~ Not Used - -
139 PE-620 - -

3% Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.
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Chapter 1: Linear Coordinate Position Operation Type

1.3.8 Operation Program Variable Setting Menu : Speed Variables

MENU UNIT INI Description
NO CODE NAME MIN MAX °
140 | PE-701 | Speed C go [ 7™ 1100} set operating speed 0
peed Comman 0 9999 9 P gsp '
i r/min 100.0 | Set operating speed 1.
141 PE-702 | Speed Commandi 0 9999 9
i r/min 200.0 | set operating speed 2.
142 | PE-703 | Speed Command?2 0 9999 9
i r/min 500.0 | set operating speed 3.
143 | PE-704 | Speed Command3 0 9999.9
r/min | 1000.0 | Set operating speed 4.
144 | PE-705 | Speed Command4 0 9999 9
i r/min 1500.0 | set operating speed 5.
145 | PE-706 | Speed Command5 0 9999 9
i r/min_| 2000.0 | Set operating speed 6.
146 | PE-707 | Speed Command6 0 99999
i r/min_| 3000.0 | Set operating speed 7.
147 | PE-708 | Speed Command? 0 9999.9
148 | pe-700 | AccDec Timeo msec 100 Set acceleration/deceleration time 0
ccbDec Time 0 100000 '
i ' msec 100 | Set acceleration/deceleration time 1.
149 | PE-710 | AccDec Time1l 0 100000
) _ msec 100 Set acceleration/deceleration time 2.
150 | PE-711 | AccDec Time2 0 100000
) . msec 100 Set acceleration/deceleration time 3.
151 | PE-712 | AccDec Time3 0 100000
. msec 100 | Set acceleration/deceleration time 4.
152 | PE-713 | AccDec Time4 0 100000
i ' msec 100 | Set acceleration/deceleration time 5.
153 | PE-714 | AccDec Time5 0 100000
) _ msec 100 Set acceleration/deceleration time 6.
154 | PE-715 | AccDec Time6 0 100000
) . msec 100 Set acceleration/deceleration time 7.
155 | PE-716 | AccDec Time7 0 100000
156 | PE-717 | Speed Override 6 ? Set speed Override operation.
157 | PE-718 | Not Used : :
158 | PE-719 | Not Used : :
159 | PE-720 | Not Used - -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.
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ll. Operating Software

1.3.9 Operation program Variable setting menu: Position Group 0

MENU UNIT INI
NO. CoDE AV MIN MAX Description
160 | PE-721 | Position0 ComO - 0.0 Set coordinate 0 of position group 0.
-9999.9 | 9999.9

_ 1.0 . "

161 PE-722 | Position0 Com1 09090 | 59595 Set coordinate 1 of position group 0.
_ 50 . "

162 PE-723 | Position0 Com? 09999 | 59595 Set coordinate 2 of position group 0.
— 30 . "

163 PE-724 | Position0 Com3 00999 5o5 3 Set coordinate 3 of position group 0.
— 4.0 . "

164 | PE-725 | Position0 Com4 00999 | 59599 Set coordinate 4 of position group 0.
_ 50 . "

165 PE-726 | Position0 Com5 09099 | 59095 Set coordinate 5 of position group 0.
_ 6.0 . "

166 PE-727 | Position0 Com6 09099 | 59005 Set coordinate 6 of position group 0.
— 70 . "

167 PE-728 | Position0 Com7 00999 | 99509 Set coordinate 7 of position group 0.
— 8.0 . "

168 | PE-729 | Position0 Coms8 00999 | 90509 Set coordinate 8 of position group 0.
_ 9.0 . "

169 | PE=730 | Position0 Com9 09099 | 59005 Set coordinate 9 of position group 0.
- 10.0 i iti

170 PE-731 | Position0 Com10 99099 | 5995 5 Set coordinate 10 of position group 0.
- 11.0 i iti

171 PE-732 | Position0 Com11 00999 | 5950 9 Set coordinate 11 of position group 0.
- 12.0 i iti

172 PE-733 | Position0 Com12 00999 | 5990.9 Set coordinate 12 of position group O.
- 13.0 i iti

173 | PE=734 | Position0 Com13 09099 | 59999 Set coordinate 13 of position group 0.
- 14.0 i iti

174 | PE-735 | Position0 Com14 05999 | 9990 9 Set coordinate 14 of position group 0.
- 15.0 i iti

175 PE-736 | Position0 Com15 09999 | 5950 9 Set coordinate 15 of position group O.

176 | PE-737 |Not Used } -

177 | PE-738 | Not Used ] .

178 | PE-739 | Not Used : -

179 | PE-740 | Not Used B -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.

N\,
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Chapter 1: Linear Coordinate Position Operation Type

1.3.10 Operation program variable setting Menu: position Group 1

MENU UNIT INI Description
NO. CODE NAME MIN MAX
180 | PE-741 | Position1 ComO - 20.0 Set coordinate 0 of position group 1.
-9999.9 | 9999.9

- 21.0 i iti

181 PE-742 | Position1 Com1 5555 5050 Set coordinate 2 of position group 1.
- 22.0 i iti

182 | PE-743 | Position1 Com?2 “55555 | 9990 9 Set coordinate 3 of position group 1.
- 23.0 i iti

183 | PE-744 | Position1 Com3 09899 | 9999.9 Set coordinate 4 of position group 1.
- 24.0 i iti

184 | PE-745 | Position1 Com4 5555 5950 Set coordinate 5 of position group 1.
- 25.0 i iti

185 PE-746 | Position1 Com5 “5555.5 | 9990 9 Set coordinate 6 of position group 1.
- 26.0 i iti

186 | PE-747 | Position1 Com6 55555 59999 Set coordinate 7 of position group 1.
- 27.0 i iti

187 | PE-748 | Position1 Com7 99599 | 59999 Set coordinate 8 of position group 1.
- 28.0 i iti

188 | PE-749 | Position1 Com8 55555 9990 9 Set coordinate 9 of position group 1.
- 29.0 i iti

189 PE-750 | Position1 Com9 55555 59999 Set coordinate 10 of position group 1.
- 30.0 i iti

190 PE-751 | Position1 Comi0 99599 | 59999 Set coordinate 11 of position group 1.
- 31.0 - iti

191 PE-752 | Position1 Comi1 55995 | 9950 9 Set coordinate 12 of position group 1.
- 32.0 i iti

192 PE-753 | Position1 Com12 “s9555 | 50009 Set coordinate 13 of position group 1.
- 33.0 ' iti

193 PE-754 | Position1 Com13 o555 9995 0 Set coordinate 14 of position group 1.
- 34.0 ' iti

194 | PE=755 | Positioni Com14 o555 9995 9 Set coordinate 15 of position group 1.
- 35.0 ' iti

195 | PE=756 | Position1 Comi5 “9995.5 | se90.9 Set coordinate 16 of position group 1.

196 | PE-757 | Not Used - -

197 | PE-758 | Not Used - -

198 | PE-759 | Not Used - -

199 | PE-760 |Not Used - -

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.
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ll. Operating Software

1.3.11 Operation program Variable Setting Menu: Position Group 2

MENU UNIT INI Description
NO. CODE NAME MIN MAX
200 | PE-761 | Position2 ComO — 40.0 Set coordinate 0 of position group 2.
-9999.9| 9999.9

- 41.0 i iti

201 PE-762 | Position? Com1 55955 9990.9 | Set coordinate 1 of position group 2.
- 42.0 i it

202 | PE-763 | Position? Com?2 05999 9990.9 Set coordinate 2 of position group 2.
- 43.0 i iti

203 | PE-764 | Position? Com3 “9599.9| 99999 Set coordinate 3 of position group 2.
- 44.0 i iti

204 | PE-765 | Position? Com4 55955 9990.9 Set coordinate 4 of position group 2.
- 45.0 i it

205 PE-766 | Position? Com5 05999 9990.9 | Set coordinate 5 of position group 2.
- 46.0 i iti

206 PE-767 | Position? Com6 ~5599.9| 99999 Set coordinate 6 of position group 2.
- 47.0 i iti

207 | PE-768 | Position? Com7 “5599.9| 99955 Set coordinate 7 of position group 2.
- 48.0 i iti

208 PE-769 | Position? Com8 “5599.5| 9990.9 Set coordinate 8 of position group 2.
- 49.0 i i

209 PE-770 | Position? Com9 ~5599.9| 99999 | Set coordinate 9 of position group 2.
- 50.0 i iti

210 PE-771 | Position? Com10 “5599.9| 9900.9 Set coordinate 10 of position group 2.
- 51.0 i iti

211 PE-772 | Position2 Com11 “5999.5| 9990.9 Set coordinate 11 of position group 2.
- 52.0 i iti

212 PE-773 | Position? Com12 05999 9990.9 Set coordinate 12 of position group 2.
- 53.0 i iti

213 | PE-774 | Position? Com13 “9599.9| 99959 Set coordinate 13 of position group 2.
- 54.0 i iti

214 PE-775 | Position? Comi4 “5999.5| 9990.9 Set coordinate 14 of position group 2.
- 55.0 i iti

215 PE-776 | Position? Com15 05999 9990.9 | Set coordinate 15 of position group 2.

216 | PE-777 | Not Used - ]

217 | PE-778 | Not Used - ]

218 | PE-779 | Not Used - i

219 | PE-780 | Not Used : ]

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.

N\,
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Chapter 1: Linear Coordinate Position Operation Type

1.3.12 Operation program Variable Setting Menu: Position Group 3

MENU UNIT INI
NO . NAME MIN MAX Description
220 | PE-781 | Position3 ComO . 00.0 Set coordinate 0 of position group 3.
-9999.9| 9999.9

- 61.0 i it

201 PE-782 | Position3 Comf1 “5595.5| 995 5 Set coordinate 1 of position group 3.
- 62.0 i i

200 PE-783 | Position3 Com? 55555 9090.9 Set coordinate 2 of position group 3.
- 63.0 i it

203 PE-784 | Position3 Com3 56555 9990.9 | Set coordinate 3 of position group 3.
- 64.0 i it

204 | PE-785 | Position3 Com4 “5595.5| 5995 5 Set coordinate 4 of position group 3.
- 65.0 i i

205 PE-786 | Position3 Com5 55995 9990.9 Set coordinate 5 of position group 3.
- 66.0 i it

206 | PE-787 | Position3 Com6 55555 9900.9 Set coordinate 6 of position group 3.
- 67.0 i it

207 PE-788 | Position3 Com? “5699.6| 0999 Set coordinate 7 of position group 3.
- 68.0 i i

208 PE-789 | Position3 Com8 55995 9900.9 Set coordinate 8 of position group 3.
- 69.0 i it

299 PE-790 | Position3 Com9 “5595.5| 99999 | Set coordinate 9 of position group 3.
- 70.0 i iti

230 PE-791 | Position3 Com10 555551 99999 Set coordinate 10 of position group 3.
- 71.0 i iti

231 PE-792 | Position3 Com1 1 “5595.5| 59955 Set coordinate 11 of position group 3.
- 72.0 i iti

239 PE-793 | Position3 Com12 55555 9990.9 Set coordinate 12 of position group 3.
- 73.0 i iti

233 PE-794 | Position3 Com13 56555 9990.9 | Set coordinate 13 of position group 3.
- 74.0 i iti

234 | PE-795 | Position3 Com14 “5595.6| 5995 5 Set coordinate 14 of position group 3.
- 75.0 i iti

235 PE-796 | Position3 Comi5 55555 9990.9 | Set coordinate 15 of position group 3.

236 | PE-797 | Not Used - ]

237 | PE-798 | Not Used - ]

238 | PE-799 | Not Used - ]

239 | PE-800 | Not Used - ]

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.

/N
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ll. Operating Software

1.3.13 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Descrintion
NO. CODE NAME MIN MAX >
240 | PE-801 | Jog Speed0 /min | 10.0 ot iog run speed 0
09 obee 0.0 | 9999.9 Jog n speed 1.
241 | PE-802 | Jog Speed! r/min_| 500.0 J oo run speed 1
09 opee 00 | 9999.9 J0g un speed 1.
) msec 100 Set jog run acceleration/deceleration
242 PE-803 | Jog AccDec Time 0 99999 | time.
243 | PE-804 | Not Used - :
244 | PE-805 | Not Used B -
245 | PE-806 | Not Used - ~
246 | PE-807 |Not Used - B
247 | PE-808 | Not Used - B
- 0 Select jog run speed.
248 | PE-809 | Jog Speed Select 0 1 0 : Select [PE-801], [PE-802]
1 : select [PE-701]~ [PE-708]
. - 1 .
249 PE-810 | Origin Mode 0 4 Set Origin run mode.
0 . . .
250 PE-811 | Origin polarity 0 1 Set Origin run direction.
. - 0 | Set stop(1) or z position 0 When dog
251 PE-812 | Origin Dog Stop 0 1 sensor turns off during origin run.
L - | 0.0 Set offset position at which to stop after
252 | PE-BT3 | Origin Offset -9999.9| 9999.9 | origin run.
. - - | 0.0 o . _
253 PE-814 | Origin Position 29999 9| 9999 9 Set initial coordinates after origin run.
— 0 ——
054 PE-815 | Origin AutoRun Set au.tomatlo origin run on or off When
0 1 servo is on.
255 | PE-816 | Origin Speedo r/min_ | 100.0 F ot o rigin run speed 0
figin Spee 0.0 | 9999.9 S peed Y.
256 | PE-817 | Origin Speed] /min 100 gt rigin run speed 1
rgin Spee 00 | 9999.9 . peed 1.
- [%] 50.0 | Set torque during damper(Origin run
257 | PE-818 | Origin Torque 1 0 300.0 mode4) run.
258 | PE-819 | Not Used - :
259 | PE-820 | Not Used - B

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.

N\,
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Chapter 1: Linear Coordinate Position Operation Type

1.3.14 Operation Menu

MENU UNIT INI
Description

NO | Lope NAME MIN MAX

260 PC-901 | Alarm RESET : : Reset alarm

261 | PC-902 | Alarm HIS Clear - - Clear alarm history

- - Manipulate jog run

(UP key is hit after jog run, the current
- - coordinate are stored in the position
coordinate menu currently)

262 PC-903 | Jog Run

263 | PC-904 | Origin Run — ~ Carry out origin run.

264 | PC-905 | Gain Tune Run : : Gain is automatically adjusted.

265 | PC-906 | 1/0 Logic Set : : Set logic of input contacts.

266 | PC-907 | Input Ext Set - — Manipulate input contacts from outside.

If push [Uplkey after push [Enter] key, all menu
data is initialized.

_ _ But, System Menu of [PE-201]~[PE-220] does not
changed.(Applied after re—starting)

267 | *PC-908 | Menu data Init

268 | PC-909 | Menu Data Lock 1 Activate menu data lock.

269 PC-910 | Current Offset Set drive current feedback offset

270 PC-911 | Not Used

271 | PC-912 | Not Used

272 | PC-913 | Not Used

273 | PC-914 | Not Used

274 | PC-915 | Not Used

275 PC-916 | Not Used

276 PC-917 | Not Used

277 | PC-918 | Not Used

278 | PC-919 - -
~ ~ Not Used
279 | PC-920

¥ Communication code is to be used for selecting the menu when using TOUCH or PC Communiccation.
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II. Operating Software

1.4 Detailed Description of Menu
1.4.1 Loader Operation

1) Components

HEHHHH

/@/@ @ @Q\

Left Right Up Enter

2) Components

@ Menu movements
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—> —> —>
PA-001 | (| Pd=002 [ = ceeeeeeee | Pd-020
Left Left Left
Upl T
Right Right Right
—> —> —>
PA-101 PA-102 | ceeeeeeenns PA-120
Up Left Left Left
Right Right Right
> P eeeereens ’ _
PE-201 ) PE-202 ) ) PE-220
U Left Left Left
p :

Right

—> —> —>
PE-801 | ¢ PE-802 l| ------------ | PE-820
Left Left Left
Up l
Right Right

—> —> —>
PC-901 | PC-902 [ ) PC-920 —‘
Left Left Left

T 1

I I o l l '
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@ Menu editing

[(reeor ) (GHARAR)
|

Enter
* Changing position: Left/Right

* Changing number: Up Initial blinking position
Move to the menu to be edited referring to paragraph @

Press Enter Key to be display menu data “ +9999.9 ”

The number on the far right starts blinking. The blinking number indicates editing
position.

Press Left or Right to move the figure of number to be edited. The blinking numbers
move along accordingly.

Press Up key to change numbers(the number increases). If the number is larger than
“9”, it will be change to “0”.

Upon completion of editing, press enter. The related data are saved, and the screen
returns to menu number.

3 Menu editing error

The following will appear when menu editing error occurs.

Display Causes

notuSE Menu which is not used or cannot be edited

- Menu that cannot be edited when servo is on

- Editing error of constant related to motor

Err1 - Number not carrying motor |ID have been entered

- An attempt is made to edit detailed constant when the motor ID is

not “0”

Err2 An attempt is made to set data outside the setting range

Menu editing is Lock.
Err3
Menu editing lock should be released.

@ Special operation function

If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraphi.4.9 “Operating commands.”

Alarm manipulation menu

I/O Setting menu

Jog run menu

Gain tuning menu

Origin run menu

Current offset compensation menu

Menu-related manipulation menu

/N
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1.4.2 Operation Mode display
1) Mode display [Pd—001]
(@ Current operation mode is displayed.
* nor: Indicates normal operating mode.
» AL-XX: Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed. Details of the menu corresponding
to the menu number set in the initial mode screen [PE-209] are displayed.
® If, however, the menu is moved to another menu at this time, the menu will
be displayed.

2) Speed display
(» The current operating speed[Pd-002] and the current command speed[Pd-003]
are displayed | the unit of [r/min].
(@ Range: “-9999.9” ~ “9999.9”

3) Position display
1 The current operation position [Pd-005], current operation target position [Pd-

006], and the operation command position[Pd—-007] are displayed in user units.

4) Torque and load display

@ Torque Limit [Pd -009]
The output torque limit value is displayed in percentage of rated output.

@ Current load rate [Pd -010]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.

3 Average load rate [Pd -011]
The average value of the energy (load) produced by servo motor calculated during

a period of 5 seconds is displayed in percentage of the rated output.

@ Peak instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the
present is displayed in percentage of the rated output.

N\
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5) 1/0 Mode display
(7) (12) (17) (c) (h)

i i
L] 1o ] ] L]

Contact logic display Input contact operation position
display/Output contact logic display

[Input contact: Upper]

(0) (1) (2) (3) (4) (5) (6) (7) (8) 9)
SVON | START | EMG |ALMRST| PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 |CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM | STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 SPD2 SPD3

[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
BRAKE | ORG-OUT | ALARM RDY INPOS OP1 OoP2 OP3 OP4

(@ CN1 1/0 contact condition [Pd—014]

When CN1 Connector contact turns on(contact shorted), the lamp operating in the
relevant location will turns on; or the lamp will turn off when the connector
contact turns off (contact open).

@ external operation input condition [Pd-015]

- If the relevant contact condition is manipulated by an external source (PC
communication or other equipment ) instead of CN1 Connector, the condition of
the contact is displayed.

— As the condition of the external input is not stored in the servo drive ROM, the
input condition is automatically reset if power supply is turned off.

® 1/0 contact condition [Pd-016]

The 1/O contact conditions, under which the servo drive is operated by the

combination of paragraph M and @ above, are displayed.

(The 1/O contact conditions are recognized and displayed when Normal-A contact

is ON and Normal-B contact : OFF is off)

N\
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6) Display the state of exchanging information with external

equipment(Communication—dedicated menu)

The mode data resulting from communications with upper controllers (touch-screen,
PC, Etc.) are displayed.
@ Current state of input contact logic [Pd-017]
The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(@ Storage state of the input contact logic [Pd-018]
The value saved by the current logic of the input contact is displayed.
But, the storage value will not be erased even if the power supply is turned off.
® Alarm condition bit [Pd—019]
If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Software version display

P 131 - 3
T T

Version Drive type

—

Position

number

=
O

Orive Type
VPR5
VPO 1
VP02
VP04
VP05
VP10
VP15
VP20
VP35
VP50
VP75
VP110

VP110L
Specail model(300A)
VP150
VP220
VP300
VP370

operation

type

®The software model

applicable to this manual is P

O|l>|lojo|N|oo|lo|d|w|Nd|— |

O

Q |[— | |

N\
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1.4.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu [PE-201], the motor constant is

automatically set.

The ID numbers of motor are as follows.

# Motor models and ID (To be continued to the next page)

Model ID | Watt Remark Model ID | Watt Remark
SARSA | 1 | 30 HBO3H | 40 | 250 siﬁlfsg/ne(ljt:;(t)(;r
SARSA | 2 | 50 HCO3H | 41 | 250 Sifncl'fsg’féyu;?;r
SAOTA 3 100 SEO09A 61 900
SBO1A 11 100 SE15A 62 1500
SBO2A 12 200 SE22A 63 2200
SBO4A 13 400 SE30A 64 3000
SBO3A 14 250 Special type SE06D 65 600
HBO2A 15 200 | Hollow shaft type SE11D 66 1100
HBO4A 16 400 | Hollow shaft type SE16D 67 1600

SE22D 68 2200
SCO04A 21 400 SEO3M 69 300
SCO6A 22 600 SEO6M 70 600
SCO8A 23 800 SEO9M 71 900
SC10A 24 |1 1000 SE12M 72 1200
SC03D 25 300 SE05G 73 450
SC05D 26 450 SE09G 74 850
SC06D 27 550 SE13G 75 1300
SCO070 28 650 SE17G 76 1700
SCO1M 29 HEOSA 77 900 [Hollow shaft type
SCOo2M 30 HE15A 78 1500 [Hollow shaft type
SCO3M 31 SET1IM 79 1050 |Special type
SC04M 32 SEO7D | 80 | 650 [Special type
HCO6H 33 600 |Exclusively for S/T SF30A 81 3000
SCO5A 34 450 |Exclusively for S/T SF50A 82 5000
SCO5H 35 500 |Exclusively for S/T SF22D 85 2200
SCO08A 36 750 |Exclusively for S/T SF35D 86 3500
HBO1A 37 100 | Hollow shaft type SF55D 87 5500
HC10A 38 | 1000 [Hollow shaft type SF75D | 88 | 7500
HE30A 39 | 3000 [Hollow shaft type

N\
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Model ID | Watt Remark Model ID | Watt Remark
SF12M | 89 | 1200 SG22D | 111 | 2200
SF20M | 90 | 2000 SG35D | 112 | 3500
SF30M | 91 | 3000 SG55D | 113 | 5500
SF44M | 92 | 4400 SG75D | 114 | 7500
SF20G | 93 | 1800 SG110D| 115 | 11000
SF30G | 94 | 2900
SF44G | 95 | 4400
SF60G | 96 | 6000 SGi12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
HCO5H | 99 500 | For customer only SG44M | 124 | 4400
SG60M | 125 | 6000
SE35D | 101 | 3500 |Exclusively for DS
SE30D | 102 | 3000 | Special type
SF44ML | 103 | 4400 |Exclusively for LG SG20G | 131 | 1800
SF75G | 104 | 7500 |Exclusively for S/T SG30G | 132 | 2900
SE35A | 105 | 3500 [Special type SG44G | 133 | 4400
SF55G | 106 | 5500 [Special type SG60G | 134 | 6000
SF60M | 107 | 6000 |Special type SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000
SH220G | 141 | 22000
SH300G | 142 | 30000
SJ370G | 143 | 37000
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@ Setting individual motor constant

Enter “0” in the motor ID menu[PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Description

NO CODE NAME MIN MAX

w0 | et |woorte o | | Yo e e
e e L 7 =R e

0 | pear [Taoon [ s eavasion ot et

1 | peeiz |masets | (00| ol | et i
2| peai [enasems | e b mate)
53 | PE-214 | Rated Is 001 | 530,69 | sneredns 0 conseton con be mace)
o | Pecats waxsssen | e e et ssmase)
so | pecaro |masasoeed | | e e

6 | Peary [potumber | | g e e

Only Special-Large Capacity Menu(APD-VS220, VS300, VS370)

40 | *PE-201 | Motor ID 6 9_9 2S:test:uott)or;;[t)icallyfrom [PE-210]to[PE-217]
49 «PE=210 | Inertia gf;g’y-s 99599 iitesn|n[epr’t£|fl2%f1r]n?st(ird”()l\/lodﬁlcahon is possible
0| PE2it |Taoon  FSoro pemie e pezorT o
1| peeie paseLa g e e ey
s | PE-21a PraseLa [ e e Ty
el Rl e I e e v
54| spe-21s | mat o T | e et fipaeton s
s | PE-216 |waxSoees | oo oo o e

6| PE-217 | matea spee |G o S e e e
s7 | pecers [pobumoer | || Sespe nter ol e tcaten
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2) Setting encoder
- Encoder model [PE-203]

Transmission

No Signal Mode Signal Type Remark
Mode

Phase A leads in case
0 Parallel A,B,Z,UV,W Standard
of forward running

Phase B leads in case
1 Parallel A,B,Z,UV,W
of forward running

Absolute value 11/13
6 Serial oit A,B,Z,RX
i

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set

The number of pulses for phases A and B are the same.

3) Setting torque limits
The limit value [PE-205] of the maximum torque during the forward running and
the limit value [PE-206] of maximum torque during backward running can be
individually set. Torque limits can be set in percentages of the rated torque. The
standard is 300%.

4) Setting system ID

If the system communicates with a servo through the use of BUS communications,

an ID may be assigned to the servo. In this case, an option is required in relation

to communications.

- System ID [PE-207]
An ID is assigned to the servo and used to individually communicate with the
servo.

- System group ID[PE-208]
A group ID is set and used when multiple servos are consolidated into a group
for communications.

5) Setting mode display when operation is started [PE-209]
Menu that is used iat initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001]~[Pd-

020] to set the relevant menu numbers.
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1.4.4 Setting control variables

1) Position control gain

Differentiatipn [ No of FF filters - Feed forwarder
| [PE-305] 7| [PE-304]
N + Position errir + Speed command
Position | Proportional gain >
Command [PE-302]

Current error

(» Position Command: The position command pulses received from external
sources are counted and converted into the position command value, which
goes through the first filter and used as the internal position command.

(@ Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

3 Position proportional gain [PE-302][PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

@ Feed forwarder gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high an overshoot may occur on position control or position control
may become uncertain. Hence the value shall be gradually increased from a
small level while monitoring the condition of trial operation until an appropriate
value is obtained.

® Feeder forwarder filter[PE-305]: If the position command changes too rapidly,
the feed forward control may display a vibration. If this happens, set appropriate

level of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2[PE-303] is not supported

by the current software version.
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2) Speed control gain

Qppnd
»| integration gain
Analog speed [PE=309]
command Analog speed Zero speed
command Filter gain [PE-313]
[PE- 3111
+ Speed Torque command
] O0—p O—] .
proportional
Digital speed Current speed gamtPE=3071
command Speed Speed Encoder signal
] ——————
feedtpack filter operation
[PF-3121 T Current torque

(@ Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command
filter[PE-311], or the digital speed command set by the internal menu in the
unit of r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and
inertia, is used. Accordingly, setting accurate motor constant and the inertia

ratio is closely linked with the stability of the motor speed control.

(3 Speed integration gain[PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved
to enhance the speed follow—up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.
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Speed

Command

Speed

Small
/

Large

A\/\\_\_/.\— e

Follow—up speed

Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by proportional
gain to convert the error into torqgue command. If this value is large, the speed
response becomes fast enhancing the speed follow—up. If this value is
excessively large, vibration occurs. On the other hand, if this value is small, the
speed response becomes slow and the follow—up effect drops, causing the servo
to become weak.

Speed
Command [———F—————————-—=
Speed //
/
/
arge’
,7 Small

Time

® Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may

drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress
vibration, the stationery vibration may cause the system to be unstable. If this
happens, set the range of speed to which gain is applied, and vibration can be

suppressed by adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.

3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is
calculated and set based on the motor characteristics table. Setting the inertia ratio of
load is a very important control variable in the servo operation characteristics. Servo

can be operated in an optimal condition only if the inertia ratio is accurately set.

N\
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oaritrl]onal pro%oaritrl]onal mtegg;ie;]tlon
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
~420 Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 ?go Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 Sgo Medium inertia 2~4 15~ 30 75~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200
= |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 1.4.9 “Automatic gain adjustment [PC-905].”

4) Setting analog position command filter [PE-314]

The stability of command signal can be improved by setting a digital filter for analog
position command voltage. If an excessively large value is set, the responsiveness
to the analog position command drops. Set appropriate value depending on the type
of systems used.

5) Setting de—resonance operation

Torgue output

/—> De-resonance operation frequency (PE-316)

—> < Torgue output frequency

De-resonance Operation
BW[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set, but
will be activated if “1” is set.
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1.4.5 Setting I/O Variables

1) Setting analog speed command
@ Analog speed command [PE-401]: Set the analog speed command value in the

unit of r/min at 10 [V]. The maximum setting will be the motor’s maximum
speed.

@ Speed command offset [PE-402]: Sometimes, certain level of voltage exists on
the analog signal interface circuit even at zero speed command. This voltage

may be compensated by setting equivalent voltage as offset. The voltage unit
shall be “mv»,

@ Setting speed command clamp

A A
Speed
» +10[V] 10LV] _'"V. v »+10[V]

-10[V] Voltag i<—_+ﬂ ' Speed command
: : clamp voltage
: - [PEF404]

Speed command clamp mode “0” Speed command clamp mode “1”

[PE-403] [PE-403]

@ Speed override operation [PE-717]: Speed command operation can be

executed by overriding (overlapping) the analog speed command with the digital
speed command.

“0”: Override not activated.
“17”: Override activated.
2) Setting analog position command

1 Analog position command [PE-405]: Set analog position command value at
10[V].

@ Position command offset [PE-406]: Sometimes, certain level of voltage exists
due to problems in analog circuit even at zero speed command. This voltage may

be compensated by setting equivalent voltage as offset. The voltage unit shall be
“mV".

ot
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@ Position command clamp

A
Position

\ 4

+10[V] (I +mVt > +1O[\/]
-10[V] Voltage ™01V <——>| Positijon command

i ; clamp voltage
[PE-408]

Position command clamp mode “0”  Position command clamp mode “1”
[PE-407] [PE-407]

3) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output
according to the set conditions at a cycle of 400 [msec] respectively.
@ Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque
@ Analog output modes [PE-410], [PE-414]
Mode Output Mode
0 Output at =5[V] - +5[V]
1 Output at 0 = +5[V]

® Analog output magnification [PE-411], [PE-415]. If output data is excessively
small or large, the data may be appropriately magnified or reduced. The basic
magnification for each output data is as follows:

Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]
Position Analog position output [PE-417] at 5[V].

* Special-Large capacity(VP220, VP300, VP370)’s Motor speed max [PE-216]
@ Analog output offsets [PE-412], [PE-416].
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv”,
(® Analog position output [PE-417] at 5V. The position data are set at 5[V] if the
analog position output is applied.

4) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—dividing ratio.

Example: From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.

N\
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1.4.6 Setting Common Operation Variables

1) Setting operating mechanism
(1 Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed [PE-502] versus the motor rom [PE-501].
Example: If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].
e

A ——
Servo :D: Reducer o
Motor 1/3 Lead 8[mm]

* Enter “3” for motor rom [PE-501] and “8” for amount of mechanism feed
[PE-502].

(@ Setting feed direction
Set the direction of feed [PE-503] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)

2) Setting position operation variables
( Position operation completion output range [PE-505]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

»
>

Starting position/ \ Target position

—> <4+—— Position operation
completion output range

[PE-505]
F’ositio'n
operation “INPOS” output
completion
output

If the amount of mechanism feed [PE-502] or the position coordinate unit [PE-
602] is changed, increase the range of position operation completion output
[PE-505] in the same ratio. If the setting is too large, the positioning
completion output signal may be produced during operation. Set an appropriate
value to avoid this.
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(2 Position operation completion output time [PE-506]
The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.
* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,

the system does not operate.

@ Range of position operation follow—up error [PE-514]

Pulse ¢
counter / Command pulse counter
\ Range of position follow-up error
£ use ) ——7 Follow-up pulse counter
Time
Position
follow—up
error alarm

If error pulse is greater than the setting of the position operation follow—up error

range, a position follow—up error alarm is generated.

3) Setting Software Limit

Lower Limit Upper Limit
[PE-509] Origin [PE-508]

S !

—_——e —

Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of

mechanical structure, software limit may be set.

Unless origin run is carried out, the software limit cannot assume specific position.

Configure the system so that origin run is always carried out prior to operation.

* If the software limit menu [PE-507] is set to “1”, limit is activated.
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4) Setting external input pulse (MPG) unit
@ Pulse logic [PE-510]: The following codes are used depending on pulse types.

PE Positive Logic Negative Logic
+PR Forward Backward c Forward Backward
; . ode ; :
Running Running Running Running
PHASE A Epint
 PHASE JUL UL
5 JLL | JTLTL _JTLIL mER
CCW or R | . (AL L—
CW Pulse
| s JJ S R 3
Pulse
+ NYIY T [T IY | 5 | A1L4AL | 414L
direction |

(2 Setting unit: Set motor rom [PE-512] versus the number of external input signals

[PE-511].

5) Setting the brake signal output variables

SVON input

Brake output

signal

Speed

Motor operating speed

If SVOFF or

/ alarm occurs

Brake signal
output operating

speed [PE-515]

Time

—< Within 50 [msec]

< Brake signal output

delay time (PE-510)

(1 Brake signal output operating speed [PE-515] and brake signal output delay

time [PE-516]

If an alarm occurs while operating the servo motor by applying the built—in brake
to the vertical shaft, or if the speed is reduced by SVOFF, the brake signal is
stopped by either the brake signal output operating speed (PE-515) or the brake
signal output delay time (PE-516) whichever satisfied the operating conditions

first. This prevents the vertical shaft from dropping to the motor brake.
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6) Dynamo braking [PE-518]

The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped by

SVOFF.

“17. The system always executes dynamo braking when servo is stopped by SVOFF.
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1.4.7 Setting private operation variables

1) Setting operating mode [PE-601]
Note: After changing the operating mode of [PE-6011, make sure to carry out origin
run prior to starting operation.

(1 Operating Mode 0
This is composed of four position groups. 16 coordinates are set per group, and

a total of 64 coordinates can be operated.

— Selecting position group

NGL\Jrr?thJ)Zr PSIEHLZUt Contact Slf/lalit’eGEN Input Contact State
0 X X [PE-721]~[PE-736]
1 @) X [PE-741]~[PE-756]
2 X ©) [PE-761]~[PE-776]
3 @) @) [PE-781]~[PE-796]
— Selecting position coordinates
Position Coordinates e
Position Position Group
Nulae Input Contact State
PSELO | PSEL1T | PSEL2 | PSEL3 0 1 2 3
0 X X X X PE-721 | PE-741 | PE-761 | PE-781
1 O X X X PE-722 | PE-742 | PE-762 | PE-782
2 X @) X X PE-723 | PE-743 | PE-763 | PE-783
3 @) @) X X PE-724 | PE-744 | PE-764 | PE-784
4 X X @) X PE-725 | PE-745 | PE-765 | PE-785
5 O X O X PE-726 | PE-746 | PE-766 | PE-786
6 X @] @) X PE-727 | PE-747 | PE-767 | PE-787
7 @) @) @) X PE-728 | PE-748 | PE-768 | PE-788
8 X X X @) PE-729 | PE-749 | PE-769 | PE-789
9 @) X X @) PE-730 | PE-750 | PE-770 | PE-790
10 X ) X O PE-731 | PE-751 | PE-771 | PE-791
11 @) @) X @) PE-732 | PE-752 | PE-772 | PE-792
12 X X @) 0 PE-733 | PE-753 | PE-773 | PE-793
13 @) X @) @] PE-734 | PE-754 | PE-774 | PE-794
14 X ) @) O PE-735 | PE-755 | PE-775 | PE-795
15 @) @) @) @) PE-736 | PE-756 | PE-776 | PE-796

* Because MPGEN is used as the contact of the position group, external pulse input
operation or torque limit operation does not apply.

N\
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(@ Operating Mode 1
This is composed of two position groups. 16 coordinates are set per group, and

a total of 32 coordinates can be operated.

— Selecting position group

Group Number Input Contact State PSEL4 Applicable Menu
0 X [PE-721]~[PE-736]
1 O [PE-741]~[PE-756]
— Selecting position coordinates
Position Coordinates
Position Position Group
Input Contact State
Number
PSELO PSEL1 PSEL2 PSEL3 0 1
0 X X X X PE-721 PE-741
1 @) X X X PE-722 PE-742
2 X 0 X X PE-723 PE-743
3 @) @) X X PE-724 PE-744
4 X X @) X PE-725 PE-745
5 @) X @) X PE-726 PE-746
6 X @) ©) X PE-727 PE-747
7 @) @) @) X PE-728 PE-748
8 X X X @) PE-729 PE-749
9 @) X X O PE-730 PE-750
10 X @) X O PE-731 PE-751
11 @) @) X O PE-732 PE-752
12 X X O] O PE-733 PE-753
13 @) X @) O PE-734 PE-754
14 X @) @) O PE-735 PE-755
15 @) @) @) O PE-736 PE-756

— External pulse (MPG) operation / torque limit operation

MPGEN operates as follows according to the setting of torque limit operation

[PE-603].
. Input Contact
[F?Eeité%%] ° State Operation
(MPGEN)

Not activated

0 o External pulse input operation
applies.

X Maximum torque operation
1~300 o Torque limit operation based on set

torgue value

/N
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- Position coordinates output mode [PE-604]
In case [PE-604]=0 and 1: Only InPOS output is available.
In case [PE-604]=2: Position coordinates are output based on position
selection contacts (OPO-OP4).

® Operating Mode 2

A total of 16 position coordinates can be operated.

— Selecting position coordinates

- Position Coordinates Position
Ea?:]téoer: Input Contact State Group
PSELO PSEL1 PSEL2 PSEL3 0
0 X X X X PE-721
1 O X X X PE-722
2 X O X X PE-723
3 O O X X PE-724
4 X X O X PE-725
5 O X O X PE-726
6 X O O X PE-727
7 O O O X PE-728
8 X X X 0 PE-729
9 O X X O PE-730
10 X O X O PE-731
B O O X O PE-732
12 X X O O PE-733
13 O X O O PE-734
14 X O O O PE-735
15 O O O O PE-736

- External pulse (MPG) operation / torgue limit operation
Same as Operating Mode 1.
- Middle coordinate output action [PE-604]
Operating position is set at Position Group 0, and the middle coordinate is set

at Position Group 1-3.

/N
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B Middle coordinate output [PE-604]

System operates as follows depending on the I/0 mode setting:

Setting Operation
0 Digital switch input (In case [PE-601]=4, 5)
1 Middle coordinate output operation
o Position coordinate output signal OP0-OP4 (in case
[PE-601]=1)

* Middle coordinate output operation

Starting position Operating position
|« OP1 —|«— O0OP2 —|«— OP3 —|«— OP4 —|

[Position Group 1] [Position Group 2] [Position Group 3] [Position Group 0]

During the process of operating from the starting position to the selected position
number of the position group 0, the contacts OP1-OP4 are output in the
applicable sections based on the settings of position group 1-3. Position group
1-3 must be entered in sequence following the direction of operation from the
starting position to the operating position.

Example: If 0 and 100 are inserted in position numbers 0 and 1 respectively,

[PE-721] [PE-742] [PE-762] [PE-782] [PE-722]
0 (OP1) 4|o (OP2) 6|o (OP3) 89 (OP4) 100
¢ | | |
[PE-781] [PE-761] [PE-741]
(OP1) 4%0 (OP2) 6|O (OP3) 8|O (OP4)
| | |
' CAUTION

When using the system by setting the middle coordinate output [PE-604]=1,
do not connect digital switch as it may cause malfunction.

MECAPIO/‘N\> 1-53



II. Operating Software

@ Operating Mode 3
A total of 16 coordinates can be operated by synchronized position operation
with external position pulses.

— Position coordinates

- Position Coordinates Position
Eﬂ?ﬁ&? Input Contact State Group
PSELO PSELT PSEL2 PSEL3 0
0 X X X X PE-721
1 O X X X PE-722
2 X @) X X PE-723
3 @) @) X X PE-724
4 X X O X PE-725
5 O] X O X PE-726
6 X @) O X PE-727
7 O @) O X PE-728
8 X X X O PE-729
9 O X X @) PE-730
10 X @) X O PE-731
A O @) X O PE-732
12 X X O O PE-733
13 O X O O PE-734
14 X @) O O PE-735
15 @) @) O O PE-736

— External pulse synchronized operation
If MPGEN is on, the system operates synchronizing with external pulse inputs.
If MPGEN is off, the system stops and the pulse inputs are disregarded.
In addition, when the system reaches the command position coordinates,
position operation completion output is displayed, and the entered pulses are

disregarded.

- Setting direction of operation [PE-605]

Setting Operation

0 Runs forward according to the direction of
the external input pulses.
Operates synchronizing with the command
1 position coordinates irrespective of the
direction of external input pulses.

/N
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®) Operating Mode 4 and 5
The system can be operated by setting position and speed using the digital

switch or PLC contacts. The data set at this time are read only if CN1-48 input
contacts (READEN) are turned on. The operating position coordinates are set to
[PE-721], and the operating speed to [PE-701].

— Digital switch input wiring

Servo drive Digital switch
Data1-8 3
Data1-4 2
Data1-2 5 *
Data1-1 ] L4 g g L
Datal Datal Datal Datal
Sel4 Sel3 Sel2 Sell
Data2-8 8
Data2-4 7
Data2-2 9
Data2-1 9 2 9
Data2 Data2 Data2 Data2
Sel4 Sel3 Sel2 Sell
SEL4
SEL3
SEL2
SEL1

Note 1: Digital Switch specifications: A7PS-207 (OMRON)
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— Details of data by data mode [PE-608]

Data Mode
. 0
Setting
Data ltem Datatl Data2 Datatl Data2
SEL Position Data Position Data Position Data Position Data
Unit 0.1 Unit 1000 Unit 0.1 Unit 1000
SEL? Position Data Speed Data Position Data Position Data
Unit 1 Unit 10 Unit 1 Code
SEL3 Position Data Speed Data Position Data Speed Data
Unit 10 Unit 100 Unit 10 Unit 100
SEL4 Position Data Speed Data Position Data Speed Data
Unit 100 Unit 1000 Unit 100 Unit 1000

Note 1: The position and speed settings apply differently depending on the data mode.
(In the case of position data code 0: +DATA, 1: ~DATA)

Note 2: If speed is set with a value greater than the maximum speed, the speed is set
to the maximum speed.

Note 3: If the speed input becomes 0, the value set in the existing menu (PE-701)
applies. Therefore, if it is desired to enter only the position without setting speed, do

not make the wire connection.

- Data mode [PE-607]
Setting
0

Description
Used along with data switch. If Data Read Enable is on, data are
continuously set.
Used along with PLC. Each time Data Read Enable turns on, SELECT
1 moves by 1 place to read the data. Data are set after reading is finished
at OP4.

- Data input time [PE-609]
If SELECT (SEL1-SEL4) turns on, read the data after the set time and move to

the next SELECT. If PLC is used, set sufficient time taking into consideration

the PLC scan time.

2) Analog position override operating mode [PE-606]

Setting Description
0 Analog position override operation not executed.
1 Position operation begins according to the analog value based on
the position existing as of the moment Start is turned on.
If Start is turned on, position operation begins according to the
2 analog value based on “Current position + Current analog voltage
position”.

Note: Press Stop to stop the analog position override operation.

The analog position override operation can be executed only when Start input is ON.

/N
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1.4.8 Setting jog and origin run variables

1) Setting jog speed
(1 Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

2) Origin run
@ Origin run Mode[PE-810]
— Mode 0: Set current position as origin.
- Mode 1: Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
ORGSPDO

ORGSPD1

Z Pulse H—J ORG
Position Offset

- Mode 2: Limit type
If the limit sensor turns off after starting origin run, the system turns
in the opposite direction to stop at the Z pulse position, and sets the

origin.

CWLIM, CCWLIM START
ORGSPDO ’

ORGSPD1

Z Pulse H—J ORG
Position Offset
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- Mode 3: Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction; and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.
CWLIM, CCWLIM

START? START1
DOGIN
ORGSPDO
e SPD1
© ORG
Z PulSe™y— Offset
Position

- Mode 4: Damper type
If the system meets damper after starting origin run, and if the load
torgue increases more than the damper torgue, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
: ORGSPDO :

ZPulse i ORG
Position : Offset

@ Origin run direction [PE-811]

Set the operation direction after starting origin run.

@ Origin sensor stop [PE-812]
If an origin sensor is used, the system does not move to the Z pulse position
after starting origin run. The moment the sensor is turned On/Off, it stops and

sets the origin.

@ Origin offset [PE-813]
In case of stopping after the origin run, the system moves from the Z pulse
position to the extent of the offset value before stopping, and sets this
coordinate as the origin.
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® Origin position [PE-814]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but will be

the set position value.

® Automatic origin run [PE-815]
The origin run is automatically executed when the servo turns on first time after

power is connected to the servo.

@ Changing origin run speed
Set the first operating speed [PE-816] after starting origin run and the operating
speed [PE-816] after origin sensor or limit sensor operation, in the unit of

“r/min”.
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1.4.9 Operating Command
1) Alarm reset [PC-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-903]
@ If Enter is pressed in menu [PC-903], the current position is displayed.
@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.
@ If Up key is pressed, the current position is saved in the position coordinate
chosen by the input contact.
@ If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.

4) Loader origin run [PC—-904]

If Enter is pressed in menu [PC—-904], the origin run starts.

5) Automatic gain adjustment [PC-905]
In “SVON” status, at [PC-805] menu, if press [Enter] key, Automatic gain turning

is started and below will be displayed.

RN

H_J

Display inertia ratio
(M Range of Inertia ration turning is automatically changed from 1 to 50.

@ If [Up] key is pressed, automatic gain turning operation is started with speed
100 [r/min].

® If [Up] key is pressed continuously, the operating speed is increased 100->300
=>500[r/min] to 200[r/min].
At this time, if speed is increased, the turning time is decreased

@ If [Right] key is pressed, operating distance is increased. If [Left] key is
pressed operating distance is decreased.

(® When turning value is not changed the turning is completed.

® After completed turning if the inertia ratio is “50”, request the technical support
to R&D center. And adjust inertia ratio by hand.

@ Press [Enter] key, The gain value(completed turning) is set and saved [PE-
301].[PE-307],[PE-309] automatically.
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And at [PC-805] menu, if RUN/STOP or CW/CCW is operated by contacts with

pressed [Enter] key, the inertia ratio will be adjusted continuously.

6) Setting input contact logic [PC—-906]

iy e
14,4450, 10, 10

Input contact state Input contact position
(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON | START EMG ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM | STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 SPD2 SPD3

— Use Left/Right Key to increase/decrease the input contact position number.
— As for the contact logic, each time Up Key is pressed, the lamp of the segment

corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.

/N
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7) Forced setting of input contacts [PC-907]

- If Enter is pressed in menu [PC-907], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of I/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph ® should be converted into

contact A before being used.

8) Menu data initialization [PC-908]
- |Initialize the set menu data.

9) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-910]

' CAUTION

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

- |f down load is executed to upgrade or change the servo drive software, offset
must be set.

— Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each

time Left key is pressed, or the saved and tuned W-phase offset values, each

time Right key is pressed.

If there is large difference between these two values, save the tuned value

using the Up key.

(8) Press Enter key to return to menu screen.
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Rotary Coordinate Position Operation type

(VP—-2.xx)

[Manual Version : 2.3]
[Applied Software : 2.30 and upper]
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2.1 Major Functions

Operating .
Accelerating Decelerating time
speed time
Operating position
Starting position InPOS range

Start
INnPOS

SVON [

BRK >

Brake operating time[PE-515]

This servo features an ability to set the absolute position coordinates(*0.00”-
“359.99”), operating speed and acceleration/deceleration time, and operate by
selecting the desired position, speed and the acceleration/deceleration time through

the use of PLC or external equipment. It can be used for rectilinear motion systems.

2.1.1 Operating Mode
Note: After changing the operating mode of [PE-601], make sure to carry out origin run prior

to starting operation.

Operating Mode Major Functions

0 — Select 32 rotary coordinates for operation using 5 input contacts.

— Select 32 rotary coordinates set using 5 input contacts, and perform
operation by increasing the selected rotary coordinates to the
absolute position value .

Example) If 15° selected: 0—15°—30°—45°—60°...

— Select 32 rotary coordinates set using 5 input contacts, and perform
operation by increasing the selected rotary coordinates to the
relative position value (Current position to be set as “0”).

Example) If 15° is selected : 0—15°, 0—15°, 0—15°...
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2.1.2 Position Operation Function
1) Setting position coordinates

Input Contact State Men Menu

PSELO PSEL1 PSEL2 PSEL3 PSEL4 Number
X X X X X Position ComO PE-721
Position Com1 PE-722

Position Com?2 PE-723

Position Com3 PE-724

Position Com4 PE-725

Position Com5 PE-726

Position Com6 PE-727

Position Com7 PE-728

Position Com8 PE-729

Position Com9 PE-730

Position Com10 PE-731

Position Com11 PE-732

Position Com12 PE-733
Position Com13 PE-734
Position Com14 PE-735
Position Com15 PE-736
Position Com16 PE-737
Position Com17 PE-738
Position Com18 PE-739
Position Com19 PE-740
Position Com20 PE-741
Position Com21 PE-742
Position Com22 PE-743
Position Com23 PE-744
Position Com24 PE-745
Position Com25 PE-746
Position Com26 PE-747
Position Com27 PE-748
Position Com28 PE-749
Position Com29 PE-750
Position Com30 PE-751
Position Coma31 PE-752

O|X|OIX|O|X|O|X|OIX|O|X|O|X|O|X|O|X|O|X|O|X|O|X|O|x|O|x|O|x|O
OO | X [X|O|O|X|X|O|O|X|[X|O|O[X|X|O|0O|X|X|O|O|X|X|O|O|x|>x|O|O|x
OO0 |0 X [X|X|[X|O|O|O|0O|X|X|X|[X|O|O|O|0O|X|X|X|X|O|O|O|O|x|x|x
O|O|0O|0O |00 |0 |0 |X XX |X|X|X|X[X|O|O|O|O|O |0 |0 |0 |X|X|[xX|x|x|x|x
OO |O OO0 |0 |0 |0 |0 O |0 |0 |0 |0 O |O X [X XX [X|X|X[X|X|X|X|X|X|X|X

Note: Position coordinates are set and displayed as 0.00-359.99. Accordingly, 360° is
automatically changed into 0.0°.

o4 N
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2) Proximity identification operation [PE-603]
The proximity can automatically be identified based on the current position. If [PE-

603] is set as “1”, proximity checking starts.

[Proximity operation setting “1”’]

0

Operation
position

Current
position

YR

Operation
direction

270 90

180

[Proximity operation setting “1”’]

0
Current

position

Operation
direction

270 90

Operation
position

[Proximity operation setting “0”’]

Operation
position

Current
position

Operation

270 direction 90
180
[Proximity operation setting “0”]
Current 9
position
Operation
570 direction 90

Operation
position

3) Stopping of set position coordinates operation [PE-602]
If machine stops by the stop command during normal or jog operation when the

mechanical structure carries stoppers, the machine must stop at the designated

coordinate. In such case, if menu [PE-602] is set as “1”, the servo can stop after

moving to the coordinate designated after stop command is issued.

Stop command
position

270 Servo stop
position

Position coordinates

Servo stop position

Position coordinates

setting

setting Stop command
position
270 90
180
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4) Torque limits when stopped [PE-606]
If stoppers are used because of the mechanical structure, the servo may be
overloaded due to the position error if the stoppers function after the system stops. In
such case, the servo output torque can be restricted to ensure smooth stopper

operation.

— If limited torque versus rated torque is set in the menu [PE-606]:

Input Contact

(MPGEN)
X Operates with up to 300% of the rated torgue.
o Output torgue is restricted by the torque set versus the rated

torque.

Note: If the setting is “0”, the MPGEN contact shown below will carry out external
pulse input operation.

5) Setting direction of rotation [PE-604]
— The system may be operated by setting the direction of rotation only to one side.

Operation Direction
[PE-604] — —
Forward direction Backward direction
0 Operation possible Operation possible
1 Operation possible Operation prohibited
2 Operation prohibited Operation possible

6) Setting operating speed and acceleration/deceleration time

Eight types of operating speed and acceleration/deceleration time can be selected
using three input contacts.

Speed Selection Contacts Operating | Acceleration/Deceleration
SPD1 SPD2 SPD3 Speed Time
X X X PE-701 PE-709
O X X PE-702 PE-710
X O X PE-703 PE-711
0 0 X PE-704 PE-712
X X O PE-705 PE-713
@) X @) PE-706 PE-714
X @) @) PE-707 PE-715
@] O 0 PE-708 PE-716
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2.1.3 MPG (Position pulse) Operation

Set the position unit with the number of pulses versus the motor rom, and enter the
pulse train to operate the system. The MPG operation can be activated only in
operation modes 1 and 2 and when the MPGEN contact is in ON position. MPG
operation is ignored when the MPGEN contact is in OFF position.

2.1.4 Origin Run

Origin mode Major Functions
0 Set current coordinates as origin.
1 Set origin by sensor (Dog).
2 Set origin by limit.
3 Set origin by sensor and limit.
4 Set origin by damper torque.
2.1.5 Jog Run
Operation by Major Functions
Contact — Jog run using contact switch.
- Jog run by loader manipulation.
Loader
— Current coordinates can be set in menu.

(1 Set jog run speed as low/high with unit [r/min].

Setting Mode Menu
Low jog run PE-801
High jog run PE-802

(@ Set Accelerating/Decelerating jog run time [PE-803].

® Jog run

@ If ‘P-JOG” is ON, run forward direction with low speed.

® In the condition @(‘P-JOG’ ON), If ‘N-JOG’ is “ON”, run forward direction
with high speed.

© In forward direction with high speed, If ‘N-JOG’ is “OFF’, run forward
direction with low speed.

@ If ‘P-JOG’ is “OFF” motor is stop

® For backward direction, First ‘N-JOG’ is ON and than other is same as
forward direction.

2.1.6 Setting Operation Data

Setting Mode Major Functions

Menu setting Edit and set menu using loader.

Communication setting Set data based on communication (CN3).

Ny 2-7
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2.1.7 Operation Data Output

Output Mode Output Details

Communication output Output operation data based on communication (CN3).

* Data are output in £5V according to the set scale units,
and the following operation data are output according to

the output mode.

Analog Output Mode Output Item
0 Command speed
1 Current speed
2 Command torque
3 Current torque

/N
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2.2 System Configuration
2.2.1 Connection Diagram (Rotary coordinate position operation type (VP-2))

Regeneration

resistance
MCCB1 MCA1
1
P E’:EE oc~o——P L1 Bi B2
supplif)v/\&ecr NF Qo L2
5o
200~230V °© L3 )
50/60 Hz é tég Servo drive
(Note 1) APD-VP
CN3
C o
DC24[V] :
[ +24v IN| 50
—_ K 35 BLARM+ ———»
o o SVON | 49 - —_—
36 JALARM
o o START| 13
o o Vel BE K: 37 ROY+ ——>
- 38 poy- |—>
o0 o ALMRST[ 17
o/o PSELO| 44 K_ 33 [BrAKE/OP4 [
o o PSELT[ 45 ] 34 forg-our |———>
o o PSEL2| 46 f“f_ 39 jNPOS
o o PSEL3] 47 40 PPO —>
o o PSEL4] 48 41 Pr1 e
Q_0 ccwum ] 20 42 ppr2 >
Qo cwum il 19 43 PP3 —>
o o STOP| 14 24 bND24 Je—
o o oraIN| 15 —€1 25 GND24  |[¢—
o o DOGIN] 16 Monitor output
O/O P-JOG] 11 _B\ ~ +5V
o o N-JoG| 12 [ 4 JmoniTi ch‘\
o o MPGENT 21
o o spot1] 10 |:5 :|MONIT2 —5V ~ +5V /_\
o o SPD2 22 IIGND DO()( ‘
o o SPO3[ 23
Encoder output
Line drive
i 00
Upper PF- 7 32 J/AO
29 BO Upper
PR_ 9 30 /BO (X) If‘> controller
~10V ~ +10V [ 2 Jzo 1
Upper SPDCOM]} 27
controller NN/ GND 1 3 /ZO _)%L
- W = 10V A-coM[ 28
poer | AN
controller GND 1 IE

Note 1: Control power supply terminals (L1C and L2c) are provided in models with
capacity equal to or greater than APD-VP05.
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I1. Operating Software

2.2.2 Control Signal
1) Contact input signal

NuFr)ri1rt])er Name Description
50 +24V IN
49 SVON Servo ON
13 START Operation started
18 EMG Emergency stop
17 ALMRST Alarm reset
44 PSELO Position selection 0
45 PSELI1 Position selection 1
46 PSEL2 Position selection 2
47 PSEL3 Position selection 3
48 PSEL4 Position group selection 0
20 CCWLIM Forward direction (Counterclockwise) running prohibited
19 CWLIM Rearward direction (Clockwise) running prohibited
14 STOP Operation stop
15 ORGIN Origin run started
16 DOGIN Origin sensor
11 P-JOG Forward direction jog
12 N-JOG Rearward direction jog
21 MPGEN MPGEN/TRQLIM
10 SPD1 Speed selection 1
22 SPD2 Speed selection 2
23 SPD3 Speed selection 3

2-10 MECAPI
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Chapter 2: Rotary Coordinate Position Operation type

2) Analog input signal

NuFr)Tiwrk])er Name Description
27 SPDCOM | Analog speed command input (=10[V] - +10[V])
28 A-COM | Analog position command input (=10[V] = +10[V])
1 GND Analog signal ground

* |f the system is operated at an override (overlapping) speed at the analog speed
command (menu number [PE-717] set to “17), the system operates at a speed

command which is overlapped with the digital speed command.

A
Speed

Digital speed

command Voltage

»
>

-10V +10V

Note: If + voltage is applied irrespective of the rotating direction of the
motor, speed increases; and speed decreases if — voltage is
applied.

3) Pulse train input signal

NurFr):tr)]er Name Description
6 PF+ Line drive (5V): F+ Pulse input
7 PF- Line drive (5V): F- Pulse input
8 PR+ Line drive (5V): R+ Pulse input
9 PR- Line drive (5V): R- Pulse input

MECAPIO/‘N\) 2-11



I1. Operating Software

4) Output contact signal

Nul:r)r:r;)er Name Description
oo | A (OO o
* OFF: Alarm mode
37/38 RDY+/RDY- ON: Normal mode (Operation preparations completed)
I
34 ORG-0OUT Outputs origin run completion signals.
39 INPOS Outputs position operation completion signals.
40 OPO Operating coordinates output “0”
41 OP1 Operating coordinates output “1”
42 OP2 Operating coordinates output “2”
43 OP3 Operating coordinates output “3”

5) Monitor output signal and output power supply

NuFr)T;rE)er Name Description
4 MONIT1 Analog monitor output 1 (=5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] = +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

6) Encoder output signal

Pin
D "
Number Name escription
31 AO . .
Outputs encoder signal received from the motor after
32 /AO o . . L )
dividing it according to the frequency dividing ratio
29 BO set in menu [PE-418] (5V Line drive system)
30 /BO y '
2 Z0 Outputs encoder Z signal received from the motor
3 /Z0O (5[V] Line drive system).

2-12 MECAPIONY




Chapter 2: Rotary Coordinate Position Operation Type

2.3 Menu
2.3.1 Operating Mode Menu
MENU UNIT INI o
Description
NO CODE NAME MIN MAX
0 Pd—001 | Current State - - Displays current operation mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P ~99999 | 99999 Py berating speed.
2 Pd-003 | C d Speed r/min 0 Displays current command speed
ommand Speed | _gg999 | ggggg | P peec.
- 0 Displays speed command values based
3 Pd-004 | Reference Speed 99999 99999 on j[he acceIe.ratlon/decelerahon time
during operation.
. - 0.0 ) . .
4 Pd-005 | Current Position 29999 9 | 9999.9 Displays current position coordinates.
B y - 0.0 Displays current target position
5 | Pd-006 | Refer Position 500557 9999.9 | coordinates.
B - - 0.0 Displays operation command position
6 | Pd=007 | Gommand Position | 5595 o | 99999 | coordinates.
_ 0.0 Displays the difference between target
7 Pd-008 | Remain Position position coordinates and current position
~9999.9 | 9999.9 | coordinates.
o [%] 0 . . .
8 Pd-009 | Torgue Limit 0 300 Displays torque-limit setting.
[%] 0.0 Displays current load rate versus rated
9 Pd-010 | C t Load
Jrrent oa ~9999.9 | 9999.9 | load.
[%] 0.0 Displays average load rate of 5 seconds
10| Pd-0TT | Average Load ~9999.9 | 9999.9 | versus rated load.
. [%] 0.0 Displays maximum instantaneous load
M Pd-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
) Volt 0.0 ) ,
12 Pd-013 | DC Link Voltage 999.9 999 9 Displays condenser’s DC voltage value.
13 Pd-014 | 1/O Set : : Displays current I/O CN1’s input state.
14 P4-015 | Input EXT SET - - | Displays state of externally set input
- - contacts.
5 Pd-016 | 1/O State - - Displays current operating condition of
- - 1/0.
16 | Pd-017 | Input Logic Set - ]
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - ]
19 Pd-020 | Software Version : : Displays software version number.

3% Communication code is to be used for selecting the menu When using TOUCH or PC Communication.

/N
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2.3.2 Alarm Display Menu

MENU UNIT INI
Description
NO CODE NAME MIN MAX
Alarm History 01~20 - _
PA-101 Alarm History 01
20 B N Y Displays status of alarms occurred in the past.
39 PA-120 Alarm History 20
# Alarm codes and Descriptions
CODE Name Description or causes Items to be checked
nor—oF Normal svoff Servo off(Normal state) -
nor—on Normal svon Servo on(Normal state) -
L101 L101 R8232Qomm. Error.  Control  circuit Replace the drive
Operation error.
AL-01 Emergency Stop EMG input contacts open. Control signal wiring, external 24V power supply
AL-02 Power Fail Main power supply turned off Power supply, wiring
AL-03 Line Falil Motor and encoder wiring error Setting, wiring
AL-04 Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 Encoder Pulse Encoder pulse number set error Setting
AL-06 Following Error Position pulse following error P‘O-SItIOﬂ. cpmmand pulge xeessive, [PE-514] setting,
wiring, limit contact, gain setting
AL-07 Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 Over Current Overcurrent Wring, motor, encoder setting, gain setting, drive
replacement
AL-09 Over Load Overload Load state, wiring, motor, encoder setting
AL-10 Over Voltage Overvoltage Input vpltage, brakmg reswtanpe wiring,
excessive regeneration operation.
AL-11 Over Speed Overspeed Encoder setting, encoder wiring, gain setting
AL-12 Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 Not Used Not used -
AL-14 ABS Data Error Absolute encoder data transmission error | Initial reset
AL-15 ABS Battery Error Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error Absolute encoder multi-running data Initial reset
transmission error
AL-17 ABS Read Fall Absolute encoder reading error Encoder
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 Flash Erase Falil Flash ROM data delete error Replace drive
AL-21 Flash Write Falil Flash ROM data writing error Replace drive
AL-22 Data Init Error Data initialization error Replace drive
AL-23 EPWR Hardware error [PE-203] setting
Occurs when attempting to correct menu
Err1 Errort which cannot be corrected in Servo—on Correct menu after turning off servo.
condition.
Err2 Error2 churs when attemptlng {0 enter data which Enter data within the range of setting.
deviate from the setting range.
Occurs when attempting to correct menu
Err3 Error3 after locking menu using [PC-909] Correct menu after unlocking [PC-909].
(Menu Data Lock).

/N
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Chapter 2: Rotary Coordinate Position Operation Type

2.3.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
40 | *PE-201 | Motor ID 5 9_9 Set motor ID.
bps 0 Set baud rate of CN3’s RS232.
B (Reconnection of power supply required.)
41 | PE-202 | Baud Rate 0 | 0=9600lbps], 1=19200[bps]
3=38400[bps], 2=57600[bps]
- 0 Set type of relevant encoder.
42 *PE-203 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead, 6:
0 9 absolute value encoder)
r _
43 *PE-204 | Encoder Pulse p1/ 99999 Set number of pulses of relevant encoder.
. [%] 300 . .
44 PE-205 | CCW TRQ Limit 0 300 Set torgue limit value for CCW running.
. [%] 300 . .
45 PE-206 | CW TRQ Limit 0 300 Set torgue limit value for CW running.
- 0
46 *PE-207 | System ID 0 99 Set drive |D for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
— 5 - -
48 | PE-209 | Start Menu No. Set Operatlpg l\/lodg Menu to be displayed
1 20 after operation begins.
, gf-cm-s® 1D o
49 *PE-210 | Inertia 001 999 99 Set motor inertia moment.
50 *PE-211 | Trg C kgf-cm/A D Set motor torque constant
q ton 0.01 | 999.99 a '
51 *PE-212 | Ph L mH D Set motor phase inductance
ase Ls 0.001 | 99.999 P ‘
ohm ID )
52 *PE-213 | Phase Rs 0.001 99 999 Set motor phase resistance.
53 *PE-214 | Rated | A D Set motor rated current
ated 1s 0.01 999.99 '
54 *PE-215 | Max Speed r/min D Set motor maximum speed
b 0.0 9999.9 peed.
r/min ID
55 *PE-216 | Rated Speed 00 9999 9 Set motor rated speed.
- 8
56 *PE-217 | Pole Number 5 98 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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— System variables setting menu ( for Special Large Capacity : APD-VP220,VP300,VP370)
Menus marked with “*” cannot be corrected during Servo—-On

MENU UNIT INI
Description AL
comm | cope NAME MIN MAX Mode
Code
*PE-201 - - Sets Motor ID (Refer 4.4.1), When setting motor ID: Be
40 Motor ID 0 99 set automatically from [PE-210] to [PE-218] PST
RS232 Comm. speed | [bps] 0 Sets RS232 communication speed of CN3
41 *PE-202 0=9600[bps], 1=19200[bps] pST
i 0 ! 2=38400[bps],3=57600[bps]
*PE-203 - 0 Sets applied encoder type (0 : A phase lead, 1 : B
42 Encoder Type 0 9 phase lead, 6 : Absolute encoder) PST
[p/r] 3000
43 *PE-204 | Encoder Pulse Sets the number of encoder pulse. PST
1 99999
[%] 300 .
14 PE-205 CCW TRQ Limit 0 200 Sets torque limit value at CCW. PST
[%] 300
45 PE-206 CW TRQ Limit 0 300 Sets torque limit value at CW. PST
- 0
46 *PE-207 | System ID 0 99 Sets drive ID on communication PST
- 0
47 *PE-208 | System Group ID 0 99 Sets drive group ID on communication PST
PE-209 ) - 2 Sets the operation status display menu with
48 Start Menu No. 1 20 [Pd-001]~[Pd-020] at power on. PST
+PE-210 ) gf-cm-s” 1D Sets inertia of motor. (Modification is possible when
49 Inertia 01 9999 9 | [PE-201] is “07) PST
“PE-211 kgf-cm/A 1) Sets torque constant of motor
50 Trq Con 0.001 99.999 | (Modification is possible then [PE-201] is “0") PST
*PE-212 . mH IO Sets Q-axis inductance of motor
51 Q-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “0”) PST
PE-213 _ mH 1D Sets D-axis inductance of motor
52 D-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “07) PST
PE—214 me IO Sets phase resistance of motor
53 Phase Rs 0001 | 99999 | (Modification is possible when [PE-201] is “0”) PST
\PE-215 A 1o Sets rated current of motor
54 Rated Is 0.01 999 99 | (Modification is possible when [PE-201] is “0” .) PST
“PE-216 ) r/min [ Sets max.speed of motor
55 Max Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “07) PST
“PE-217 N r/min 1D Sets rated speed of motor
56 Rated Speed 0.0 9999 9 | (Modification is possible when [PE-201] is “07) PST
- 8 Sets pole number of motor
57 PE=218 | Pole Number ° 98 | (Modification is possible when [PE-201] is “0”) PST
A 0 Sets current offset of motor
58 PE-219 | Ibs Offset Save ~99.999 | 99.999 | (Modification is possible when [PE-201] is “0”) PsT
A 0 Sets current offset of motor
59 PE=220 | Ies Offset Save ~99.999 | 99999 | (Modification is possible when [PE-201] is “0”) PST

¥ Communcation code is to be used for selecting the menu when using TOUCH or PC
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Communication.# Motor Models and ID(To be continued to next pages)

Model ID | Watt Remark Model ID | Watt Remark
SAR3A | 1 30 SE09A | 61 900
SARBA 50 SE1B5A | 62 | 1500
SA01A 100 SE22A | 63 | 2200

SE30A | 64 | 3000
SBOTA | 11 100 SE06D | 65 | 600
SBO2A | 12 | 200 SE11D | 66 | 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 | 250 Special type SE22D | 68 | 2200
HBO2A | 15 200 | Hollow shaft type SEO3M | 69 300
HBO4A | 16 400 | Hollow shaft type SEOE6M | 70 600

SEO09M | 71 900
SCO4A | 21 400 SE12M | 72 | 1200
SCOBA | 22 | 600 SE05G | 73 | 450
SCO8A | 23 | 800 SE09G | 74 | 850
SC10A | 24 | 1000 SE13G | 75 | 1300
SCO03D | 25 | 300 SE17G | 76 | 1700
SC05D | 26 | 450 HEO9A | 77 | 900 Hollow shaft type
SC06D | 27 | 550 HE15A | 78 | 1500 | Hollow shaft type
SCO7D | 28 | 650 SETIM | 79 | 1050 Special type
SCOIM | 29 SEO7D | 80 650 Special type
SCo02M | 30 SF30A | 81 | 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 2200
HCO6H | 33 | 600 Exclusively S/T SF35D | 86 | 3500
SCO5A | 34 | 450 Exclusively S/S SF55D | 87 | 5500
SCO5H | 35 500 Exclusively S/S SF75D | 88 | 7500
SCO8A | 36 | 750 Exclusively S/S SF12M | 89 | 1200

SF20M | 90 | 2000
HBO1A | 37 100 | Hollow shaft type SF30M | 91 | 3000
HC10A | 38 | 1000 | Hollow shaft type SF44M | 92 | 4400
HE30A | 39 | 3000 | Hollow shaft type SF20G | 93 | 1800
HBO3H | 40 | 250 Semicg)r;]léuctor SF30G | 94 | 2900
HCO3H | 41 | 250 Only SF44G | 95 | 4400

Semiconductor
SF60G | 96 | 6000
HCO5H | 99 500 Customized type
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# Motor Models and 1D

Model ID | Watt Remark Model ID | Watt Remark
SE35D | 101 | 3500 | Exclusively for DS
SE30D | 102 | 3000 Special type
SF44ML | 103 | 4400 For LG only
SF75G | 104 | 7500 Special type
SE35A | 105 | 3500 Special type
SF55G | 106 | 5500 Special type
SF6OM | 107 | 6000 Special type
SG22D | 111 | 2200
SG35D0 | 112 | 3500
SG55D | 113 | 5500
SG75D | 114 | 7500
SG110D| 115 | 11000
SG12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60OM | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000
SH220G | 141 | 22000
SH300G | 142 | 30000
SJ370G | 143 | 37000
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2.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU

UNIT

INI

NO | CODE NAME MIN MAX Description
] i times 2.0 . . .
60 PE-301 | Inertia Ratio 1 0 £00.0 Set inertia ratio of load.
. . 1/s 50 . . .
61 PE-302 | Position P Gaint 0 500 Set position control proportional gain 1.
. ) 1/s 50 . ) )
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 . .
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
msec 0 Set time constant of position feed
64 PE-305 | PFEFLTTC 0 10000 forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gain1 equipment | (APD-VPR5-04: 500, VP05-10: 300, VP15-
0 5000 50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
msec 50 . . .
68 PE-309 | Speed | TCH 1 10000 Set speed integration time constant 1.
69 PE-310 | Speed | TC2 mjec 1050000 Set speed integration time constant 2.
msec 0.0 )
70 PE-311 | Speed IN FLT 00 00.0 Set speed command filter.
msec 0.5 .
71 *PE-312 | Speed FB FLT 0.0 100.0 Set speed feedback filter.
. r/min 0.0 .
72 PE-313 | Zero Speed Gain Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 | Not Used - -
- 0 Set de-resonance operation.
74 | PE-315 | DE-RESONANCE 0 1 0 : Not activated, 1: Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de-resonance operating frequency.
76 PE-317 | Notch Bandwidth 6 1100000 Set de-resonance band width.
77 PE-318 | Over load offset - 1.1 Set thg time of overload character.|st|c.
1.0 3.0 (User is requested not to change it.)
78 | PE-319 | Not Used - -
79 | PE-320 | Not Used - -

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.

MECAPIO/‘N\> 2-19




Il. Operating Software

2.3.51/0 Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Descriofi
NO | CODE NAME MIN MAX pHon
r/min 100.0 )
80 *PE-401 | Analog Speed 0.0 9999.9 Set external analog speed input at 10V.
81 PE-402 | S d Offset my 0.0 Set analog speed input offset
peed Lilse ~1000.0 | 1000.0 00 SP put ofiset.
- 0
82 PE-403 | SClamp Mode 0 1 Set speed clamp operating mode.
83 PE-404 | SCI Volt my 0.0 Set voltage of speed clamp area
amp Vo ~1000.0 | 1000.0 ge or sp b area.
84 | PE-405 | Not Used : :
85 | PE-406 | Not Used . :
86 | PE-407 | Not Used - :
87 | PE-408 | Not Used - -
) - 0 .
88 PE-409 | Monitor Typel 0 0 Set type of monitor output 1.
- 0
89 PE-410 | Monitor Mode1 0 1 Set mode of monitor output 1.
. - 1.0 .
90 PE-411 | Monitor Scalet 10 9999.0 Set scale of monitor output 1.
) mV 0.00 .
91 PE-412 | Monitor Offset1 0006 T 10000 Set offset of monitor output 1.
- 1
92 PE-413 | Monitor Type?2 0 10 Set type of monitor output 2.
- 0
93 PE-414 | Monitor Mode?2 0 1 Set mode of monitor output 2.
. - 1.0 .
94 PE-415 | Monitor Scale? 1 0 9999.0 Set scale of monitor output 2.
) mV 0.00 .
95 PE-416 | Monitor Offset?2 210000 1 100.00 Set offset of monitor output 2
— 1 — -
9% PE-417 | Pulse Out Rate Set frquenoy dividing ratio of encoder
1 16 output signal.
97 | PE-418 | Not Used - -
98 | PE-419 | Not Used - -
msec 0 Set delayed time of PWM output OFF
99 PE-420
PWM off delay 0 1000 | When Servo is OFF.

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI 5 -
escription
NO CODE NAME MIN MAX
- 1
100 *PE-501 [ M Mot .
ove Motor 1 999999 Set system based on machine movement
) - 360 versus motor rpm.
101 *PE-502 | Move Mechanical i 999999
- 0 Set rotation direction of the motor.
102 *PE-503 | Move Polarity (0: Coordinate increases in case of CCW run; 1:
0 1 Coordinate increases in case of CW run)
- 0 Set position operation completion signal
103 PE-504 | InPosition Mode output mode. (0: Inpos, 1: OP0-OP3, 2:
0 2 OP0-0OP4)
- 0.500 " - .
Set t f t | tput
104 PE-505 | InPosition Value Sie n2|08| ion range of position arrival outpu
0.000 99.999 gnal.
105 PE-506 InPosition Ti msec 0 Set output time of position arrival output
nPosition Time 0 10000 signal.
106 “PE-507 | Sof Limi - 0 Set limit action On or Off based on position
ottware Limit 0 1 coordinates.
o - 0.00 Set limit action position coordinates during
107 PE-508 | CCW Limit 0.00 359 99 forward running.
(08 pE-509 | CW Limi = 0.00 Set limit action position coordinates during
Imit 0.00 359.99 backward running.
- 0
109 *PE-510 | MPG Pulse Logic 0 5 Set external pulse input signal mode.
110 | *PE-511 | MPG Pul - 100
*PE—
uise 1 99999 Set system based on motor rom versus
- 1 number of external input signal pulses.
111 *PE-512 | MPG Move : 99999
1o pE-513 | Follow E - 90000 Set range of output for excessive position
ollow Error 0 99999 following error.
13 E-514 | Brake S r/min 20 Set ti d of built=in brak
- et operating speed of built=in brake.
1 PE-5 rake Speed 0.0 9999.9 P g sp
msec 10 . . -
114 PE-515 Brake Time Set opening delay time of built—in brake.
0 10000
By type of Set fail d
. - . et power failure mode.
_ equipment
15 *E-516 Powerfail Mode aup 0: VP04 or less, 1: VP05 or more
0 1
- 1
116 PE-517 | DB Control 0 1 Set dynamo braking mode.
117 PE-518 DY Mod - 0 Set function of RDY output contacts
ode 0 1 (0 : RDY function, 1 : RUN function)
118 | PE-519 | Not Used - -
_ 0 This function automatically resets alarm when
119 PE-520 ESTOP Reset contact ESTORP returns after activation.
0 1 (0: Manual reset, 1: Automatic reset)

% Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.7 Private Operation Variable Setting Menu

MENU UNIT INI
Description
NO CODE NAME MIN MAX
190 PE—601 o tion Mod B 0 Set operating mode. (Always carry out origin run
*PE~- peration Mode ) :
0 5 prior to changing mode.)
B 0 Set automatic stop of set position checking (*1”)
121 PE-602 Stop Mode 0 1 when jog run stops.
- 0
122 PE-603 Direction Mode Determine whether to execute proximity operation.
0 1
- 0
123 PE-604 Run Direction . » Set rotation direction.
124 PE-605 Not Used
) (%) 0 Set motor output torque limit operation. (Activated
125 PE-606 | Stop Torque Lim 0 300 when MPGEN/TRQLIM contacts are turned on.)
Set divided number with respect to 360° at
. . 0 operating mode=1. If operating mode is set as “0”,
126 PE-607 Position Devide the system operates at angles set by input contacts
0 999999 PSELO-4.
127 PE-608 Dec FF Rate g ?2 Exclusive Menu for Maker(user do not change it)
_ 0 At operation mode 2, ccwlim contacts can be
converted to Dir selection function (At this
) conversion, cwlim is also erased)
128 PE-609 Dir Select 0 1 0: ccwlim function
1: Dir selection function (When Dir contacts is off
run opposite direction)
129 PE-610 Not Used
130 PE-611 Not Used
131 PE-612 | Not Used - -
132 | PE-613 | Not Used - :
133 | PE-614 | Not Used - :
134 | PE-615 | Not Used - -
135 | PE-616 | Not Used - :
136 | PE-617 | Not Used - -
137 PE-618 - -
~ ~ Not Used - -
139 PE-620 - -

% Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.8 Operation Program Variable Setting Menu: Speed Variables

MENU

UNIT

INI

NO | CODE NAME MIN MAX Description
r/min 10.0 .
140 PE-701 | Speed Command0 0 9999 9 Set operating speed 0.
r/min 100.0 .
141 PE-702 | Speed Commandi 0 9999 9 Set operating speed 1.
r/min 200.0 )
142 PE-703 | Speed Command? 0 9999 9 Set operating speed 2.
r/min 500.0 )
143 PE-704 | Speed Command3 0 9999 9 Set operating speed 3.
r/min 1000.0 .
144 PE-705 | Speed Command4 0 9999 9 Set operating speed 4.
r/min 1500.0 .
145 PE-706 | Speed Command5 0 9999.9 Set operating speed 5.
r/min 2000.0 .
146 PE-707 | Speed Command6 0 9999 9 Set operating speed 6.
r/min 3000.0 .
147 PE-708 | Speed Command? 0 9999.9 Set operating speed 7.
. msec 50 ) . .
148 PE-709 | AccDec TimeO 0 100000 Set acceleration/deceleration time 0.
. msec 50 . . .
149 PE-710 | AccDec Time1 0 100000 Set acceleration/deceleration time 1.
150 PE-711 | AccDec Time2 msee 50 Set acceleration/deceleration time 2
ccDec Time 0 100000 )
. msec 50 . . .
151 PE-712 | AccDec Time3 0 100000 Set acceleration/deceleration time 3.
. msec 50 ) . .
152 PE-713 | AccDec Time4 0 100000 Set acceleration/deceleration time 4.
. msec 50 . . .
153 PE-714 | AccDec Timeb Set acceleration/deceleration time 5.
0 100000
) msec 50 . . .
154 PE-715 | AccDec Time6 0 100000 Set acceleration/deceleration time 6.
) msec 50 . . .
155 PE-716 | AccDec Time7 0 100000 Set acceleration/deceleration time 7.
156 PE-717 | Speed Override 6 ? Set speed override operation.
157 | PE-718 | Not Used - -
158 | PE-719 | Not Used - -
159 | PE-720 | Not Used = —

3% Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.9 Operation Program Variable Setting Menu

MENU UNIT INI L
NO | CODE NAME MIN MAX SRl
160 PE-721 | Position Com0 0 329089 Set position coordinate0.
161 PE-722 | Position Com1 — 1.00 Set position coordinatel.
0 359.99
. - 2.00 . .
162 | PE-723 | Position Com?2 0 359 99 Set position coordinate?2.
163 | PE-724 | Position Com3 — 3.00 Set position coordinate3.
0 359.99
164 | PE-725 | Position Com4 — 4.00 Set position coordinate4.
0 359.99
165 | PE-726 | Position Com5 — 500 Set position coordinate5.
0 359.99
. - 6.00 . .
166 | PE-727 | Position Com6 0 359 99 Set position coordinate6.
167 PE-728 | Position Com7 — 7.00 Set position coordinate?.
0 359.99
168 | PE-729 | Position Com8 — 8.00 Set position coordinate8.
0 359.99
169 | PE-730 | Position Com9 — 9.00 Set position coordinate9.
0 359.99
. - 10.00 . .
170 | PE=731 | Position Com10 0 359 99 Set position coordinate10.
171 PE-732 | Position Com11 — 11.00 Set position coordinate11.
0 359.99
172 PE-733 | Position Com12 — 12.00 Set position coordinate12.
0 359.99
173 | PE-734 | Position Com13 — 13.00 Set position coordinate3.
0 359.99
174 | PE-735 | Position Com14 — 14.00 Set position coordinate14.
0 359.99
175 PE-736 | Position Com15 — 100 Set position coordinate15.
0 359.99
176 | PE-737 | Position Com16 — 160.00 Set position coordinate16.
0 359.99
. - 170.00 . .
177 | PE-738 | Position Com17 0 359 99 Set position coordinatel17.
178 | PE-739 | Position Com18 — 180.00 Set position coordinate18
0 359.99 ’
179 PE-740 | Position Com19 — 190.00 Set position coordinate19.
0 359.99

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.10 Operation Program Variable Setting Menu

MENU UNIT INI .
NO | CODE NAME MIN MAX Description
180 PE-741 Position Com20 - 200.00 Set position coordinate20.
0.00 359.99
. - 210.00 . .
181 PE-742 | Position Com21 0.00 359.99 Set position coordinate21.
182 | PE-743 | Position Com22 - 220.00 Set position coordinate2?2
0.00 359.99 ’
183 PE-744 | Position Com23 - 230.00 Set position coordinate?3.
0.00 359.99
184 | PE-745 | Position Com?24 - 240.00 Set position coordinate?4.
0.00 359.99
185 | PE-746 | Position Com25 - 250.00 Set position coordinate25
0.00 359.99 '
186 PE-747 | Position Com26 - 260.00 Set position coordinate?6.
0.00 359.99
187 | PE-748 | Position Com?27 - 270.00 Set position coordinate?7.
0.00 359.99
. - 280.00 . .
188 | PE-749 | Position Com?28 0.00 359,99 Set position coordinate28.
189 PE-750 | Position Com?29 - 290.00 Set position coordinate?29
0.00 359.99 '
190 PE-751 Position Com30 - 300.00 Set position coordinate30.
0.00 359.99
. - 310.00 . .
191 PE-752 | Position Com31 0.00 359 99 Set position coordinate31.
192 | PE-753 | Not Used - :
193 | PE-754 | Not Used - B
194 | PE-755 | Not Used - -
195 | PE-756 | Not Used : :
196 | PE-757 | Not Used - -
197 | PE-758 | Not Used - B
198 | PE-759 | Not Used - :
199 | PE-760 | Not Used - -

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.
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2.3.11 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Descriotion
NO | CODE NAME MIN MAX P
200 | PE-801 | Jog Speed0 I/min 10.0 1 5ot jog run speed 0
09 spee 00 | 9999.9 Jog fun speed B.
201 | PE-802 | Jog Speed! /min | 1000 1o 00 run speed 1
09 spee 00 | 9999.9 Jog fun speed 1.
msec 100 . . . .
202 PE-803 | Jog AccDec Time Set jog acceleration/deceleration time.
0 99999
203 | PE-804 | Not Used . -
204 | PE-805 | Not Used : -
205 | PE-806 | Not Used - -
206 | PE-807 | Not Used - -
207 | PE-808 | Not Used - -
208 | PE-809 | Not Used - -
- 1
209 PE-810 | Origin Mode 0 4 Set origin run mode.
- 0
210 PE-811 | Origin polarity 0 1 Set origin run direction.
_ 1 Set stop (1) or Z position operation 0
211 PE-812 | Origin Dog Stop when dog sensor turns off during origin
0 1 run.
. - 0.00 Set offset position at which to stop after
212 | PE-8T3 | Origin Offset 0.00 | 359.99 | origin run.
213 PE-814 | Origin Positi — 0.00 Set initial coordinates after origin run
rigin Position 0.00 359,99 a .
— 0 —
014 PE-815 | Origin AutoRun Set automat|.c origin run ON or OFF
0 i when servo is on.
215 | PE-816 | Origin Speedo t/min_| 100.0 | o igin run speed 0
flgin Spee 0.0 | 99999 . peed o
216 | PE-817 | Origin Speed] I/min 100 | 5ot origin run speed 1
rgin Spee 00 | 99999 g peed 1.
L [%] 50.0 | Set torque during damper (Origin run
217 PE-818 | Origin Torque 10 300.0 mode 4) run.
218 | PE-819 | Not Used - -
219 | PE-820 | Not Used - -

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.

/N
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2.3.12 Operation Menu

MENU UNIT INI

NO | CODE NAME MIN MAX Description
220 | PC-901 | Alarm RESET : | Reset alarm.
221 | PC-902 | Alarm HIS Clear - - Clear alarm history.

Manipulate jog run.

(If UP key is hit after jog run, the current
coordinates are stored in the position
coordinate menu currently selected.)

222 PC-903 | Jog Run

223 | PC-904 | Origin Run - - Carry out origin run.

224 | PC-905 | Gain Tune Run - ——| Gain is automatically adjusted.

225 | PC-906 | 1/0 Logic Set : : Set logic of input contacts.

226 | PC-907 | Input Ext Set - - Manipulate input contacts from outside.

- - If [Uplkey is pressed after [Enter] key was
pressed all menu data will be initialized.

But System menu([PE-201]~[PE-220]) data
- - is not changed

(After Re—connection of power, above
initialization is applied)

227 PC-908 | Menu Data Init

228 PC-909 | Menu Data Lock Activate menu data lock.

229 PC-910 | Current Offset Set drive current feedback offset.

230 | PC-911 | Not Used

231 | PC-912 | Not Used

232 PC-913 | Not Used

233 | PC-914 | Not Used

234 | PC-915 | Not Used

235 | PC-916 | Not Used

236 | PC-917 | Not Used

237 | PC-918 - -
~ ~ Not Used - -
239 | PC-239 - -

¥ Communication code is to be used for selecting the menu When using TOUCH or PC Communication.

MECAPIO/-N\> 2-27



II. Operating Software

2.4 Detailed Description of Menu
2.4.1 Loader Operation

1) Components

HEHHHH

/@/@ @ @Q\

Left Right Up Enter

2) Components

@ Menu movements

Right Right Right Right
—> —> —>
PA-001 | (| Pd=002 [ = ceeeeeeee | Pd-020
Left Left Left
Upl T
Right Right Right
—> —> —>
PA-101 PA-102 | ceeeeeeenns PA-120
Up Left Left Left
Right Right Right
> P eeeereens ’ _
PE-201 ) PE-202 ) ) PE-220
U Left Left Left
p :

Right

—> —> —>
PE-801 | ¢ PE-802 l| ------------ | PE-820
Left Left Left
Up l
Right Right

—> —> —>
PC-901 | PC-902 [ ) PC-920 —‘
Left Left Left

T 1

I I o l l '
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@ Menu editing

[(reeor ) (GHARAR)
|

Enter
* Changing position: Left/Right

* Changing number: Up Initial blinking position
Move to the menu to be edited referring to paragraph @

Press Enter Key to be display menu data “ +9999.9 ”

The number on the far right starts blinking. The blinking number indicates editing
position.

Press Left or Right to move the figure of number to be edited. The blinking numbers
move along accordingly.

Press Up key to change numbers(the number increases). If the number is larger than
“9”, it will be change to “0”.

Upon completion of editing, press enter. The related data are saved, and the screen
returns to menu number.

3 Menu editing error

The following will appear when menu editing error occurs.

Display Causes

notuSE Menu which is not used or cannot be edited

- Menu that cannot be edited when servo is on

- Editing error of constant related to motor

Err1 - Number not carrying motor |ID have been entered

- An attempt is made to edit detailed constant when the motor ID is

not “0”

Err2 An attempt is made to set data outside the setting range

Menu editing is Lock.
Err3

Menu editing lock should be released.

@ Special operation function

If menu is used to set I/O status, each key carries independent function. For more
details, refer to paragraphi.4.9 “Operating commands.”

Alarm manipulation menu

I/O Setting menu

Jog run menu

Gain tuning menu

Origin run menu

Current offset compensation menu

Menu-related manipulation menu
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2.4.2 Operation Mode display
1) Mode display [Pd—001]
(@ Current operation mode is displayed.
* nor: Indicates normal operating mode.
» AL-XX: Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed. Details of the menu corresponding
to the menu number set in the initial mode screen [PE-209] are displayed.
® If, however, the menu is moved to another menu at this time, the menu will
be displayed.

2) Speed display
(» The current operating speed[Pd-002] and the current command speed[Pd-003]
are displayed | the unit of [r/min].
(@ Range: “-9999.9” ~ “9999.9”

3) Position display
1 The current operation position [Pd-005], current operation target position [Pd-

006], and the operation command position[Pd—-007] are displayed in user units.

4) Torque and load display

@ Torque Limit [Pd -009]
The output torque limit value is displayed in percentage of rated output.

@ Current load rate [Pd -010]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.

3 Average load rate [Pd -011]
The average value of the energy (load) produced by servo motor calculated during

a period of 5 seconds is displayed in percentage of the rated output.

@ Peak instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the
present is displayed in percentage of the rated output.
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5) 1/0 Mode display
(7) (12) (17) (c) (h)

i i
L] 1o ] ] L]

Contact logic display Input contact operation position
display/Output contact logic display

[Input contact: Upper]

(0) (1) (2) (3) (4) (5) (6) (7) (8) 9)
SVON | START | EMG |ALMRST| PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 |CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
CWLIM | STOP | ORGIN | DOGIN | P-JOG | N-JOG | MPGEN | SPD1 SPD2 SPD3

[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
BRAKE | ORG-OUT | ALARM RDY INPOS OP1 OoP2 OP3 OP4

(@ CN1 1/0 contact condition [Pd—014]

When CN1 Connector contact turns on(contact shorted), the lamp operating in the
relevant location will turns on; or the lamp will turn off when the connector
contact turns off (contact open).

@ external operation input condition [Pd-015]

- If the relevant contact condition is manipulated by an external source (PC
communication or other equipment ) instead of CN1 Connector, the condition of
the contact is displayed.

— As the condition of the external input is not stored in the servo drive ROM, the
input condition is automatically reset if power supply is turned off.

® 1/0 contact condition [Pd-016]

The 1/O contact conditions, under which the servo drive is operated by the

combination of paragraph M and @ above, are displayed.

(The 1/O contact conditions are recognized and displayed when Normal-A contact

is ON and Normal-B contact : OFF is off)

N\
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6) Display the state of exchanging information with external

equipment(Communication—dedicated menu)

The mode data resulting from communications with upper controllers (touch-screen,
PC, Etc.) are displayed.
@ Current state of input contact logic [Pd-017]
The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(@ Storage state of the input contact logic [Pd-018]
The value saved by the current logic of the input contact is displayed.
But, the storage value will not be erased even if the power supply is turned off.
® Alarm condition bit [Pd—019]
If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Software version display

P 231 - 3
T T

Version Drive type

—

Position

number

=
O

Orive Type
VPR5
VPO 1
VP02
VP04
VP05
VP10
VP15
VP20
VP35
VP50
VP75
VP110

VP110L
Specail model(300A)
VP150
VP220
VP300
VP370

operation

type

®The software model

applicable to this manual is P

O|l>|lojo|N|oo|lo|d|w|Nd|— |

O

Q |[— | |

2-32 MECAPlg/_-__ru\;,



Chapter 2: Rotary Coordinate Position Operation Type

2.4.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu [PE-201], the motor constant is

automatically set.

The ID numbers of motor are as follows.

# Motor models and ID (To be continued to the next page)

Model ID | Watt Remark Model ID | Watt Remark
SARSA | 1 | 30 HBO3H | 40 | 250 siﬁlfsg/ne(ljt:;(t)(;r
SARSA | 2 | 50 HCO3H | 41 | 250 Sifncl'fsg’féyu;?;r
SAOTA 3 100 SEO09A 61 900
SBO1A 11 100 SE15A 62 1500
SBO2A 12 200 SE22A 63 2200
SBO4A 13 400 SE30A 64 3000
SBO3A 14 250 Special type SE06D 65 600
HBO2A 15 200 | Hollow shaft type SE11D 66 1100
HBO4A 16 400 | Hollow shaft type SE16D 67 1600

SE22D 68 2200
SCO04A 21 400 SEO3M 69 300
SCO6A 22 600 SEO6M 70 600
SCO8A 23 800 SEO9M 71 900
SC10A 24 |1 1000 SE12M 72 1200
SC03D 25 300 SE05G 73 450
SC05D 26 450 SE09G 74 850
SC06D 27 550 SE13G 75 1300
SCO070 28 650 SE17G 76 1700
SCO1M 29 HEOSA 77 900 [Hollow shaft type
SCOo2M 30 HE15A 78 1500 [Hollow shaft type
SCO3M 31 SET1IM 79 1050 |Special type
SC04M 32 SEO7D | 80 | 650 [Special type
HCO6H 33 600 |Exclusively for S/T SF30A 81 3000
SCO5A 34 450 |Exclusively for S/T SF50A 82 5000
SCO5H 35 500 |Exclusively for S/T SF22D 85 2200
SCO08A 36 750 |Exclusively for S/T SF35D 86 3500
HBO1A 37 100 | Hollow shaft type SF55D 87 5500
HC10A 38 | 1000 [Hollow shaft type SF75D | 88 | 7500
HE30A 39 | 3000 [Hollow shaft type

N\
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Model ID | Watt Remark
SF12M | 89 | 1200
SF20M | 90 | 2000
SF30M | 91 | 3000
SF44M | 92 | 4400
SF20G | 93 | 1800
SF30G | 94 | 2900
SF44G | 95 | 4400
SF60G | 96 | 6000
HCO5H | 99 500 | For customer only
SE35D | 101 | 3500 |Exclusively for DS
SE30D | 102 | 3000 | Special type
SF44ML | 103 | 4400 |Exclusively for LG
SF75G | 104 | 7500 |Exclusively for S/T
SE35A | 105 | 3500 [Special type
SF55G | 106 | 5500 |Special type
SFEOM | 107 | 6000 |Special type

Model ID | Watt Remark
SG22D | 111 | 2200
SG35D | 112 | 3500
SG55D | 113 | 5500
SG75D | 114 | 7500
SG110D| 115 | 11000
SGi12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60M | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000
SH220G | 141 | 22000
SH300G | 142 | 30000
SJ370G | 143 | 37000
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(@ Setting individual motor constant

Enter “0” in the motor ID menu[PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Description

NO CODE NAME MIN MAX

w0 | et |woorte o | | Yo e e
e e L 7 =R e

0 | pear [Taoon [ s eavasion ot et

1 | peeiz |masets | (00| ol | et i
2| peai [enasems | e b mate)
53 | PE-214 | Rated Is 001 | 530,69 | sneredns 0 conseton con be mace)
o | Pecats waxsssen | e e et ssmase)
so | pecaro |masasoeed | | e e

6 | Peary [potumber | | g e e

Only Special-Large Capacity Menu(APD-VS220, VS300, VS370)

40 | *PE-201 | Motor ID 6 9_9 2S:test:uott)or;;[t)icallyfrom [PE-210]to[PE-217]
49 «PE=210 | Inertia gf;g’y-s 99599 iitesn|n[epr’t£|fl2%f1r]n?st(ird”()l\/lodﬁlcahon is possible
0| PE2it |Taoon  FSoro pemie e pezorT o
1| peeie paseLa g e e ey
s | PE-21a PraseLa [ e e Ty
el Rl e I e e v
54| spe-21s | mat o T | e et fipaeton s
s | PE-216 |waxSoees | oo oo o e

6| PE-217 | matea spee |G o S e e e
s7 | pecers [pobumoer | || Sespe nter ol e tcaten
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2) Setting encoder
- Encoder model [PE-203]

Transmission

No Signal Mode Signal Type Remark
Mode

Phase A leads in case
0 Parallel A,B,Z,UV,W Standard
of forward running

Phase B leads in case
1 Parallel A,B,Z,UV,W
of forward running

Absolute value 11/13
6 Serial oit A,B,Z,RX
i

— Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set

The number of pulses for phases A and B are the same.

3) Setting torque limits
The limit value [PE-205] of the maximum torque during the forward running and
the limit value [PE-206] of maximum torque during backward running can be
individually set. Torque limits can be set in percentages of the rated torque. The
standard is 300%.

4) Setting system ID

If the system communicates with a servo through the use of BUS communications,

an ID may be assigned to the servo. In this case, an option is required in relation

to communications.

- System ID [PE-207]
An ID is assigned to the servo and used to individually communicate with the
servo.

- System group ID[PE-208]
A group ID is set and used when multiple servos are consolidated into a group
for communications.

5) Setting mode display when operation is started [PE-209]
Menu that is used iat initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001]~[Pd-

020] to set the relevant menu numbers.

2-36 MECAPI@



Chapter 2: Rotary Coordinate Position Operation Type

2.4.4 Setting control variables

1) Position control gain

Differentiatipn [ No of FF filters - Feed forwarder
| [PE-305] 7| [PE-304]
N + Position errir + Speed command
Position | Proportional gain >
Command [PE-302]

Current error

(» Position Command: The position command pulses received from external
sources are counted and converted into the position command value, which
goes through the first filter and used as the internal position command.

(@ Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

3 Position proportional gain [PE-302][PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

@ Feed forwarder gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high an overshoot may occur on position control or position control
may become uncertain. Hence the value shall be gradually increased from a
small level while monitoring the condition of trial operation until an appropriate
value is obtained.

® Feeder forwarder filter[PE-305]: If the position command changes too rapidly,
the feed forward control may display a vibration. If this happens, set appropriate

level of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2[PE-303] is not supported

by the current software version.
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2) Speed control gain

Qppnd
»| integration gain
Analog speed [PE=309]
command Analog speed Zero speed
command Filter gain [PE-313]
[PE- 3111
+ Speed Torque command
] O0—p O—] .
proportional
Digital speed Current speed gamtPE=3071
command Speed Speed Encoder signal
] ——————
feedtpack filter operation
[PF-3121 T Current torque

(@ Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command
filter[PE-311], or the digital speed command set by the internal menu in the
unit of r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and
inertia, is used. Accordingly, setting accurate motor constant and the inertia

ratio is closely linked with the stability of the motor speed control.

(3 Speed integration gain[PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved
to enhance the speed follow—up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.
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Small
Speed /\‘/ /Large
Command \/\\_\/ ——
Speed

Follow—up speed

Time

@ Speed proportional gain [PE-307]: The speed error is multiplied by proportional
gain to convert the error into torque command. If this value is large, the speed
response becomes fast enhancing the speed follow—up. If this value is
excessively large, vibration occurs. On the other hand, if this value is small, the
speed response becomes slow and the follow—up effect drops, causing the servo
to become weak.

Speed
Command [———(————————=——=
Speed //
/
/
argg’
,7 Small
/

Time

® Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may
drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress
vibration, the stationery vibration may cause the system to be unstable. If this
happens, set the range of speed to which gain is applied, and vibration can be

suppressed by adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.
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3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is

calculated and set based on the motor characteristics table. Setting the inertia ratio of

load is a very important control variable in the servo operation characteristics. Servo

can be operated in an optimal condition only if the inertia ratio is accurately set.

B The following table shows recommended values of appropriate control gains for

each load inertia ratio.

Inertia Ratio Range of Gain Setting

Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oaritrl]onal pro%oaritrl]onal mteg;ie;]tlon

[Pgain 1,2] [Sgain 1,2] [SITC]

Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40

j'go Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100

Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40

~1 ?(3)0 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150

Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50

~1 Sgo Medium inertia 2~4 15 ~ 30 75 ~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200

* |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 1.4.9 “Automatic gain adjustment [PC-905].”

4) Setting analog position command filter [PE-314]
The stability of command signal can be improved by setting a digital filter for analog
position command voltage. If an excessively large value is set, the responsiveness

to the analog position command drops. Set appropriate value depending on the type
of systems used.
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5) Setting de—resonance operation

Torque output

/* De-resonance operation frequency (PE-316)

—> < Torgue output frequency
De-resonance Operation
BW[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency

band.
— De-resonance operation [PE-315]: This will not be activated if “0” is set, but

will be activated if “1” is set.
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2.4.5 Setting I/O Variables

1) Setting analog speed command
@ Analog speed command [PE-401]: Set the analog speed command value in the

unit of r/min at 10 [V]. The maximum setting will be the motor’s maximum
speed.

@ Speed command offset [PE-402]: Sometimes, certain level of voltage exists on
the analog signal interface circuit even at zero speed command. This voltage

may be compensated by setting equivalent voltage as offset. The voltage unit
shall be “mv»,

@ Setting speed command clamp

A A
Speed
» +10[V] 10LV] _'"V. v »+10[V]

-10[V] Voltag i<—_+ﬂ ' Speed command
: : clamp voltage
: - [PEF404]

Speed command clamp mode “0” Speed command clamp mode “1”

[PE-403] [PE-403]

@ Speed override operation [PE-717]: Speed command operation can be

executed by overriding (overlapping) the analog speed command with the digital
speed command.

“0”: Override not activated.

“17”: Override activated.

2) Setting analog position command

1 Analog position command [PE-405]: Set analog position command value at
10[V].

@ Position command offset [PE-406]: Sometimes, certain level of voltage exists
due to problems in analog circuit even at zero speed command. This voltage may

be compensated by setting equivalent voltage as offset. The voltage unit shall be
“mV".
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@ Position command clamp

A
Position

\ 4

+10[V] (I +mVt > +1O[\/]
-10[V] Voltage ™01V <——>| Positijon command

i ; clamp voltage
[PE-408]

Position command clamp mode “0”  Position command clamp mode “1”
[PE-407] [PE-407]

3) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output
according to the set conditions at a cycle of 400 [msec] respectively.
@ Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque
@ Analog output modes [PE-410], [PE-414]
Mode Output Mode
0 Output at =5[V] - +5[V]
1 Output at 0 = +5[V]

® Analog output magnification [PE-411], [PE-415]. If output data is excessively
small or large, the data may be appropriately magnified or reduced. The basic
magnification for each output data is as follows:

Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]
Position Analog position output [PE-417] at 5[V].

* Special-Large capacity(VP220, VP300, VP370)’s Motor speed max [PE-216]

@ Analog output offsets [PE-412], [PE-416].
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv”,

(® Analog position output [PE-417] at 5V. The position data are set at 5[V] if the
analog position output is applied.

4) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the
preset frequency—dividing ratio.

Example: From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.
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2.4.6 Setting Common Operation Variables

1) Setting operating mechanism
(1 Setting mechanism feed unit

Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed [PE-502] versus the motor rom [PE-501].
Example: If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].

edUCGjD: Servo
1/3 Motor

* Enter “3” for motor rom [PE-501] and “8” for amount of mechanism feed

[PE-502].

@ Setting feed direction

Set the direction of feed [PE-503] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)

2) Setting position operation variables
() Position operation completion output mode [PE-504]

Menu setting
[PE-504]

Description

0

- InPOS contact output.

- InPOS contact output.
— Operation completion position coordinate output.

Output position coordinates 0—15 using OP0-OP3.

- InPOS contact output.
— Operation completion position coordinate output.
Output position coordinates 0—-31 using 5 output contacts,
OP0-0P3, and OP4.
* Because the brake output is used as OP4 in this mode,
seqguence must be configured externally when using the

brake.
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(@ Position operation completion output range [PE-505]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

».
>

Starting position/ \ Target position

—> <4+—— Position operation
completion output range

[PE-505]
Position
operation “INPOS” output
completion
output

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.

@ Position operation completion output time [PE-506]
The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.
* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,

the system does not operate.

@ Range of position operation follow—up error [PE-514]

Pulse ?
counter / Command pulse counter
v Range of position follow—up error
E ulse | _—> Follow-up pulse counter
Time
Position
follow—up
error alarm

If error pulse is greater than the setting of the position operation follow—up error range,

a position follow—up error alarm is generated.
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3) Setting Software Limit

Lower Limit Upper Limit
[PE-509] Origin [PE-508]

o !

' _
% P Operating section > T‘

Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of

mechanical structure, software limit may be set.

Unless origin run is carried out, the software limit cannot assume specific position.
Configure the system so that origin run is always carried out prior to operation.
* If the software limit menu [PE-507] is set to “1”, limit is activated.

4) Setting external input pulse (MPG) unit
(1 Pulse logic [PE-510]: The following codes are used depending on pulse types.

PE Positive Logic Negative Logic
+PR Code Forward Backward Code Forward Backward
Running Running Running Running
PHASE A 1.1 .1
+ PHASE 0 3 JUrL _JLIL
5 JLL | TLTL _ILTL mER
CCV\?\E’VU(Ijsre 1 4 ] A] 4
Yryfl
Pulse
+ o |V Yy | 5 | 4AL4AL | 4141
direction | _ _

(@ Setting unit: Set motor rom [PE-512] versus the number of external input signals

[PE-511].

/N
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5) Setting the brake signal output variables

Motor operating speed
Speed If SVOFF or

/ alarm occurs

Brake signal
output operating
speed [PE-515]

Time

SVON input

Brake output .
signal >—< Within 50 [msec] < Brake signal output
delay time (PE-510)

(D Brake signal output operating speed [PE-515] and brake signal output delay
time [PE-516]
If an alarm occurs while operating the servo motor by applying the built—in brake
to the vertical shaft, or if the speed is reduced by SVOFF, the brake signal is
stopped by either the brake signal output operating speed (PE-515) or the brake
signal output delay time (PE-516) whichever satisfied the operating conditions
first. This prevents the vertical shaft from dropping to the motor brake.

6) Dynamo braking [PE-518]
The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped by

SVOFF.

“17”. The system always executes dynamo braking when servo is stopped by SVOFF.
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2.4.7 Setting private operation variables

1) Setting operating mode [PE-601]
Note: After changing the operating mode of [PE-601], make sure to carry out origin
run prior to starting operation.

@ Operating mode 0

— If Start is turned on, the system begins to operate the position coordinates
selected by the 5 input contacts (PSELO-PSEL4).

— The operation direction is decided by the absolute position coordinate based
on the origin. It varies depending on the proximity operation [PE-603] or
prohibited direction of rotation setting [PE-604].

* Refer to paragraph 1.1.2 “Position operation function (Page 1.4)”.

@ Operating mode 1
— If Start is turned on, the system begins to operate to the position established
by adding coordinates selected by the 5 input contacts (PSELO-PSEL4) to

the current position coordinates.
Example: If 90° is selected, the system operates by 90° each time Start is

turned on, and the coordinate displays absolute position.

0°

270° 90°

180°

- In this operating mode, the automatic proximity identification operation,
prohibited direction of rotation setting, and the set coordinate operation stop
cannot be activated.

(® Operating mode 2
— If Start is turned on, the system moves to the position coordinate selected
by 5 input contacts (PSELO-PSEL4) after clearing the current position
coordinate to “0”.
Example: If 90° is selected, the system operates by 90° each time Start is
turned on, and the coordinate always displays 90° when operation is

completed.
90°. 0
0° 90°
90° 0°
0° 90°

- In this operating mode, the automatic proximity identification operation,
prohibited direction of rotation setting, and the set coordinate operation stop
cannot be activated.
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2.4.8 Setting jog and origin run variables

1) Setting jog speed
(1 Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

2) Origin run
@ Origin run Mode[PE-810]
— Mode 0: Set current position as origin.
- Mode 1: Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
ORGSPDO

ORGSPD1

Z Pulse H—J ORG
Position Offset

- Mode 2: Limit type
If the limit sensor turns off after starting origin run, the system turns
in the opposite direction to stop at the Z pulse position, and sets the

origin.

CWLIM, CCWLIM START
ORGSPDO ’

ORGSPD1

Z Pulse H—J ORG
Position Offset
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- Mode 3: Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction; and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.

CWLIM, CCWLIM

START? START1
DOGIN
ORGSPDO
e SPD1
© ORG
Z PulSe—y— Offset
Position

- Mode 4: Damper type
If the system meets damper after starting origin run, and if the load
torgue increases more than the damper torgue, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
: ORGSPDO :

ZPulse i ORG
Position : Offset

@ Origin run direction [PE-811]
Set the operation direction after starting origin run.

@ Origin sensor stop [PE-812]
Set “O”: After Dog sensor, Set the origin position at Z pulse,
Set “1”: After Dog sensor, A moment the sensor is turned On/Off, it stops and
sets

Origin position.

@ Origin offset [PE-813]
In case of stopping after the origin run, the system moves from the Z pulse

position to the extent of the offset value before stopping, and sets this
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coordinate as the origin.
® Origin position [PE-814]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but will be

the set position value.

® Automatic origin run [PE-815]
The origin run is automatically executed when the servo turns on first time after

power is connected to the servo.

@ Changing origin run speed
Set the first operating speed [PE-816] after starting origin run and the operating
speed [PE-816] after origin sensor or limit sensor operation, in the unit of

“r/min”.
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2.4.9 Operating Command
1) Alarm reset [PC—901]
Reset alarm in case it occurs.
2) Alarm history clear [PC-902]
Clear the alarm history information currently in storage.
3) Loader jog run [PC-903]
@ If Enter is pressed in menu [PC-903], the current position is displayed.
@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.
@ If Up key is pressed, the current position is saved in the position coordinate
chosen by the input contact.
@ If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.
4) Loader origin run [PC—-904]

If Enter is pressed in menu [PC-904], the origin run starts.
5) Automatic gain adjustment [PC—-905]
Press [Enter]key on the menu [PC-805], and followings are displayed then automatic

gain turning operation can be conducted.

N

H_/

Present inertia
ratio
@ The inertia range is automatically changed from 1 to 50.
@ When pressing [Up] key, the Auto gain tuning operation is started with
the operation speed 100[r/min].
® When keep pressing [Up] key, the operation speed is increased 100->300
=>500[r/min]. Increased by 200[r/min]. Turning time is quicker as per the speed.
@ When pressing [Right] key, the operating distance is increased. But, when pressing
the [Left] key, the operating distance is decreased.
® If the turning value is fixed and not changed the turning completed.
® If the inertia that was tuned reached “50”, customers are requested to ask
Our technical dept. And set it by manual.
@ Press [Enter] key and the gain that was tuned are saved at [PE-301].
[PE-307],[PE-309] automatically and returned to the menu.
Or Keep pressing [Enter]key on the [PC-805] and doing operation/stop or
forward/reverse operation by contacts. Then the inertia ratio can continuously

adjusted during the operation.
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6) Setting input contact logic [PC—-906]

Input contact state Input contact position

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)

SVON | START | EMG | ALMRST | PSELO | PSEL1 | PSEL2 | PSEL3 | PSEL4 | CCWLIM

(10) (11) (12) (138) (14) (15) (16) (7) (18) (19)

CWLIM | STOP | ORGIN | DOGIN P-JOG | N-JOG | MPGEN | SPD1 SPD2 | SPD3

— Use Left/Right Key to increase/decrease the input contact position number.
— As for the contact logic, each time Up Key is pressed, the lamp of the segment

corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.

7) Forced setting of input contacts [PC-907]

- If Enter is pressed in menu [PC-907], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph ® should be converted into

contact A before being used.
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8) Menu data initialization [PC—-908]
— If Press Enter Key, after pressing Up Key, all set menu data are initialized

(When re-start after power off, the data will be initialized.)

9) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-910]

' CAUTION

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

— |If down load is executed to upgrade or change the servo drive software, offset
must be set.

— Adjusting offset
(1) Turn the servo power on.
(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.
(3) Turn the servo power off, and then on again.
(4) Press Enter in menu [PC-910] to display the offset value.
(5) Press Up key to save the offset value.
(6) Repeat steps (2) through (5) (About five times).
(7) The saved and tuned U-phase offset values are displayed alternately each
time Left key is pressed, or the saved and tuned W-phase offset values, each
time Right key is pressed.
If there is large difference between these two values, save the tuned value
using the Up key.
(8) Press Enter key to return to menu screen.
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3.1 Major Functions

3.1
1)

Speed
A

.1 Operating Mode
Feeder position operation [Operating Mode 0]

Position operation Position operation Position operation
speed speed speed

Position opgration
accelerationXdeceleratio

time

> Time

Start

INPOS

A
Speed

>

ﬂ Stop time

A
\

(@ The system performs position operation by increasing the position to the extent
of the position operation coordinates selected based on the current point.

@ If the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

2) Sensor (Sen2)-input position operation [Operating Mode 1]
Sensor operation Sensor operation
speed speed _
Position operation Position operation
speed speed
N\ Time

Start

Sen?2

INPOS

_|_| S:top tim=e —
] ]

—

@ If Start is turned on, infinite operation begins at sensor operation speed.

@ If the sensor contact is turned on, the system operates at position operation
speed to the extent of the position operation coordinate selected based on this
point, and stops operation.

@ If the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

@ If maximum operating distance (Pitch distance) is set, the system can
automatically stop when the maximum operating distance is reached. The pitch
contact turns on at this time.
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3) Specific distance (Step position) operation + sensor (SeN2)-input
position operation [Operating Mode 2]

Speed 1 Step operation . ) Step operation . )
speed Position operation speed Position operation
speed —\ speed
Sensor opeératicn speed Sensor operatipn speed Time
Step position W Step position -~
i op time
Start _|_|
Sen?2 | |
INnPOS

@ If Start is turned on, the system starts operation to the step operation position based
on the current coordinate.

@ If the system reaches the step operation position, it continuously operates at sensor
operation speed.

@ If the sensor contact is turned on, the system operates at a position operation speed to the
extent of the position operation coordinate selected based on this point, and stops operation.

@ If the continuous operation (Automatic) contact is on, the system stops for the
duration of the set stop time, and automatically starts again.

® If maximum operating distance (Pitch distance) is set, the system can automatically stop
when the maximum operating distance is reached. The pitch contact turns on at this time.

4) 2 sensor (Sent1, Sen2)-input position operation [Operating Mode 3]

A Step operation , Step operation . .
speed Position operation speed Position operation
Speed speed — speed —

Sensor operation speed Sensor

operatfon spee%{ Time
- > > >
Start |—| Stop timé
Sent —| ﬁ
Sen2 |1 ]
InPOS

(@ If Start is turned on, the system starts operation at step operation speed based on
the current coordinate.

@ If Sent is turned on during operation, the system continuously operates at sensor
operation speed.

@ If sen2 is turned on, the system operates at position operation speed to the extent of
the position operation coordinate selected based on this point, and stops operation.

@ If the continuous operation (Automatic) contact is turned on, the system stops for
the duration of the set stop time, and automatically starts again.

® If maximum operating distance (Pitch distance) is set, the system can automatically stop
when the maximum operating distance is reached. The pitch contact turns on at this time.

/N
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3.1.2 Position Operation Function

1) Setting position coordinates and stop time

Input Contact State Operating Distance and Stop Time Menu

Position Step Maximum Stop

NO | PSELO | PSEL1 | PSEL2 | PSEL3 | operation | operation | operation | & -~

distance | distance | distance

0 X X X X PE-701 PE-721 PE-741 | PE-761
1 @) X X X PE-702 | PE-722 | PE-742 | PE-762
2 X @) X X PE-703 | PE-723 | PE-743 | PE-763
3 @) ) X X PE-704 | PE-724 | PE-744 | PE-764
4 X X ©) X PE-705 | PE-725 | PE-745 | PE-765
5 ) X @) X PE-706 | PE-726 | PE-746 | PE-766
6 X @) @) X PE-707 | PE-727 | PE-747 | PE-767
7 O @) @) X PE-708 | PE-728 | PE-748 | PE-768
8 X X X @) PE-709 | PE-729 | PE-749 | PE-769
9 @) X X @) PE-710 | PE-730 | PE-750 | PE-770
10 X @) X @) PE-711 PE-731 PE-751 | PE-771
11 ) ©) X O PE-712 | PE-732 | PE-752 | PE-772
12 X X @) @) PE-713 | PE-733 | PE-753 | PE-773
13 @) X @) @) PE-714 | PE-734 | PE-754 | PE-774
14 X @) @) O PE-715 | PE-735 | PE-755 | PE-775
15 ) @) @) @) PE-716 | PE-736 | PE-756 | PE-776

Note: If digital switch is used, data is set on the No. 0 position menu.

2) Setting operating speed and acceleration/deceleration time

The system can be operated by selecting 4 kinds of operating speed and the
acceleration/deceleration time based on the two input contacts.

Input Contact State Speed and Acceleration/Deceleration Time Setting Menu
Operating Step Sensor
NO SPDO SPD1 ltem speed speed speed
Speed PE-621 PE-641 PE-661
0 X X Acceleration time | PE-625 PE-645 | PE-665
Deceleration time PE-629 PE-649 PE-669
Speed PE-622 PE-642 PE-662
1 @) X Acceleration time PE-626 PE-646 PE-666
Deceleration time PE-630 PE-650 PE-670
Speed PE-623 PE-643 PE-663
2 X o) Acceleration time | pE-627 PE-647 PE-667
Deceleration time PE-631 PE-651 PE-671
Speed PE-624 PE-644 PE-664
3 0 0 Acceleration time | PE-628 | PE-648 | PE-668
Deceleration time PE-632 PE-652 PE-672

Note : If digital switch is used, data is set on the No.0 position menu.
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3.1

.3 Jog Run
Operation by Major Functions
Contact — Jog run using contact switch.
Loader - Jog run by Iogder man|pulat|on..
— Current coordinates can be set in menu.

(M The speed of jog run shall be set at low/high speed as a unit of [r/min]

Setting item Menu
Low speed jog run PE-801
High speed jog run PE-802

(2 Setting acceleration/deceleration time of jog run on the[ PE-803]

Setting acceleration/deceleration time applied to jog run

@ Jog run

a) When ‘P-JOG’ is turned ON, low-speed forward rotation is to be performed.

b) When ‘N-JOG’ is turned ON at the condition of a) (*‘P-JOG’ ON), high—speed
forward rotation is to be performed.

c) When ‘N-JOG’ is turned “OFF” at the high—speed forward rotation, low speed
forward rotation is to be performed.

d) When ‘P-JOG’ is turned “OFF”, it stops.

e) In case of reverse rotation, the same way is applied after turning ON ‘N-JOG’
first

3.1.4 Setting Operation Data
Setting Mode Major Functions
Menu setting Edit and set menu using loader.
Communication setting Set data based on communication (CN3).
/O setting Set datq gsing BCD code of I/O contacts
(PLC, Digital switch)
3.1.5 Operation Data Output

Output Mode Output Details

Communication output Output operation data based on communication (CN3).

* Data are output in £5V according to the set scale
units, and the following operation data are output
according to the output mode.

Analog Output Mode Output ltem
0 Command speed
1 Current speed
2 Command torque
3 Current torque

/N
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3.2 System Configuration

3.2.1 Connection Diagram (Feeder and sensor—input position operation

Power AC
200~230V
50/60 Hz

type (VP-3))

MCCB1

=%

NF

Regenerative

DC24[V]
24V IN | 50
0 SVON [ 49 %

o o START [ 13
Q__ O EMG | 18
5 o—] |

1 ALMRST | 17
o o PseLo/oatai-1] 44 |
o o PSEL1/DATAT-2] 45
o o PSEL2/DATAT-4] 46
& o PSEL3/DATA1-8] 47
o o READEN] 48
o o AUTO [ 20
o o " MOVESEL | 19 |
o o SToP | 14
o o SENT [ 15
o o SEN2 [ 16
o o P-JOG [ 11
o o N-JOG [ 12
o o SPDO/DATA2-1] 21
o o SPD1/DATA2-2] 10
o 0 X /DATA2-4] 22
o o X /DATA2-8

upver | ., N = 1NV sppcom] 27
controlle GND | 1
Upper | ANV b e EE
controlle GNOJ |
Note 1

i P —
0 ——

HENN

MONIT?2 |—

MONIT1 b‘%é&

oo 1+ 00

ENCODER Output

I;: 35 JALARM+ —»
36 JALARM- [———»
I;: 37 JRDY+ EEEEEE—
38 JRDY- EEE—
Iq_ 33 |BRAKE |—mm»
34 JPITCH —>

Iq_ 39 JINPOS EEEE——
40 JSEL1 —>

41 | SEL2 —>

42 | SEL3 E——

43 | SEL4 —>

24 JGND24 [4¢————

—& 25 |GND24 |¢—

MONITOR Output

-5V ~ +5V

—

R

0 00

I &

Upper
controlle]

: Control power supply terminals (L1C and L2c¢c) are provided in models with
capacity equal to or higher than APD-VPO05.
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3.2.2 Control Signal
1) Contact input signal

Pin Description
Number Name General When digital switch is used
50 +24V IN
49 SVON Servo on
13 START Operation started
18 EMG Emergency stop
17 ALMRST Alarm reset
44 PSELO/DATA1-1 | Position distance selection 0 Digit data 1-1
45 PSEL1/DATA1-2 | Position distance selection 1 Digit data 1-2
46 PSEL2/DATA1-4 | Position distance selection 2 Digit data 1-4
47 PSEL3/DATA1-8 | Position distance selection 3 Digit data 1-8
48 Note1) READEN Data read enable
20 AUTO Select auto consecutive operation.
Select the below functions with [PE-611]
0 : Select the unit of equipment operation
MOVESEL 1 : Select rotating direction
19 /DIR 2 1 Switching function of Operation mode 0
/PAUSE & Operation mode 2
3 : Select PAUSE function
14 STOP Stop during Operation
15 SENT Input sensor 1.
16 SEN2 Input sensor 2.
11 P-JOG Forward direction jog
12 N-JOG Reverse direction jog
21 SPDO/DATA2-1 Speed selection 0 Digit data 2 -1
10 SPD1/DATA-2 Speed selection 1 Digit data 2 -2
22 X/DATA2-4 X Digit data 2 -4
23 X/DATA2-8 X Digit data 2 -8

Notel) For READEN input, user is requested to turn it ON for about 1
second only after changing the digital switch value. And after that, Make
sure it should be turned OFF. [|f READEN input remains
digital switch value may be misread due to external noise.

ON all the time,

3-8 MECAPI
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Chapter 3: Feeder and sensor—input position operation type

2) Analog input signal

Pin L

Number Name Description
27 SPDCOM Analog speed command input (=10[V] = +10[V])
1 GND Analog signal ground

* |f the system is operated at an override (overlapping) speed at the analog speed
command (menu number [PE-605] set to “1”), the system operates at a speed

command which is overlapped with the digital speed command.

A
Speed

Digital speed

command Voltage

>

-10V +10V

Note: If + voltage is applied irrespective of the rotating direction of the

motor, speed increases; and speed decreases if — voltage is
applied.

3) Pulse train input signal

NuFr)Tiwr;)er Name Description
35 | ALARM+/ALARM Output.s alarm status.
/36 B * ON: Normal mode
* OFF: Alarm mode
/%78 RDY+/RDY- |ON: Normal mode (Operation preparations completed)
33 BRAKE Outputs brake operation signal when servo is operating.
34 PITCH Outputs maximum distance reach signal.
39 INPOS Outputs position operation completion signals.
40 SEL1 Digital switch input position select 1
41 SEL2 Digital switch input position select 2
42 SEL3 Digital switch input position select 3
43 SEL4 Digital switch input position select 4

NS 3-9
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II. Operating Software

4) Monitor output signal and output power supply

Pin Number Name Description
4 MONIT1 Analog monitor output 1 (=5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] = +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

5) Encoder output signal

Pin Number Name Description
31 AO . .
Outputs encoder signal received from the motor after
32 /AO . . : L )
dividing it according to the frequency dividing ratio
29 BO set in menu [PE-417] (5V Line drive system)
30 /BO y :
2 Z0 Outputs encoder Z signal received from the motor
3 /Z0O (5[V] Line drive system).

3-10 MECAPl@,




Chapter 3: Feeder and sensor—input position operation type

3.3 Menu
3.3.1 Operating Mode Menu
MENU UNIT INI
Description
NO CODE NAME MIN MAX
0 Pd—001 | Current State - - Displays current operation mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P ~99999 | 99999 biay perating speed.
2 Pd-003 | C d Speed [/ min 0 Displays current command speed
ommand speed  "99999 | 99999 ey peed.
B - 0 Displays speed command values based on the
3 Pd-004 | Reference Speed —99999 99999 acceleration/deceleration time during operation.
- 0.0 Displays current position coordinates.
4 Pd-005 | Current Position 0.0 99999.9 (D|sp|§ys operation command position
coordinates at stop)
- 0.0
3 . Di . . '
5 Pd-006 | Refer Position 0.0 99999 9 isplays current target position coordinates
. - 0.0 Displays operation command position
6 | Pd=007 | Gommand Position ™= """ 5599 5| coordinates.
7 Pd—008 | Remain Position Dlsplgys the difference betwggn target .posmon
-9999.9 | 9999.9 coordinates and current position coordinates.
. [%] 0 : . .
8 Pd-009 | Torque Limit 0 300 Displays torgue-limit setting.
9 Pd-010 | Current Load [%] 0.0 Displays current load rate versus rated load
~9999.9 | 9999.9 piay '
[%] 0.0 Displays average load rate of 5 seconds versus
- L
10| Pd=0TT | Average Load ~9999.9 | 9999.9 | rated load.
. [%] 0.0 Displays maximum instantaneous load rate
T} Pa=012- ) Maximum Load " 5990 1 99999 | versus rated load.
) Volt 0.0 .
12 Pd-013 | DC Link Voltage Displays condenser’s DC voltage value.
0.0 999.9
13 Pd-014 | 1/O Set : : Displays current I/0 CN1’s input state.
14 Pd=015 | Input EXT SET : : Displays state of externally set input contacts.
15 Pd-016 | 1I/O State : : Displays current operating condition of 1/0.
16 | Pd-017 | Input Logic Set - -
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 | Pd-019 | Alarm bit - -
19 Pd-020 | Software Version : : Displays software version number.

/N
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ll. Operating Software

3.3.2 Alarm Display Menu

MENU UNIT INI
Description
NO CODE NAME MIN MAX
Alarm History 01~20 _ _
20 PA-101 Alarm History 01 . .
N _ _ _ _ Displays status of alarms occurred in the past.
39 PA-120 Alarm History 20
# Alarm codes and Descriptions
CODE Name Description or Causes ltems to be Checked
Nor—off Normal svoff Servo off Normal status -
Nor—on Normal svon Servo on Normal status -
L1. 01 L1. 01 Malfunction of RS232 communication, control circuit | Replacing Drive
AL-01 Emergency Stop EMG input contacts open. Sﬁ;;gl signal wiring, external 24V power
AL-02 Power Fail Main power supply turned off Power supply, wiring
AL-03 Line Fail Motor and encoder wiring error Setting value, CN2 wiring, U, V, W wiring
AL-04 Motor Output Motor drive circuit output error U, V, W Wiring or IPM module burned
AL-05 Encoder Pulse Encoder pulse number set error Setting value of [PE-204], CN2 wring
AL-06 Following Error Position pulse following error Exc.esswe. .POSltl.m command pu.lse, [E)E_‘BM]
setting, wiring, limit contacts, gain setting
AL-07 Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 Over Current Overcurrent Wrmg, motor, encoder setting, gain setting,
drive replacement
AL-09 Over Load Overload Load state, wiring, motor, encoder setting
AL-10 Over Voltage Overvoltage Input vQItage, brakmg re&stanpe wiring,
excessive regeneration operation.
AL-11 Over Speed Overspeed Encoder setting, encoder wiring, gain setting
AL-12 Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 Not Used Not used -
AL-14 ABS Data Error Absolute encoder data transmission error Initial reset
AL-15 ABS Battery Error Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | A0SOlute encoder multi-running data Initial reset
transmission error
AL-17 ABS Read Fail Absolute encoder reading error Absolute Encoder check, CN2 wiring check
AL-18 Not Used Not used -
AL-19 Not Used Not used -
AL-20 Flash Erase Fail Flash ROM data delete error Replacing drive
AL-21 Flash Write Fail Flash ROM data writing error Replacing drive
AL-22 Data Init Error Data initialization error Replacing drive
AL-23 EPWR Hardware error [PE-203] setting
Occurs when attempting to correct menu
Err1 Error1 which cannot be corrected in Servo—on Correct menu after turning off servo.
condition.
Err2 Error2 Ocours wher? attempting to enter data which deviate Enter data within the range of setting.
from the setting range.
Occurs when attempting to correct menu after
Err3 Error3 locking menu using [PC-909] (Menu Data Correct menu after unlocking [PC-909].
Lock).

N\,
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Chapter 3: Feeder and sensor—input position operation type

3.3.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
40 *PE-201 Motor ID 5 9_9 Set the applied motor ID.
RS232 Communication b 0 Set RS232 communication speed of CN3
ps (Reconnection of power supply required.)
- d
41| PE-202 | spee 0=9600[bps], 1=19200[bps]
Baud Rate 0 1 2=38400([bps], 3=57600[bps]
- 0 Set type of relevant encoder.
42 *PE-203 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead, 6:
0 9 absolute value encoder)
P/r -
43 *PE-204 | Encoder Pulse 1/ 99999 Set number of pulses of relevant encoder.
e [%] 300 e .
44 PE-205 CCW TRQ Limit 0 300 Set torque limit value for CCW running.
o [%] 300 o )
45 PE-206 CW TRQ Limit 0 300 Set torque limit value for CW running.
- 0
46 *PE-207 | System ID 0 99 Set drive ID for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
— 5 ; -
48 PE-209 | Start Menu No. Set Operathg Modg Menu to be displayed
1 20 after operation begins.
, gf-cm-s® 1D o
49 *PE-210 | Inertia 001 999 99 Set motor inertia moment.
kgf-cm/A ID
50 *PE-211 Trg Con 001 999 99 Set motor torgue constant.
51 *PE-212 Ph L mH L Set motor phase inductance
ase Ls 0.001 | 99.999 P ‘
ohm D .
52 *PE-213 | Phase Rs 0.001 99 999 Set motor phase resistance.
53 *PE-214 | Rated | A O Set motor rated current
ated is 0.01 999.99 '
54 *PE-215 | Max Speed r/min O Set motor maximum speed
P 0.0 9999.9 peed.
r/min D
55 *PE-216 | Rated Speed 0.0 9999 9 Set motor rated speed.
- 8
56 *PE-217 | Pole Number 5 98 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - :
59 | PE-220 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication.

/N
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ll. Operating Software

— System variables setting menu ( for Special Large Capacity : APD-VP220,VP300,VP370)
Menus marked with “*” cannot be corrected during Servo—-On

MENU UNIT INI -
Description
%%'”3;” CODE NAME MIN MAX Mode
+PE-201 - - Sets Motor ID (Refer 4.4.1), When setting motor ID: Be
40 Motor ID 0 99 set automatically from [PE-210] to [PE-218] PST
RS232 Comm. speed | [bps] 0 Sets RS232 communication speed of CN3
21 *PE-202 0=9600[bps], 1=19200[bps] PST
Baud Rate 0 1 2=38400[bps],3=57600[bps]
*PE-203 - 0 Sets applied encoder type (0 : A phase lead, 1 : B
42 Encoder Type 0 9 phase lead, 6 : Absolute encoder) PST
[p/r] 3000
43 *PE-204 | Encoder Pulse 1 99999 Sets the number of encoder pulse. PST
[%] 300 -
44 PE-205 CCW TRQ Limit 0 300 Sets torque limit value at CCW. PST
[%] 300 -
45 PE-206 CW TRQ Limit 0 300 Sets torque limit value at CW. PST
— 0 ) ) )
46 *PE-207 | System ID 0 99 Sets drive ID on communication PST
— 0 ) ) )
47 *PE-208 | System Group ID 0 99 Sets drive group ID on communication PST
- 2 Sets the operation status display menu with
48 PE-209 | Start Menu No. 1 20 [Pd-001]~[Pd-020] at power on. PST
+PE-210 ) gf-cm-s” 1D Sets inertia of motor. (Modification is possible when
49 Inertia 01 9999.9 | [PE-201] is “07) PST
“PE-211 kgf-cm/A IO Sets torque constant of motor
50 Trq Con 0.001 99.999 | (Modification is possible then [PE-201] is “0") PST
*PE-212 . mH 1D Sets Q-axis inductance of motor
51 Q-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “07) PST
PE-213 _ mH IO Sets D-axis inductance of motor
52 D-axis Inductance 0001 | 99999 | (Modification is possible when [PE-201] is “07) PST
PE—214 me I8) Sets phase resistance of motor
53 Phase Rs 0001 | 99999 | (Modification is possible when [PE-201] is “0”) PST
\PE-215 A 1o Sets rated current of motor
54 Rated Is 0.01 999 99 | (Modification is possible when [PE-201] is “0” .) PST
“PE-216 r/min 1D Sets max.speed of motor
55 Max Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “07) PST
“PE-217 r/min 1D Sets rated speed of motor
56 Rated Speed 0.0 9999.9 | (Modification is possible when [PE-201] is “07) PST
- 8 Sets pole number of motor
57 PE=218 | Pole Number ° 98 | (Modification is possible when [PE-201] is “0”) PST
A 0 Sets current offset of motor
58 PEZ219 | Ibs Offset Save ~99.999 | 99.999 | (Modification is possible when [PE-201] is “0”) PST
A 0 Sets current offset of motor
59 PE=220 ] Ies Offset Save ~99.999 | 99999 | (Modification is possible when [PE-201] is “07) PST

¥ Communcation code is to be used for selecting the menu when using TOUCH or PC
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Chapter 3: Feeder and sensor—input position operation type

# Motor Models and ID (continued in next page)

Model ID | Watt Remark Model 1D Watt Remark
SAR3A 1 30 SE09A | 61 900
SAR5BA | 2 50 SE15A | 62 1500
SAOTA 3 100 SE22A | 63 | 2200
SE30A 64 | 3000

SBO1A | 11 100 SEO6D | 65 600
SB02A | 12 | 200 SE11D | 66 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 250 Special type SE22D 68 | 2200
HBO2A | 15 | 200 Hollow shaft type SEO3M | 69 300
HBO4A | 16 | 400 Hollow shaft type SEO6M | 70 600

SEO9M | 71 900
SCO04A | 21 400 SE12M | 72 1200
SCO06A | 22 | 600 SE05G | 73 450
SCO8A | 23 | 800 SE09G | 74 850
SC10A | 24 | 1000 SE13G | 75 1300
SC03D | 25 | 300 SE17G | 76 1700
SC050 | 26 | 450 HEOSA | 77 900 | Hollow shaft type
SC06D0 | 27 | 550 HE15A | 78 | 1500 | Hollow shaft type
SCO070 | 28 | 650 SE11M | 79 1050 Special type
SCOIM | 29 SEOQ7D 80 650 Special type
SCo2M | 30 SF30A | 81 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 3200
HCO6H | 33 | 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D 87 | 5500
SCO5H | 35 500 |Exclusively for S/S SF75D 88 7500
SCO8A | 36 | 750 |Exclusively for S/S SF12M | 89 1200

SF20M | 90 | 2000
HBO1A | 37 100 Hollow shaft type SF30M | 91 3000
HC10A | 38 | 1000 | Hollow shaft type SF44M | 92 | 4400
HE30A | 39 | 3000 | Hollow shaft type SF20G 93 1800
HBO3H | 40 250 |For Semi—conductor SF30G 94 | 2900
HCO3H | 41 250 |For Semi—conductor SF44G 95 4400

SF60G | 96 | 6000

HCO5H 99 500 | For customers only

/N
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ll. Operating Software

# Motor Models and ID

Model ID | Watt Remark Model D Watt Remark
SE35D | 101 | 3500 For DS only
SE30D | 102 | 3000 Special type
SF44ML | 103 | 4400 For LG only
SF75G (104 7500 Special type
SE35A | 105 | 3500 Special type
SF55G | 106 | 5500 Special type
SF60M | 107 | 6000 Special type
SG22D | 111 | 2200
SG35D | 112 | 3500
SG55D | 113 | 5500
SG75D | 114 | 7500
SG110D | 115 | 11000
SG12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60M | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000
SH220G | 141 | 22000
SH300G | 142 | 30000
SJ370G | 143 | 37000
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Chapter 3: Feeder and sensor—input position operation type

3.3.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Descriotion
NO | CODE NAME MIN MAX P
60 | PE-301 | Inertia Rati times 2.0 1 Set inertia ratio of load
nertia Ratio 1 0 500.0 )
. . 1/s 50 . . .
61 PE-302 | Position P Gaint 0 500 Set position control proportional gain 1.
. ) 1/s 50 . ) .
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 . .
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
msec 0 Set time constant of position feed
64 PE-305 | PREFLTTC 0 10000 forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gaint equiement | (APD-VPR5-04: 500, VP05-10: 300, VP15~
0 5000 50: 200)
rad/s By type of
67 PE-308 | Speed P Gain2 equipment | Set speed proportional gain 2.
0 5000
msec 50 ) . .
68 PE-309 | Speed | TCH 1 10000 Set speed integration time constant 1.
msec 50 . . .
69 PE-310 | Speed | TC2 1 10000 Set speed integration time constant 2.
msec 0.0 .
70 PE-311 | Speed IN FLT 00 00.0 Set speed command filter.
msec 0.5
- f k filter.
71 *PE-312 | Speed FB FLT 0.0 100.0 Set speed feedback filter
. r/min 0.0 .
72 PE-313 | Zero Speed Gain Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 | Not Used - -
- 0 Set de-resonance operation.
74 PE-315 | DE-RESONANCE 0 1 0 : Not activated, 1: Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de-resonance operating frequency.
76 PE-317 | Notch Bandwidth 6 1100000 Set de-resonance band width.
77 PE-318 | Overload offset - 1.1 Set the characteristics of overload time
1.0 3.0 (Do not change this menu set by Maker)
78 | PE-319 | Not Used - -
79 | PE-320 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication.

N\

MECAPIONYS, 3—17
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3.3.5 1/0 Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Descriofi
NO | CODE NAME MIN MAX ption
r/min 100.0 .
80 *PE-401 | Analog Speed 0.0 9999.9 Set external analog speed input at 10V.
81 PE-402 | S d Offset my 0.0 Set analog speed input offset
peed Lilse ~1000.0 | 1000.0 09 sp put ofiset.
- 0
82 PE-403 | SClamp Mode 0 1 Set speed clamp operating mode.
83 PE-404 | SCI Volt my 0.0 Set voltage of speed clamp area
amp Vo ~1000.0 | 1000.0 ge or sp b area.
84 | PE-405 | Not Used . :
85 | PE-406 | Not Used . :
86 | PE-407 | Not Used - -
87 | PE-408 | Not Used - -
) - 0 .
88 PE-409 | Monitor Typel 0 0 Set type of monitor output 1.
- 0
89 PE-410 | Monitor Mode1 0 1 Set mode of monitor output 1.
. - 1.0 .
90 PE-411 | Monitor Scalet 10 9999.0 Set scale of monitor output 1.
) mV 0.00 .
91 PE-412 | Monitor Offset1 10000 T 10000 Set offset of monitor output 1.
- 1
92 PE-413 | Monitor Type?2 0 10 Set type of monitor output 2.
- 0
93 PE-414 | Monitor Mode?2 0 1 Set mode of monitor output 2.
. - 1.0 .
94 PE-415 | Monitor Scale? 1 0 9999.0 Set scale of monitor output 2.
) mV 0.00 .
95 | PE-416 | Monitor Offset2 210000 | 100.00 Set offset of monitor output 2
— 1 — -
9% PE-417 | Monitor OutPos Set frquency dividing ratio of encoder
1 16 output signal.
97 | PE-418 | Not Used - -
98 | PE-419 | Not Used - -
99 PE_420 EWM OFF Delay Msec 0 Set the delay time of PWM output OF
time 0 1000 when servo is off

Communication code is used to designate the related menu in case of TOUCH or PC Communication.

N\,
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Chapter 3: Feeder and sensor—input position operation type

3.3.6 Common Operation Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX &
- 1 Set mechanism system 1 based on
100 | *PE=501 | Move Motorl 1 99999 | mechanism feed versus motor rpom.
) - 1
101 *PE-502 | Move Mechanicall 99999
- 2 Set mechanism system 2 based on
102 | *PE=503 | Move Motor2 99999 | mechanism feed versus motor rom.
) - 1
103 | *PE-504 | Move Mechanical?2 i 99999
- 0 Set rotation direction of the motor.
104 | *PE-505 | Move Polarity (0: Coordinate increases in case of CCW run:;
0 1 1: Coordinate increases in case of CW run)
o - 1.00 ) .
105 PE-506 | InPOS Position 001 9999 99 Set in—position range.
) msec 0 . L .
106 PE-507 | InPOS Time Set time of maintaining in—position output.
0 10000
107 | PE-508 | Not Used - 3
108 | PE-509 | Not Used - :
109 | PE-510 | Not Used - ]
110 | PE-511 | Not Used - -
111 | PE-512 | Not Used - -
112 | PE-513 | Not Used - -
- 90000 | Set range of output for excessive position
113 PE-514 | Follow Error 0 99999 | following error.
r/min 50.0 ) I
114 PE-515 | Brake SPD 0.0 9999.9 Set operating speed of built=in brake.
10
115 PE-516 | Brake Time msec Set opening delay time of built—in brake.
0 10000
- By type of Set power failure mode
116 | *PE=517 | PowerFail Mode 0 equu?ment 0: VP04 or less, 1: VP05 or more
117 PE-518 | DB Control 6 1 Set operation mode of generative braking
118 | PE-519 | Not Used - -
_ 0 This function automatically resets alarm when
119 PE-520 | ESTOP Reset contact ESTOP returns after activation.
0 1 (0: Manual reset, 1: Automatic reset)

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.7 Private Operation Variable Setting Menu

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX o
_ O .
120 | *PE-601 | Operation Mode 0 3 Set operating mode.
121 | PE-602 | Not Used - -
. o - 0 Set pitch distance limit operation for sensor—
122 PE-603 | Position Limit 0 | input position operation.
- 0 Set start command action mode after stopping.
123 PE-604 | Stop Mode 0 1 (0: Re—operation after reset current position, 1: Continuous
operation before stop)
“0”: Override operation not executed.
- 0 “1”: Override operation excluding sensor speed.
124 PE-605 | Spd Override “2”: Qverride operation covering all sections.
0 2
o - 0 Set digital switch position input action.
125 | PE-606 | Digit Input 0 1
o - 0 Set input mode.
126 | PE-607 | Digit Mode 0 1 (0: Digital SW input, 1: PLC contact input)
B 0 Set digital switch data type.
3 - (0: position 5 figures + speed 3 figures.
127 PE-608 | Digit Data Type 0 o 1: position 6 figures + speed 2 figures
2: position 4 figures + PSEL0-2, SPD1)
msec 20 Set delay time from the time the number of
128 PE-609 | Digit Data Time figures for the data is selected to the time it is
O 99999 read.
Select method of setting digital speed under the
r/min 0 condition of [PE-601] = 1.
_ .. 0: Set speed with digital switch.
129 PE-610 | Digit Speed 1 or higher: Set speed with digital switch setting being [%]
0 9999 of the [PE-610] setting.
(Speed = [PE-610] x digital switch [%])
_ 0 Select the functions of MOVESEL contacts
0: select operation unit of equipment 1: select revolution
130 PE-611 MOVESEL Mode 0 3 direction 2: Transfer operation mode 0/2
3 : Change into pulse function
131 PE-612 | Dec FF Rate 6 ?8 Do not change this menu which is for Maker only
132 | PE-613 | Not Used - -
133 | PE-614 | Not Used - :
134 | PE-615 | Not Used B -
135 | PE-616 | Not Used - -
136 PE-617 _ _
~ ~ Not Used
139 PE-620 - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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Chapter 3: Feeder and sensor—input position operation type

3.3.8 Operation Program Variable Setting Menu: Speed Variables

MENU UNIT INI Descripti
NO | CODE NAME MIN MAX et
r/min 500.0 . )
140 PE-621 | Run Speed ComO 0.0 9999 9 Set position operating speed 0.
r/min 500.0 . )
141 PE-622 | Run Speed Comf 00 99999 Set position operating speed 1.
r/min 500.0 . .
142 PE-623 | Run Speed Com?2 0.0 9999 9 Set position operating speed 2.
r/min 500.0 . .
143 PE-624 | Run Speed Com3 00 9999 9 Set position operating speed 3.
144 PE-625 | Run Acc TimeO msec 100 Set position operation acceleration time 0.
0 100000
145 PE-626 | Run Acc Timel msec 100 Set position operation acceleration time 1
un Acc Time 0 100000 p o] celeration el.
. msec 100 . . . .
146 PE-627 | Run Acc Time2 0 100000 Set position operation acceleration time 2.
) msec 100 . . . .
147 PE-628 | Run Acc Time3 0 100000 Set position operation acceleration time 3.
148 PE-629 | Run Dec Time0 msec 100 Set position operation deceleration time O.
0 100000
149 PE-630 | Run Dec Timel msec 100 Set position operation deceleration time 1
un Dec Time 0 100000 o p .
) msec 100 . . . .
150 PE-631 | Run Dec Time?2 0 100000 Set position operation deceleration time 2.
msec 100
151 PE-632 | Run Dec Time3 Set position operation deceleration time 3.
0 100000
152 | PE-633 | Not Used - -
153 | PE-634 | Not Used : :
154 | PE-635 | Not Used - -
155 | PE-636 | Not Used - -
156 | PE-637 | Not Used - -
157 | PE-638 | Not Used - -
158 | PE-639 | Not Used - -
159 | PE-640 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication

/N
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3.3.9 Operation program variable setting menu: Speed variables

MENU UNIT INI

NO | CODE NAME MN | MAX SEEelRge
160 | PE-641 | Step Speed ComO ri:gn ;ggg:g Set step operating speed 0.
161 PE-642 | Step Speed Com1 ré;gn ;888:3' Set step operating speed 1
162 | PE-643 | Step Speed Com2 ri:gn ;ggg:g Set step operating speed 2.
163 | PE-644 | Step Speed Com3 r/or.n(i)n 198888 Set step operating speed 3.
164 | PE-645 | Step Acc TimeO mzec 101000000 Set step operation acceleration time 0.
165 | PE-646 | Step Acc Timel mzeo 101000000 1 Set step operation acceleration time 1.
166 | PE-647 | Step Acc Time2 m;eo 101000000 Set step operation acceleration time 2.
167 | PE-648 | Step Acc Time3 mzec 101000000 1 Set step operation acceleration time 3.
168 | PE-649 | Step Dec TimeO rni?o 1Jé§go Set step operation deceleration time O.
169 | PE-650 | Step Dec Timel rni?c 1Jéggo' Set step operation deceleration time 1.
170 PE-651 | Step Dec Time2 rnifo 1;5?20 Set step operation deceleration time 2.
171 PE-652 | Step Dec Time3 rniﬁo 185§go' Set step operation deceleration time 3.

172 PE-653 | Not Used

173 | PE-654 | Not Used

174 | PE-655 | Not Used

175 PE-656 | Not Used

176 | PE-657 | Not Used

177 | PE-658 | Not Used

178 | PE-659 | Not Used

179 | PE-660 | Not Used

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.10 Operation program variable setting menu: Speed variables

MENU UNIT INI Descriotion
NO | CODE NAME MIN MAX P
r/min 10.0 .
180 PE-661 | Sen Speed ComO 0.0 9999 9 Set sensor operating speed 0.
181 PE-662 | Sen S d Com1 r/min 10.0 Set sensor operating speed 1
en Speed Lom 0.0 | 9999.9 berating speed 1.
r/min 10.0 )
182 PE-663 | Sen Speed Com?2 0.0 9999 9 Set sensor operating speed 2.
r/min 10.0 :
183 PE-664 | Sen Speed Com3 0.0 9999 9 Set sensor operating speed 3.
. msec 100 . . .
184 PE-665 | Sen Acc Time0 0 100000 Set sensor operation acceleration time 0.
. msec 100 . . .
185 PE-666 | Sen Acc Time1 0 100000 Set sensor operation acceleration time 1.
100
186 PE-667 | Sen Acc Time?2 msee Set sensor operation acceleration time 2.
0 100000
) msec 100 . . .
187 PE-668 | Sen Acc Time3 0 100000 Set sensor operation acceleration time 3.
100
188 PE-669 | Sen Dec TimeO msec Set sensor operation deceleration time 0.
0 100000
) msec 100 . . .
189 PE-670 | Sen Dec Timefl 0 100000 Set sensor operation deceleration time 1.
) msec 100 . . .
190 PE-671 | Sen Dec Time?2 0 100000 Set sensor operation deceleration time 2.
. msec 100 . . .
191 PE-672 | Sen Dec Time3 0 100000 Set sensor operation deceleration time 3.
192 | PE-673 | Not Used - -
193 | PE-674 | Not Used : -
194 | PE-675 | Not Used - -
195 | PE-676 | Not Used - -
196 | PE-677 | Not Used : -
197 | PE-678 | Not Used : -
198 | PE-679 | Not Used - -
199 | PE-680 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.11 Operation program variable setting menu: Distance variables

MENU UNIT INI Description
NO CODE NAME MIN MAX
200 | PE-701 | Run Pos Com0O OiO 99;'9%9 Set position operation distance 0.
201 PE-702 | Run Pos Com1 OTO 99;9099 Set position operation distance 1.
202 | PE-703 | Run Pos Com2 OTO 9935;-9 Set position operation distance 2.
203 | PE-704 | Run Pos Com3 OiO 993'9%9 Set position operation distance 3.
204 | PE-705 | Run Pos Com4 OTO 99;9099 Set position operation distance 4.
205 | PE-706 | Run Pos Comb OTO 992'9%.9 Set position operation distance 5.
206 | PE-707 | Run Pos Com6 OTO 99579323_9 Set position operation distance 6.
207 | PE-708 | Run Pos Com7 OTO 992599 Set position operation distance 7.
208 | PE-709 | Run Pos Com8 OTO 993'9%.9 Set position operation distance 8.
209 | PE-710 | Run Pos Com9 OTO 9;9053-9 Set position operation distance 9.
210 | PE=711 | Run Pos Com10 OiO 99191939 Set position operation distance 10.
211 PE-712 | Run Pos Com11 OTO 991929'89 Set position operation distance 11.
212 | PE-713 | Run Pos Com12 OTO 9;9353-9 Set position operation distance 12
213 | PE-714 | Run Pos Com13 OiO 9919453_9 Set position operation distance 13.
214 | PE-715 | Run Pos Com14 OTO 95;959'39 Set position operation distance 14.
215 | PE-716 | Run Pos Com15 OTO 991969'8.9 Set position operation distance 15.
216 | PE-717 | Not Used - 3
217 | PE-718 | Not Used - 3
218 | PE-719 | Not Used - -

- 0 Set offset | iti

o1a | P [RNOFFSET |5 | s | i o oot

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.12 Operation program variable setting menu: Distance variables

MENU UNIT INI Description
NO CODE NAME MIN MAX
220 PE-721 | Step Pos ComO OiO 9919%89 Set step operation distance 0.
221 PE-722 | Step Pos Comf OTO 99191929 Set step operation distance 1.
222 PE-723 | Step Pos Com?2 OfO 99192539 Set step operation distance 2.
223 PE-724 | Step Pos Com3 OfO 991939;89 Set step operation distance 3.
224 PE-725 | Step Pos Com4 OTO 95;949'8.9 Set step operation distance 4.
225 PE-726 | Step Pos Comb OTO 991959'2.9 Set step operation distance 5.
226 | PE-727 | Step Pos Com6 OTO 9;9692-9 Set step operation distance 6.
227 PE-728 | Step Pos Com7 OTO 95;979'8.9 Set step operation distance 7.
228 PE-729 | Step Pos Com8 OTO 991989'2.9 Set step operation distance 8.
229 | PE-730 | Step Pos Com9 OfO 9;9992-9 Set step operation distance 9.
230 PE-731 | Step Pos Com10 OfO 9929%89 Set step operation distance 10.
231 PE-732 | Step Pos Com11 OTO 992;9'39 Set step operation distance 11.
232 PE-733 | Step Pos Com12 OTO 9929253-9 Set step operation distance 12.
233 PE-734 | Step Pos Com13 OfO ggzgség.g Set step operation distance 13.
234 PE-735 | Step Pos Com14 = 24.0 Set step operation distance 14.

0.0 99999.9

235 | PE-736 | Step Pos Com15 OTO 992959'2.9 Set step operation distance 15.
236 | PE-737 | Not Used - 3
237 | PE-738 | Not Used - 3
238 | PE-739 | Not Used - -
239 | PE-740 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.13 Operation program variable setting menu: Distance variables

MENU UNIT INI D ot
NO | CODE NAME MIN MAX escription
- 31.0 ) . )
240 PE-741 | Max Pos Com0 0.0 99999 9 Set maximum operation distance 0.
241 | PE-742 | Max Pos Com!1 - 32.0_ 1 Set maximum tion dist 1
ax Pos Com 0.0 99999 9 operation distance 1.
242 | PE-743 | Max Pos Com?2 - 33.0 Set maximum operation dist 2
ax Pos Com 0.0 99999 9 o) on distance 2.
243 PE-744 | Max Pos Com3 -~ 34.0 Set maximum operation distance 3
ax ros Lom 0.0 | 99999.9 P '
244 PE-745 | Max Pos Com4 = 35.0 Set maximum operation distance 4
X Fos Lom 0.0 | 99999.9 P '
245 | PE-746 | Max Pos Com5 - 36.0 Set maximum operation dist 5
ax Pos Com 0.0 99999 9 X op ion distance 5.
- 37.0 ) . )
246 PE-747 | Max Pos Com6 0.0 99999 9 Set maximum operation distance 6.
247 PE-748 | Max Pos Com7 -~ 38.0 Set maximum operation distance 7
ax ros Lom 0.0 | 99999.9 P '
- 39.0 ) . )
248 PE-749 | Max Pos Com8 00 99999 9 Set maximum operation distance 8.
- 40.0 ) . .
249 PE-750 | Max Pos Com9 0.0 99999 9 Set maximum operation distance 9.
- 41.0 ) . .
250 PE-751 | Max Pos Com10 0.0 99999 9 Set maximum operation distance 10.
251 | PE-752 | Max Pos Com11 - 42.9 1 set maximum tion dist 11
ax Pos Com 00 99999 9 operation distance 11.
252 | PE-753 | Max Pos Com12 - 43.0 Set maximum operation dist 12
ax Pos Com 0.0 99999 9 o] n distance 12.
253 PE-754 | Max Pos Com13 - 44.0 Set maximum operation distance 13
ax ros tLom 0.0 | 99999.9 P '
254 PE-755 | Max Pos Com14 = 45.0 Set maximum operation distance 14
X Fos Lom 0.0 | 99999.9 P '
255 | PE-756 | Max Pos Com15 -~ 46.0 Set maximum operation dist 15
ax Pos Com 0.0 99999 9 X op ion distance 15.
256 | PE-757 | Not Used - 3
257 | PE-758 | Not Used - 3
258 | PE-759 | Not Used - -
259 | PE-760 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.14 Operation program variable setting menu: Stop time

MENU UNIT INI -
NO | CODE NAME MIN MAX Description
260 | PE-761 | Stop Time0 msec | 1000 | ot stop time 0.
0 100000
. msec 1000 .
261 PE-762 | Stop Time1 0 100000 Set stop time 1.
. msec 1000 .
262 PE-763 | Stop Time2 0 100000 Set stop time 2.
263 | PE-764 | Stop Time3 msec | 1000 | ot top time 3.
0 100000
264 | PE-765 | Stop Time4 mzec 18888 5 | et stop time 4.
. msec 1000 .
265 PE-766 | Stop Timeb 0 100000 Set stop time 5.
) msec 1000 .
266 PE-767 | Stop Timeb 0 100000 Set stop time 6.
267 | PE-768 | Stop Time7 msec | 1000 |t iop time 7.
0 100000
. msec 1000 .
268 PE-769 | Stop Time8 0 100000 Set stop time 8.
. msec 1000 .
269 PE-770 | Stop Time9 0 100000 Set stop time 9.
270 | PE-771 | Stop Time10 msec | 1000 | ot Siop time 10.
0 100000
. msec 1000 .
271 PE-772 | Stop Timel1 0 100000 Set stop time 11.
. msec 1000 .
272 PE-773 | Stop Time12 0 100000 Set stop time 12.
273 | PE-774 | Stop Time13 msec_ | 1000 | ot stop time 13,
0 100000
074 | PE-775 | Stop Time14 mifc 188880 Set stop time 14.
. msec 1000 .
275 PE-776 | Stop Time15 0 100000 Set stop time 15.
276 | PE-777 | Not Used - -
277 | PE-778 | Not Used : :
278 | PE-779 | Not Used - -
279 | PE-780 | Not Used - -

Communication code is used to designate the related menu in case of TOUCH or PC Communication
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3.3.15 Jog and Origin Run Variable Setting Menu

MENU UNIT INI Deserintion

NO | CODE NAME MIN MAX P
280 | PE-801 | Jog Speed0 /min_| 100 f o iog run speed 0

09 opee 0.0 | 9999.9 jog rin speed .
281 | PE-802 |Jog Speed! r/min_| 1000} ¢t jog run speed |

09 pee 0.0 | 9999.9 jog rin speed -

msec 100 . . C
282 | PE-803 | Jog AccDec Time Set jog acceleration/deceleration time.
0 99999

283 | PE-804 | Not Used - 3
284 | PE-805 | Not Used : :
285 | PE-806 | Not Used - :
286 | PE-807 | Not Used B )
287 | PE-808 | Not Used . -
288 | PE-809 | Not Used : :
289 | PE-810 | Not Used - 3
290 | PE-811 | Not Used - :
291 | PE-812 | Not Used - -
292 | PE-813 | Not Used - 3
293 | PE-814 | Not Used - :
294 | PE-815 | Not Used : :
295 | PE-816 | Not Used - -
296 | PE-817 | Not Used : :
297 | PE-818 | Not Used : -
298 | PE-819 | Not Used . :
299 | PE-820 | Not Used B -

Communication code is used to designate the related menu in case of TOUCH or PC Communication

N\,
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3.3.16 Operation Menu

MENU UNIT INI Seserivtion

NO | CODE NAME MIN MAX P

300 | PC-901 | Alarm RESET - ~ | Reset alarm.

301 | PC-902 | Alarm HIS Clear - —— Clear alarm history.

302 | PC-903 | Jog Run - ~ | Manipulate jog run.

303 | PC-904 | Not Used - -

304 PC-905 | Gain Tune Run : : Gain is automatically adjusted.

305 PC-906 | I/O Logic Set : : Set logic of input contacts.

306 PC-907 | Input Ext Set : : Manipulate input contacts from outside.

- - If push [UP]lkey after pushing [Enterlkey,

Menu data will be automatically changed

307 | PC-908 | Menu Data Init ~ ~ as initial value. But [PE-201]~[PE-220]’s
System menu data is not changed.
(When re—supply Power, it is applied)

308 | PC-909 | Menu Data Lock : | Activate menu data lock.

309 PC-910 | Current Offset : : Set drive current feedback offset.

310 | PC-911 | Not Used B )

311 | PC-912 | Not Used B -

312 | PC-913 | Not Used B )

313 | PC-914 | Not Used - 3

314 | PC-915 | Not Used : :

315 | PC-916 | Not Used - -

316 | PC-917 | Not Used - :

317 | PC-918 | Not Used . -

318 | PC-919 | Not Used - -

319 | PC-920 | Not Used - 3

Communication code is used to designate the related menu in case of TOUCH or PC Communication

/N
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3.4 Detailed Description of Menu

3.4.1 Loader Operation

1) Components

HHHH

HH

/@/@ @\ @\

Left Right Up Enter
2) Components
@ Menu movement
Right Right Right Right
—>
Pd-001 ‘ Pd-002 e Pd-020
Left Left Left
Upl T
Right Right Right
I—> I—> —>
PA-101 PA=102 J | = eeeecceecees PA-120
Up Left Left Left
Right Right Right
lg lg cccccccccccc Ig
PE-201 ) PE-202 ) ) PE-220
Left Left Left .
Up :
i Right i Right Right '
—> —> —>
PE-801 II PE-802 [, = ceceeeecee | PE-820
Left Left Left
Up l
Right Right Right Right
> I P e
PC-901 | < PC-902 <
Left Left Left

1

3-30 MECAPIONS



Chapter 3: Feeder and Sensor—Input Position Operation Type

@ Menu editing

Enter

[Ceeo0 )2 (GHAAHA)
|

* Changing position: Left/Right
* Changing numbers: Up Initial blinking position

- Move to the menu to be edited referring to paragraph @.

— Press Enter Key to display menu data. “ +9999.9 ”

The number on the far right starts blinking. The blinking number indicates editing

position.

— Press Left or Right to move the figure of numbers to be edited. The blinking

numbers move along accordingly.

— Press Up key to change numbers (the number increases). If the number is larger

than “9”, it will change to “0”.

- Upon completion of editing, press Enter. The related data are saved, and the screen

returns to menu number.

@ Menu editing error

— The following will appear when menu editing error occurs.

Display

Causes

notuSE

Menu which is not used or cannot be edited.

Erri

— Menu that cannot be edited when servo is on.
— Editing error of constant related to motor.
— Numbers not carrying motor ID have been entered.

— An attempt is made to edit detailed constant when the motor

D is not 0.

Err2

An attempt is made to set data outside the setting range.

Err3

Menu editing is locked.
Menu editing lock should be released.

@ Special operation function

- If menu is used to set /O status, each key carries independent function. For more
details, refer to paragraph 3.4.9. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

— Current offset compensation menu

— Menu-related manipulation menu
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3.4.2 Operating Mode Display
1) Mode display [Pd—-001]
(@ Current operating mode is displayed.
* nor: Indicates normal operating mode
» AL-XX: Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed, details of the menu
corresponding to the menu number set in the initial mode screen [PE-209] are
displayed.

@ If, however, the menu is moved to another menu at this time, the menu as is will
be displayed.

2) Speed display
(@ The current operating speed [Pd-002] and the current command speed [Pd-
003] are displayed in the unit of r/min.
@ Maximum Range: “-99999” ~ “+99999”

3) Position display
(D The current operation position [Pd-005], current operation target position [Pd-
006], and the operation command position [Pd-007] are displayed in user units.
(@ The user unit may be used by defining [PE-602] decimals in terms of the feed
level versus the motor rpm.
Example: If [PE-602] is “0”, “~99999” ~ “+99999” can be entered, and If [PE-
602] is “1”, “=9999.9” ~ “+9999.9” can be entered.

4) Torque and load display
@ Torque limit [Pd -009]

The output torque limit value is displayed in percentage of the rated torgue.
@ Current load rate [Pd =010]

The energy (load) produced by servo motor is displayed in percentage of the
rated output.

@ Average load rate [Pd —011]
The average value of the energy (load) produced by servo motor calculated
during a period of 5 seconds is displayed in percentage of the rated output.

@ Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the
present is displayed in percentage of the rated output.
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5) 1/0 Mode display

(7)

(12)

7)

(c)

(h)

iy
;

<>

(4U (Sﬂ (9 (1ﬂ (1
O O

(1

—

i i

<

Bk

(gﬁW
f

Input contact logic display

[Input contact: Upper]

7

<>

U,

Input contact operation position display/
Output contact logic display

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
SVON START EMG ALMRST | PSELO PSEL1 PSEL2 PSEL3 | READEN AUTO
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
MOVESEL | STOP | SEN1 | SEN2 | P-JOG | N-JOG | SPDO | SPDI D;_ZA D;_LA
[Output contact: Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
BRAKE PITCH ALARM RDY INPOS SEL1 SEL2 SEL3 SEL4

(1 CNT1 1/O contact condition [Pd—014]

When the CN1 Connector contact turns on (contact shorted), the lamp operating

in the relevant location will turn on; or the lamp will turn off when the connector

contact turns off (contact open).

(@ External operation input condition [Pd-015]

— If the relevant contact condition is manipulated by an external source (PC

communications or other equipment) instead of the CN1 Connector, the

condition of the contact is displayed. As the condition of the external input is

not stored in the servo drive ROM, the input condition is automatically reset if

power supply is turned off.
® 1/O contact condition [Pd-016]

The I/O contact conditions, under which the servo drive is operated by the

combination of paragraph @ and @ above, are displayed.

(The 1/O contact conditions are recognized and displayed when Normal-A

contact is ON and Normal-8 contact is off.)

N\
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6) Displaying the state of exchanging information with external
equipment (Communication—dedicated menu)
The mode data resulting from communications with upper controllers (touch—screen,
PC, etc.) are displayed.
( Current state of input contact logic [Pd-017).
The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(@ Storage state of the input contact logic [Pd-018].
The value saved by the current logic of the input contact is displayed.
The stored value will not be erased even if the power supply is turned off.
® Alarm condition bit [Pd-019]
If an alarm occurs, the bit corresponding to the related alarm number is

displayed.

7) Software version display

P 330 - 3
T T T

Position Version Drive type
operation number
type

* The software model applicable to Number Drive Type

this manual is P. 0 VPR5

VPO1

VP02

VP04

VP05

VP10

VP15

VP20

VP35

VP50

VP75

VP110

VP110L Special type(300A)

VP15

VP220

VP300

Ql|—+|o|a|lo|loP|lo|lo|N|loo|lo|~|w (o |—

VP370
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3.4.3 Setting System Variables
1) Setting motor constant

(1 Setting motor constant based on ID.
If the ID number is entered in the menu [PE-201], the motor constant is

automatically set. The ID numbers of motor are as follows.

# Motor models and ID (Continued in next page)

Model 1D Watt Remarks Model D Watt Remarks
SAR3A 1 30 HBO3H | 40 250 | For semi—-conductor
SARBA 2 50 HCO3H | 41 250 | For semi—-conductor
SAOTA 3 100 SE09A | 61 900
SBO1A | 11 100 SE15A | 62 | 1500
SBO2A | 12 200 SE22A | 63 | 2200
SBO4A | 13 400 SE30A | 64 | 3000
SBO3A | 14 250 Special type SEO6D | 65 600
HBO02A | 15 200 | Hollow shaft type SE11D | 66 | 1100
HBO4A | 16 400 | Hollow shaft type SE16D | 67 | 1600
SE22D | 68 | 2200
SCO4A | 21 400 SEO3M | 69 300
SCO6A | 22 600 SEO6M | 70 600
SCO8A | 23 800 SEQ9M | 71 900
SC10A | 24 | 1000 SE12M | 72 | 1200
SC03D | 25 300 SE05G | 73 450
SC05D | 26 450 SEQ9G | 74 850
SC0eD | 27 550 SE13G | 75 | 1300
SCO7D | 28 650 SE17G | 76 | 1700
SCOIM | 29 HEOSA | 77 900 Hollow shaft type
SCoz2M | 30 HE1BA | 78 | 1500 Hollow shaft type
SCO3M | 31 SE1T1M | 79 | 1050 Special type
SCo4M | 32 SEOQ7D | 80 650 Special type
HCO6H | 33 600 |Exclusively for S/T SF30A | 81 3000
SCO5A | 34 450 |Exclusively for S/S SF50A | 82 | 5000
SCO05H | 35 500 |Exclusively for S/S SF22D | 85 | 3200
SCOBA | 36 750 |Exclusively for S/S SF35D | 86 | 3500
HBO1A | 37 100 | Hollow shaft type SF55D | 87 | 5500
HC10A | 38 | 1000 | Hollow shaft type SF75D | 88 | 7500
HE30A | 39 | 3000 | Hollow shaft type
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Model ID | Watt Remarks
SF12M | 89 | 1200
SF20M | 90 | 2000
SF30M | 91 | 3000
SF44M | 92 | 4400
SF20G | 93 | 1800
SF30G | 94 | 2900
SF44G | 95 | 4400
SF60G | 96 | 6000
HCO5H 99 500 | For customer only
SE35D | 101 | 3500 | For DS only
SE30D | 102 | 3000 | Special type
SF44ML | 103 | 4400 | For LG only
SF75G | 104 | 7500 | Special type
SE35A | 105 | 3500 | Special type
SF55G | 106 | 5500 | Special type
SF6OM | 107 | 6000 | Special type

Model ID | Watt Remarks
SG22D | 111 | 2200
SG35D | 112 | 3500
SG55D | 113 | 5500
SG75D | 114 | 7500
SG110D| 115 | 11000
SGi12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400
SG60M | 125 | 6000
SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G | 135 | 8500
SG110G | 136 | 11000
SG150G | 137 | 15000
SH220G | 141 | 22000
SH300G | 142 | 30000
SJ370G | 143 | 37000
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(@ Setting individual motor constant

Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Description
NO Code Name MIN MAX
o | peaot [woarin ||l e ot v st i
2 . . .
o | rear0 e | OS] s et et renent e 20T
50 | PE-2it | TraCon |0 oo ot senston oo e o
st | pe-oie [mrasets | M| ID__| s mtorsrase ot 1 (7ot
oo | re-era prasems | O | 0| setr o s 176 01
o | pears |masars | A | O [Selmots mes vt e o s
st | re-ars | o spess ||| om motr e w1 (201
55 | ve-ato | mateaspssa | /T |10 | strtor tet e 117 21T e
st | 217 | ol e || & | et lor oo 1 (201
Only Special-Large Capacity Menu(APD-VS220, VS300, VS370)
40 | *PE=201 | Motor 1D 5 % :Sztesti:uotéonrw!t)icallyfrom [PE-210]to[PE-217]
49 | *PE=210 | Inertia Qf(-)cfgn{s 99I9[?99 \?Vite'}sn|n[lejrltz|f2%f1rinic;t?‘ro.”()Modlﬂoatlon is possible
so | weezrt [vacn OO D] s e contnt ot ot ecain s
ot | e [mmasa | 0TS o s ot oty st
50 | *PE-213 | Phase Ld o%& 99@99 ie;sog:iﬁ:\ivnr:jeunct[a;és_ezgzT;t(g(r).f;wodiﬁcation
sa | wreara |omasars |- om0 ool e st i ot eain s
oo | o2 [ ts | g o ] e el r Dieatns
55 | *PE7216 | Max Speed r/on,qcl)n gglgg.g igtsssi’\tflaex\./vizieﬁPcE)f—rznoit?rié(‘%S;j esten's
56 | *PE-217 | Rated Speed r/orgn gglgg.g ig;ssﬁteei,ﬁgﬁe[%g;?t]oir's(.‘hgf,’)dmca“o” °
o7 | reate |roeramoer | 5 | St e S motr et
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2) Setting encoder

3)

- Encoder model [PE-203]

No. | lransmission Signal Mode Signal Type Remarks

Mode
0 Parallel | _nase Aleads incase | ) g5y Standard
of forward running

i Parallel Phase B leads !n case A.B.Z.UV.W
of forward running

Absolute value 11/13

6 Serial bit A,B,Z,BX

— Encoder pulse [PE-204]

This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.

The numbers of pulses for phases A and B are the same.

Setting torque limits

The limit value [PE-205] of the maximum torque during the forward running and
the limit value [PE-206] of the maximum torque during backward running can be
individually set. Torgue limits can be set in percentages of the rated torque. The
standard is 300%.

Setting system ID
If the system communicates with a servo through the use of Bus communications,
an 1D may be assigned to the servo. In this case, an option is required in relation
to communications.
- System ID [PE-207]
An |D is assigned to the servo and is used to individually communicate with the
servo.
- System group ID [PE-208]
A group ID is set and used when multiple servos are consolidated into a group

for communications.

5) Setting mode display when operation is started [PE-209]

Menu that is used at initial period after the servo power supply is turned on can
be set. The setting shall be classified into number 1 through 20 from [Pd—001] to

[Pd-020] to set the relevant menu numbers.

N\
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3.4.4 Setting Control Variables

1) Position control gain

§ » Number of FF filters Feed forward
Differentatior g >
[PE-305] [PE-304]
_|_ + + Speed
Position error
Position Proportional gain command
P> ».
g >
command [PE-302]

Current position

(O Position command: The position command pulses received from external
sources are counted and converted into the position command value, which
goes through the first filter and used as the internal position command.

(@ Current position: The pulse signals received from the encoder are counted and
converted into the current position value through the use of the electronic gear
ratio setting.

(3 Position proportional gain [PE-302][PE-303]: The position proportional gain is
multiplied by the difference between command position and current position to
convert the outcome into a speed command.

@ Feed forward gain [PE-304]: This is used to obtain gradient in terms of
differentiated value with respect to the position command, and reduce the
positioning time by adding speed command to the gradient thus acquired. If this
value is too high, an overshoot may occur on position control or position control
may become uncertain. Hence, the value shall be gradually increased from a
small level while monitoring the condition of trial operation until an appropriate
value is obtained.

(® Feed forward filter [PE-305]: If the position command changes too rapidly, the
feed forward control may display a vibration. If this happens, set appropriate

level of filter value to remove vibration resulting from rapid changes.

Note: The function of the position proportional gain 2 [PE-303] is not supported
by the current software version.
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2) Speed control gain

Speed
»| integration gain
Analog (PE-309)
speed
command [ Analog speed
—{ command Filter Zero speed
(PE-311) oain (PE-313)
Digital d +
igital spee
command + Speed | Torque command
> ©—»-0——{ proportional
gain (PE-307)
_ | Current speed
Speed feedback | _ ) Encoder signal
filter (PE-312) = Speed operation[*———

T Current torque

(@ Speed command: The analog speed signals received from external sources are
used as the speed command after going through the analog speed command
filter [PE-311], or the digital speed command set by the internal menu in the
unit of r/min is used.

(@ Current speed: The encoder signals are counted to calculate the speed, and the
calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and
inertia, is used. Accordingly, setting accurate motor constant and the inertia
ratio is closely linked with the stability of the motor speed control.

(@ Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved
to enhance the speed follow—up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.

Speed Small
/{ /Large
Command \\/\\\/f-\—‘\ —
speed \/ -

Follow—up speed

Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by
proportional gain to convert the error into torque command. If this value is
large, the speed response becomes fast enhancing the speed follow—up. If
this value is excessively large, vibration occurs. On the other hand, if this
value is small, the speed response becomes slow and the follow—up effect
drops, causing the servo to become weak.

Speed
Command pP———mm-—momo 1 ————
speed P
Large s/
/
/
//
,/ Small
/
/
/

Time

® Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive
system, or vibration may occur due to gain in case load with excessively large
inertia is applied. Such vibration may be suppressed through the use of speed
feedback filter. If the value is excessively large, the speed responsiveness may
drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress
vibration, the stationery vibration may cause the system to be unstable. If this
happens, set the range of speed to which gain is applied, and vibration can be
suppressed by adjusting gain within the established speed range.

Note: The functions of the speed proportional gain 2 [PE-308] and the speed
integration gain 2 [PE-310] are not supported by the current software version.

3) Setting inertia ratio [PE-301]
Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is
calculated and set based on the motor characteristics table. Setting the inertia ratio
of load is a very important control variable in the servo operation characteristics.

Servo can be operated in an optimal condition only if the inertia ratio is accurately
set.
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification | [Inertia] | PROfional | proportional | - integration
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
~420 Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
J?go Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 220 Medium inertia 2~4 15~ 30 75 ~ 150 50 ~ 100
High inertia 4 ~10 5~15 20 ~ 75 100 ~ 200
= | it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

See “paragraph 3.4.9 “Automatic gain adjustment [PC-905].”

4) Setting de—resonance operation

Torgue output

/* De-resonance operation frequency (PE-316)

- < Torgue output frequency

De-resonance Operation
BW[PE-317]

— |If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set,
but will be activated if “1” is set.
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3.4.5 Setting I/O Variables

1) Setting analog speed command
(1 Analog speed command [PE-401]: Set the analog speed command value in

the unit of r/min at 10 [V]. The maximum setting will be the motor’s maximum

speed.

@ Speed command offset [PE-402]: Sometimes, certain level of voltage exists
on the analog signal interface circuit even at zero speed command. This
voltage may be compensated by setting equivalent voltage as offset. The

voltage unit shall be “mv”,

® Setting speed command clamp

A
Speed

+10[V] —mv +10[V]

_ -10[V ! Vi
10[V] Voltag (V] I B Speed command

: : clamp voltage
: - [PEF404]

A4
A\

Speed Command Clamp Mode “0” Speed Command Clamp Mode “1”
[PE-403] [PE-403]

@ Speed override operation [PE-605]: Speed command operation can be
executed by overriding (overlapping) the analog speed command with the
digital speed command.

“0”: Override not activated.

“1”: Override activated.
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3) Setting analog output

Two analog outputs are available. Values corresponding to the data can be output

according to the set conditions at a cycle of 400 [msec] respectively.

1 Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torque
3 Current torque

@ Analog output modes [PE-410], [PE-414]

Mode Output Mode
0 Output at -5[V] - +5[V]
1 Output at 0 — +5[V]

@ Analog output magnifying [PE-411], [PE-415]
If output data is excessively small or large, the data may be appropriately
magnified or reduced. The basic magnification for each output data is as

follows:
Data Item Magnification
Speed Motor maximum speed [PE-215]
Torque Motor maximum torque [PE-205]
Command pulse Frequency | 500 [Kpps]

@ Analog output offsets [PE-412], [PE-416]

Certain level of voltage may exist when “0” value is output due to problems in

analog circuit. This voltage may be compensated by setting equivalent voltage

as offset. The voltage unit shall be “mv”.

3) Encoder output pulse frequency dividing ratio [PE-417]

Encoder pulses may be produced after changing the pulses to the extent of the

preset frequency—dividing ratio.

Example) From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing

output pulse comes to be an integer.
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3.4.6 Setting Common Operation Variables
1) Setting operating mechanism
(D Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed versus the motor rom.
Example) If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].
~e—

') ——
Servo :D: Reducer g
Motor 1/3 Lead 8[mm]

* Enter “3” for motor rom and “8” for amount of mechanism feed.

| Applicable Menu Number
nput contact -
(MOVESEL) State Motor feed Mechanism feed
amount amount
X PE-501 PE-502
O PE-503 PE-504

* Selective operation can be executed using input contacts (MOVESEL), after
setting the mechanism feed units into two types.
* This is not applicable during operation, but is applicable from the time

system starts after stopping.

@ Setting feed direction [PE-505]
Set the direction of feed [PE-503] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward running (CCW) Backward running (CW)
1 Backward running (CW) Forward running (CCW)
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2) setting position operation variables
( Position operation completion output range [PE-506]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

Starting position/ \ Target position

—> «+—— Position operation
completion output range

[PE-505]
Positiqn
operation “INPOS” output
completion
outout

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.

(@ Position operation completion output time [PE-507]
The position operation completion signal may be set to appear for a preset

duration and disappear irrespective of position.
* |f the setting is greater than “0”, the system operates; and if the setting Is

“0”, the system does not operate.
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3) Setting the brake signal output variables

Motor operating speed
Speed If SVOFF or
/ alarm occurs
Brake signal
output operating
speed [PE-515]
. Time
SVON input
Brake output .
signal >—< Within 50 [msec] >— < Brake signal output

delay time (PE-516)

(D Brake signal output operating speed [PE-515] and brake signal output delay
time [PE-516]
It an alarm occurs while operating the servo motor by applying the built-in
brake to the vertical shaft, or if the speed is reduced by SVOFF, the brake
signal is stopped by either the brake signal output operating speed (PE-515)
or the brake signal output delay time (PE-516) whichever satisfied the
operating conditions first. This prevents the vertical shaft from dropping to the
motor brake.

4) Dynamo braking [PE-518]
The dynamo braking can be set for drives from VPR5 to VP04.
“0”: The system runs free on or below zero speed range when servo is stopped
by SVOFF.
“1”: The system always executes dynamo braking when servo is stopped by
SVOFF.
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3.4.7 Setting private operation variables
1) Setting operating mode [PE-601]

(1) Feeder operation [Operating Mode 0]
System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Position Input Contact State Position Stop Time
Number | PSELO | PSELT | PSEL2 | PSEL3 | p Operarion .
istance Menu

) X X N X PE-701 PE-761
1 0 X X X PE-702 PE-762
5 X 0 X X PE-703 PE-763
3 0 0 X X PE-704 PE-764
4 X X 0 X PE-705 PE-765
5 o) X 0 X PE-706 PE-766
6 X 0 O X PE-707 PE-767
- o 0 o X PE-708 PE-768
8 X X X O PE-709 PE-769
9 o) X X O PE-710 PE-770
10 X (@] X O PE-711 PE-771
1 O O X O PE-712 PE-772
12 X X O O PE-713 PE-773
13 O X O O PE-714 PE-774
” X 0 0 0 PE-715 PE-775
15 O O O O PE-716 PE-776

* When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time
and automatically starts again. Accordingly, the system will not operate under
manual operation (Automatic contact turned off) mode.

* |f the position operation distance data are set using digital switch, the set data
are saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Speed Input Contact State Sosliien Gparien Position Operation | Position Operation
Numb S [Mieny Acceleration Time | Deceleration Time
umbper SPDO — o) e ato
0 X X PE-621 PE-625 PE-629
1 O X PE-622 PE-626 PE-630
2 X ) PE-623 PE-627 PE-631
3 8 ) PE-624 PE-628 PE-632

* |f the position operation speed data are set using digital switch, the set data are
saved in menu [PE-621].

/N
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@ Sensor (SEN2)-input position operation [Operating Mode 1]

System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Sesiion Input Contact State Positign Maximgm Stop Time
Number ' Operation ' Operation Menu
PSELO | PSEL1 | PSEL2 | PSEL3 | Distance Menu | Distance Menu

0 X X X X PE-701 PE-741 PE-761
1 ) X X X PE-702 PE-742 PE-762
2 X @) X X PE-703 PE-743 PE-763
3 @) @) X X PE-704 PE-744 PE-764
4 X X O X PE-705 PE-745 PE-765
5 @) X O X PE-706 PE-746 PE-766
6 X @) 0 X PE-707 PE-747 PE-767
7 @) @) O X PE-708 PE-748 PE-768
8 X X X @) PE-709 PE-749 PE-769
9 @) X X @) PE-710 PE-750 PE-770
10 X @) X @) PE-711 PE-751 PE-771
11 @) @) X @) PE-712 PE-752 PE-772
12 X X O @) PE-713 PE-753 PE-773
13 @) X @) @) PE-714 PE-754 PE-774
14 X @) O @) PE-715 PE-755 PE-775
15 @) @) O @) PE-716 PE-756 PE-776

* \When position operation is completed during continuous automatic operation

(Automatic contact turned on), the system stops for the duration of the set time

and automatically starts again. Accordingly, the system will not operate under

manual operation (Automatic contact turned off) mode.
* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Input Contact . . . . .
— State Sensor Operation Section Position Operation Section
Number SPDO | SPD1 | Speed Acce!eratlon Dece!eratlon - Acce!eranon Dece!eraﬂon
Time Time Time Time
0 x | x | P& | pe-ees | Pe-669 | OTT | PE-625 | PE-629
661 621
PE- PE-
1 O X 662 PE-666 PE-670 622 PE-626 PE-630
PE- PE-
2 X O 663 PE-667 PE-671 623 PE-627 PE-631
PE- PE-
3 O O 664 PE-668 PE-672 624 PE-628 PE-632

* |f the position operation speed data are set using digital switch, the set data are
saved in menu [PE-621].

N\
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@ Step position operation + sensor (SEN2)—input position operation [Operating Mode 2]

System can be operated by selecting 16 position operation distances with 4
contacts.

- Selecting position distance

Position Input Contact State Op?atr(;?ion OPpOeSrlgt(ijgn ggglrrz;tlig?] %tr(%g
Number | ose o | pseLt | PseLe | pseLs | Distance | Distance | Distance | yyen,
0 X X X X | PE-721 | Pe-701 | PE-741 | PE-761
1 0 X X X | Pe-722 | pe-702 | PE-742 | PE-762
2 X 0 X X | PE-723 | PE-703 | PE-743 | PE-763
3 0 0 X X | PE-724 | PE-704 | PE-744 | PE-764
4 X X 0 X | PE-725 | PE-705 | PE-745 | PE-765
5 0 X 0 X | PE-726 | PE-706 | PE-746 | PE-766
6 X 0 0 X | Pe-727 | Pe-707 | PE-747 | PE-767
7 0 0 0 X | PE-728 | Pe-708 | PE-748 | PE-768
8 X X X o | pPe-729 | Pe-700 | PE-749 |PE-769
9 0 X X o | pe-730 | Pe-710 | Pe-750 |PE-770
10 X 0 X o | pe-731 | Pe-711 | Pe-751 |PE-771
11 0 0 X o | pe-732 | Pe-712 | Pe-752 |PE-772
2 X X 0 o | Pe-733 | Pe-713 | PE-753 |PE-773
3 0 X 0 o | pe-734 | PE-714 | PE-754 |PE-774
14 X 0 0 o | Pe-735 | Pe-715 | Pe-755 | PE-775
5 0 0 0 o | Pe-736 | Pe-716 | PE-756 | PE-776

* When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time and
automatically starts again. Accordingly, the system will not operate under manual
operation (Automatic contact turned off) mode.

* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

Input
S Contact Step Operation Section Sensor Operation Section Position Operation Section
e State
Number
Acceleration Deceleration Acceleration Deceleration Acceleration Deceleration
SPDO | SPD1 | Speed : ) Speed . : Speed . .
Time Time Time Time Time Time
0 x | x | "E | pe-eas | pe-eas | TET | pe-e65 | PE-669 | =, | PE-625 | PE-629
641 661 621
1 o | x | PE | pe-6as | pe-650 | F5 | Pe-666 | PE-670 | "C_ | PE-626 | PE-630
642 662 622
p) x | o | " | pe-ear | pe-est | "5 | pe-s67 | Pe-671 | "5 | pe-627 | Pe-631
643 663 623
3 o | o | P5 | pe-sas | pe-652 | 75 | pe-66s | Pe-672 | T° | PE-628 | PE-632
644 664 624

* |f the position operation speed data are set using digital switch, the set data are

saved in menu [PE-621].
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@ 2 sensor (SENT, SEN2)-input position operation [Operating Mode 3]

System can be operated by selecting 16 position operation distances with 4
contacts.

— Selecting position distance

Sl Input Contact State Positign Maximym Sltop
Number . Operation . Operation Time
PSELO | PSEL1 | PSEL2 | PSEL3 | Distance Menu | Distance Menu Menu

0 X X X X PE-701 PE-741 PE-761

1 @) X X X PE-702 PE-742 PE-762

2 X @) X X PE-703 PE-743 PE-763

3 @) @) X X PE-704 PE-744 PE-764

4 X X O X PE-705 PE-745 PE-765

5 ) X 0 X PE-706 PE-746 PE-766

6 X @) @) X PE-707 PE-747 PE-767

7 @) @) O X PE-708 PE-748 PE-768

8 X X X @) PE-709 PE-749 PE-769

9 ) X X @) PE-710 PE-750 PE-770

10 X @) X @) PE-711 PE-751 PE-771

11 @) @) X @) PE-712 PE-752 PE-772

12 X X O @) PE-713 PE-753 PE-773

13 @) X @) @) PE-714 PE-754 PE-774

14 X @) O @) PE-715 PE-755 PE-775

15 @) @) O @) PE-716 PE-756 PE-776

* When position operation is completed during continuous automatic operation
(Automatic contact turned on), the system stops for the duration of the set time
and automatically starts again. Accordingly, the system will not operate under
manual operation (Automatic contact turned off) mode.
* |f the position operation distance data are set using digital switch, the set data are
saved in menu [PE-701]. (Menu [PE-606] is set as “1”.)

— Operating speed selection

s d Inpu;tca?gtact Step Operation Section Sensor Operation Section Position Operation Section
pee:
Number Acceleration | Deceleration Acceleration | Deceleration Acceleration | Deceleration
SPDO | SPD1 | Speed : ) Speed . : Speed . .
Time Time Time Time Time Time
0 x | x | "E | pe-eas | pe-eas | TET | pe-e65 | PE-669 | =, | PE-625 | PE-629
641 661 621
1 o | x | PE | pe-6as | pe-650 | F5 | Pe-666 | PE-670 | "©_ | PE-626 | PE-630
642 662 622
p) x | o | T | pe-ea7 | pe-est | TT | pe-s67 | Pe-671 | "5 | pe-627 | Pe-631
643 663 623
3 o | o | P5 | pe-sas | pe-652 | 75 | pe-66s | PE-672 | T° | PE-628 | PE-632
644 664 624

* |f the position operation speed data are set using digital switch, the set data are
saved in menu [PE-621].
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2) Setting position unit [PE-602]
Set the number of decimal places of the position distance.

Example:

If “1”is set: 00000.0
If “3” is set: 000.000

3) Limiting maximum position distance [PE-603]
If the sensor cannot be turned on when the operating mode is “1” or higher, the

system will execute infinite operation. If the sensor cannot be operated, a specific

pitch distance may be selected to limit the operating distance.

Setting

Operation

0

Infinite operation

- Maximum distance set: [PE-741]-[PE-756]
- When the maximum distance is reached, the pitch contact signal and
INPOS contact signal are output simultaneously after system stops.

4) Operation after stopping [PE-604]

Setting

Operation when system starts after stopping

0

Starts again from the beginning after resetting the current position.

1

Current position and operation steps are operated continuously.

5) Speed override operation [PE-605]

Setting

Operation

0

Override operation not executed.

1

Override operation executed only in the step operation section and the
position operation section.

Override operation executed in all sections: step operation section,
sensor operation section, and position operation section.

ot
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6) Digital switch input

System can be operated by setting position and speed. using digital switch or PLC
contact. Data can be entered only when the input contact CN1-48 (READEN) are
turned on. To execute digital switch input, set menu [PE-606] as “1”. The position
operation coordinate is saved in [PE-701], and the position operation speed, in
[PE-621].

— Digital switch input wiring

Servo drive Digital switch
Datal1-8 8 8 ) 8
Datal-4 2 7 7 7
Dot 2 2 2 2
ata 1 1 1 1
Datal Datal Datal Datatl
Sel4 Sel3 Sel2 Sell
Batag:S 8 8 8 3
ata2-4 7 Z Z 7
Data2-2 L]
Data2-1 -2 -2 -2 -2
1 1 1 1
Data? Data2 Data2 Data?
Sel4 Sel3 Sel2 Sell
SEL4
SEL3
SEL2
SELA1

Note 1: Digital Switch specifications: A7PS-207 (OMRON)
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— Details of data by data mode [PE-608]

Data Mode
. 0
Setting
Data Item Datat Data2 Datat Data2
SEL Position Data Position Data Position Data Position Data
Unit 0.1 unit 1000 unit 0.1 unit 1000
SEL? Position Data Speed Data Position Data Position Data
Unit 1 unit 10 unit 1 Unit 10000
SEL3 Position Data Speed Data Position Data Speed Data
Unit 10 unit 100 unit 10 unit 100
SEL4 Position Data Speed Data Position Data Speed Data
Unit 100 unit 1000 unit 100 unit 1000

Note 1: The position and speed settings apply differently depending on the data
mode [PE-608].

Note 2: If speed is set with a value greater than the maximum speed, the speed is

set to the maximum speed.

Note 3: If the speed input becomes 0, the value set in the existing menu (PE-621)

applies. Therefore, if it is desired to enter only the position without setting

speed, do not make the wire connection.

— Data mode [PE-607]

Setting Description
0 Used along with data switch. If Data Read Enable is on, data are
continuously set.
Used along with PLC. Each time Data Read Enable turns on, SELECT
1 moves by 1 place to read the data. Data are set after reading is finished
at OP4.

— Data input time [PE-609]
If SELECT (SEL1-SEL4) turns on, read the data after the set time and move
to the next SELECT.

consideration the PLC scan time.

If PLC is used,

set sufficient time taking

into
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3.4.8 Setting Jog Run Variables
1) Setting jog speed
1) Set jog speed in two types (low speed and high speed) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed job run PE-802

@ Setting acceleration/deceleration time [PE-803]

Set acceleration/deceleration time applied in jog run.

3.4.9 Operating Command
1) Alarm reset [PC-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC—-903]
@ If Enter is pressed in menu [PC-903], the current position is displayed.

@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.

@ If Enter is pressed, menu screen appears and jog run stops.

Note: Loader jog run moves at jog speed 0.
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4) Automatic gain adjustment [PC—-905]
If you press [ENTER] key in menu [PC-905], the following menu screen appears

and you can perform automatic gain tuning operaion.

N A
H_J

Display inertial ratio

@The tuning range of inertial ratio is changed automatically from 1 to 50

@ If you press [UP] key, automatic gain tuning operation is started at
100[r/min] of operation speed.

® If you keep pressing [UP] key, operation speed is increased by 200[r/min]
such as 100 —> 300 —> 500[r/min], the faster speed is, the faster tuning
time.

@ If you press [Right] key, operation distance is increased.
If you press [Left] key, operation distance is decreased.

® |If tuning vale is fixed and not changed, that means the tuning is completed.

® |If the tuned inertial ratio becomes “50”, please adjust it by manual inquiring
at our Technical dept.

@ If you press [Enter] key, the tuned gain is saved at [PE-301], [PE-307],
[PE-309] automatically and returns to menu.
In case of run/stop or forward/reverse operation by contacts, pressing
[Enter]key at [PC—805], inertial ratio is continuously adjusted during

operation.
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5) Setting input contact logic [PC-906]

(2) (7) (12) (17)

V(R
of Lol ffedegled] [LT LT

Input contact state Input contact position

—

(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)

SVON |[START | EMG |ALMRST| PSELO | PSELT | PSEL2 | PSEL3 |READEN| AUTO

(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

MOVESEL| STOP [ SEN1 SEN2 [P-JOG |N-JOG| SPDO | SPD1 |DATA2-4|DATA2-8

— Use Left/Right Key to increase/decrease the input contact position number.
- As for the contact logic, each time Up Key is pressed, the lamp of the

segment corresponding to the current contact position number will be turned

ON/OFF.
Segment Contact Logic
ON Contact B
OFF Contact A

— |f Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.

6) Forced setting of input contacts [PC-907]

- If Enter is pressed in menu [PC-907], the screen appears as in paragraph ®.

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of 1/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1: The logic of input contact to be forcibly set must be contact A. Hence,

the contact that has been set as contact B in paragraph ® should be converted

into contact A before being used.
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7) Menu data initialization [PC-908]
— If you pressed Up key after pressing Enter key, the menu data that have been
set so far is to be Initialized

(For initialization, Surely turn the power OFF first and then turn it ON.)

8) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

9) Saving current offset [PC-910]

' CAUTION

— Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

- |If down load is executed to upgrade or change the servo drive software, offset
must be set.

— Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each
time Left key is pressed, or the saved and tuned W-phase offset values,
each time Right key is pressed.

If there is large difference between these two values, save the tuned value
using the Up key.

(8) Press Enter key to return to menu screen.
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100 steps
(1~100)

4.1 QOutline of program operation

Servo operation is classified into steps so that users can operate the system starting from

step 0. The servo is capable of diversified functions depending on the data set in each

step.

Program operation is largely divided into programs and steps.

<

4.1.1 Outline of programs

There are a total of 8 programs, each of which consists of 100 steps. Each program

operates independently. Two programs or more cannot be used simultaneously.

Programs (8 each)

Program1 Program?2 Program3
STEP1 STEP1 STEP1
STEP2 STEP?2 STEP?2
STEP3 STEP3 STEP3
STEP4 STEP4 STEP4

™ ™ °
™ ™ °®
™) ™ ™
™ ™ °
) ® °
) ® °
[ ] [ J [ J
[ ] [ ] [ ]

STEP99 STEP99 STEP99

STEP100 STEP100 STEP100

Program8

STEP1

STEP2

STEP3

STEP4

STEP99

STEP100

The user can edit 8 programs and save related data in the flash ROM embedded in the

servo drive. The user can easily retrieve data using communications or contacts.

A program once saved remains in storage continuously. If the program is not saved, it will

be deleted when the power is turned off. The program, once entered, must be saved to

avoid this.

Programs can be saved only by communications.

N
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Data
(10 each)

entered.

4.1.2 Outline of steps

Steps are the places where detailed data required for actual program operation are

Steps(100 each)

/\

100 (1-100) steps are available, and the step data can be set only by communications,
not by contacts.

Each step has 10 data input columns, and different data can be entered into each step.

STEP1

STEP2

STEP3

Coordinate Mode

Coordinate Mode

Coordinate Mode

Operating Mode

Operating Mode

Operating Mode

Operation Data

Operation Data

Operation Data

Operating Speed

Operating Speed

Operating Speed

Acceleration Time

Acceleration Time

Acceleration Time

Deceleration Time

Deceleration Time

Deceleration Time

End Mode End Mode End Mode
End Range End Range End Range
End Time End Time End Time
Output Port Output Port Output Port

T

T |

STEP100

Coordinate Mode

Operating Mode

Operation Data

Operating Speed

Acceleration Time

Deceleration Time

End Mode

End Range

End Time

Output Port

|

@

Steps operate from step 1to step 100 in sequence, and it is not possible to disregard

middle steps and skip to the next steps.

If all steps up to step 100 are not used, the required number of steps can be used by

activating end mode (0).

4-4
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4.2 System Configuration
4.2.1 Connection Diagram (Program Operation Type (VP-5))

Regeneration
resistance
Power MCCBI1 MC1
supply AC
oo L1 B B2 '
200~230V o~o L2
50/60 Hz o (3
L1C  Servo drive
(Note) L2C APD-VP
CN3
+24V IN [ 50
—_— 35 JROY/AMT [
o o SVON] 49 K: 36 Jrov/AM- [
o o AUTO_RUN| 13
37 ISTEP_ENDH———p
Q_o EMG 18 g —
- I} »
5 o ALMRST [ 17 STEP_END
o o STEP_RUN | 44 - 3l — >
o o Hoo | 45 34 [oRG >
o o PRG_O [ 46 I‘T_ 39 [PrOG_END}F———
o o PRG_1 | 47 40 JrRUN >
o o PRG 2 | 48 41 JoutTo |——»
Q_o ccwuM | 20 42 Joutr —
Qo cwum [ 19 43 Jour2 f—mu—op
o o stop |14 o4 [GND24 |¢—
o o ORG/HOME | 15 —e{ 25 [GND24  |¢——
o o DOGIN § 16 MONITOR Output
o o P-JoG | 11 5V ~ 45V
o o N-JoG | 12 [ 4 JmoniTs /\‘
o o SENSOR [ 21
oo 10 5 [MONIT2 -~~~ 2 T
o/o SPD1 | 22 |—1m
o o SPD2

Note 1

—
—

ENCODER Qutput

BO

/BO

- 00

L ERIEE]

20—
/Z0O

Upper
controller

| s

: Control power supply terminals (L1C and L2c) are provided in models with

capacity equal to or greater than APD-VP05.
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4.2.2 Control Signal
1) Input contact signal

NurFr)wlgers Name Description
50 +24V IN Input external DC24[V].
49 SVON Servo on
13 AUTO_RUN Start program operation .
18 EMG Emergency stop
17 ALMRST Alarm reset
20 CCWLIM Forward (Counterclockwise) rotation is prohibited.
19 CWLIM Backward (Clockwise) rotation is prohibited.
14 STOP Stop operation.
15 ORGIN/HOME itwelltrlta?rsl%/gl\rlur(]):g?nhra:]eDrllj:ng operation: Home run)
16 DOGIN Origin sensor
11 P-JOG Forward jog
12 N-JOG Reverse jog
44 STEP_RUN Start step operation.
45 HOLD Temporarily stop step operation.
46 PRG_0 Program selection 0 (Set [PE-615])
47 PRG_T Program selection 1 (Set [PE-615])
48 PRG_2 Program selection 2 (Set [PE-615])
21 SENSOR Sensor Input.
10
09 PO Program operation speed ratio 1
(Set [PE-612]-[PE-614])
23 — Program operation speed ratio 2
(Set [PE-612]-[PE-614])

/N
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2) Output contact signal

Pin L.
NUMbers Name Description

The preparation for Servo operation is complete and the

35 RDY/ALM-+ signal gf Alarm status is output
¢ ON : Normal state
/36 RDY/ALM - . L
(The preparation for operation is complete )
e OFF : ALARM state

Turn it On when servo is operated with outputting brake
33 BRK . .

operating signal
34 ORG Output signals indicating the origin run completion.
37 STEP_ END+ . N .
/38 STEP_ END- Output signals indicating completion of each step..
39 PROG_END Output. signals indicating completion of all

operation program
40 RUN Output signals indicating operation of each step.
41 ouTo Output signals of output port.
4?2 OUT1 Output signals of output port.
43 ouT?2 Output signals of output port.

3) Monitor output signal and output power supply

Pin Number Name Description
4 MONIT1 Analog monitor output 1 (=5[V] = +5[V])
5 MONIT2 Analog monitor output 2 (=5[V] — +5[V])
1 GND Ground for analog output signal
26 +15[V] +15[V] power output terminal

4) Encoder output signal

Pin Number Name Description
31 AO . )
Outputs encoder signal received from the motor after
32 /AO o . L )
dividing it according to the frequency dividing ratio
29 BO set in menu [PE-418] (5V Line driver system)
30 /BO y '
2 Z0 Outputs encoder Z signal received from the motor
3 /Z0 (5[V] Line driver system).

N\,
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4.3 Details of Operation Command

4.3.1 Returning to Home Position
If input contact “ORG/HOME” is turned on while motor is stopped, the motor returns to

the home position.

Home return speed [PE-707] and home acceleration/deceleration time [PE-708] can
be set.

¥ |f input contact “ORG/HOME” is turned on in SVON mode, the system executes origin
run only once, and moves to home position.

¥ |If input contact “ORG/HOME” is turned on when motor is running, this function is
disregarded.

4.3.2 HOLD and STOP
The system stops if input contact “HOLD” is turned on. If the system is restarted, it
begins operation starting from step 1.

Example:
Current step Input Contact Restart Step
HOLD STEP 77
STEP 77 STOP STEP 1

* This function applies to deceleration time of the step in progress.

4.3.3 Step Operation

If it is desired to divide operation into steps, turn on input contact “STEP_RUN".
Each time this contact is turned on, the system operates by one step.

4.3.4 Torque Control

When position operation is in progress, motor’s maximum torque can be controlled. This

function is used to apply constant torque or to restrict torque for safety purposes.

4.3.5 Output Port Function by Step

Output port can be set for each step.

Output port is composed of 3 contacts, and a total of up to 8 ports (0-7) can be set.
(Refer to 5.5 for the details)
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4.3.6 Program Selection and Editing
Note: After changing program operating mode, make sure to carry out origin run prior

to starting operation.

(1 Setting program
System can be operated in 100 steps (1-100) by selecting 8 programs.

Contact
Program . Number of
Communication

Number PRG_O PRG_1 PRG_2 Steps
1 X X X Program 1 100STEP(1~100)
2 O X X Program 2 100STEP(1~100)
3 X O X Program 3 100STEP(1~100)
4 (@] O X Program 4 100STEP(1~100)
5 X X 0 Program 5 100STEP(1~100)
6 @] X @) Program 6 100STEP(1~100)
7 X O O Program 7 100STEP(1~100)
8 @) @) @) Program 8 100STEP(1~100)

* [PE-615] Programs can be selected using communication or contact depending on
the program selection mode.

0 : Communication 1: Contact

@ In case of contact mode (1)
Program numbers are determined in accordance with the selected input contacts in
the contact mode.

® In case of communication mode (0), program edit is allowed
Select the program with PC Communication and press “program edit”, the related

program is uploaded to PC. If you press “open”, edit is also possible.

[Note]
1. If Program Save is not executed after changing programs, all new data will be
deleted. (Existing data are not affected.)
Programs can be saved or corrected only by communications.
An alarm (AL-13) occurs if the program which has never been saved is selected.

(Alarm will not occur if the program is selected after first being saved.)

N\,

mecaPiONYS 4-9



I, Operating Software

4.3.7 Setting Initial Program
Starting program at the time of power connection can be set .
This function can be set in [PE-616].

4.3.8 Speed Override

The speed of all programs can be set in percentage.

Contact Parameter
SPD1 SPD2
X X 100 [%]
0 X 25 [%] (Set [PE-612])
X o} 50 [%] (Set [PE-613])
0 O 75 [%] (Set [PE-614])

4.3.9 Origin Run

Origin Mode Major Functions
Set current coordinates as origin.
Set origin by sensor (Dog).

Set origin by limit.

Set origin by sensor and limit.

4 Set origin by damper torque.

* |f input contact “ORG/HOME” is turned on in SVON mode, the system executes

WIN|—= O

origin run only once, and moves to home position.

@® Origin run Mode[PE-810]
— Mode 0 : Set current position as origin.
- Mode 1 : Sensor (Dog) type
If the sensor turns on after starting origin run, the system turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

DOGIN START
5 ORGSPDO :

ORGSPD!1

Z Pulse H—’ ORG
Position Offset
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- Mode 2 : Limit type
If the limit sensor turns off after starting origin run, the system turns in
the opposite direction to stop at the Z pulse position, and sets the

origin.

CWLIM, CCWLIM START
? ORGSPDO '

ORGSPD1

Z Pulse ~—— ORG
Position Offset

— Mode 3 : Limit and sensor (Dog) type
If the system meets the limit after starting origin run, it turns in the
opposite direction; and it if meets Z pulse while turning in the
opposite direction, it stops at the Z pulse position and sets the origin.
CWLIM, CCWLIM

START?2 START1
DOGIN
ORGSPDO
e SPD1
{ ORG
Z Pulse~" Offset
Position

- Mode 4 : Damper type
If the system meets damper after starting origin run, and if the load
torgue increases more than the damper torque, it turns in the

opposite direction to stop at the Z pulse position, and sets the origin.

Damper ORGIN
: ORGSPDO :

Z Pulse ORG
Position : Offset

N\,
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@ Origin run direction [PE-811]

Set the operation direction after starting origin run.

@ Origin sensor stop [PE-812]
If an origin sensor is used, the system does not move to the Z pulse position
after starting origin run. The moment the sensor is turned On/Off, it stops and

sets the origin.

@ Origin offset [PE-813]
In case of stopping after the origin run, the system moves from the Z pulse
position to the extent of the offset value before stopping, and sets this

coordinate as the origin.

® Origin position [PE-814]
Set the initial value of the stop coordinates when setting the origin.
This means that when the system stops, the coordinate will not be “0” but will be

the set position value.

® Automatic origin run [PE-815]
The origin run is automatically executed when the servo turns on first time after

power is connected to the servo.

@ Changing origin run speed
Set the first operating speed [PE-816] after starting origin run and the operating
speed [PE-817] after origin sensor or limit sensor operation, in the unit of

“r/min”.

4.3.10 Jog Run

Operation by Major Functions

Contact - Jog run using contact switch.

- Jog run by loader manipulation.

Loader . .
— Current coordinates can be set in menu.

1 Set two jog run speeds (low and high) in the unit of “r/min”.

Setting ltem Menu
Low speed jog run PE-801
High speed jog run PE-802

(@ Setting jog run acceleration/deceleration time [PE-803].

Set acceleration/deceleration time used in jog run.
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4.3.11 Setting Operation Data

Setting Mode

Major Functions

Menu setting

Edit and set menu using loader.

Communication setting

Set data based on communication (CN3).

I/O setting

Set data using BCD code of I/O contacts (PLC, Digital

switch)

4.3.12 Operation Data Output

Output Mode

Output Details

Communication output

Output operation data based on communication (CN3).

Analog

* Data are output in +5V according to the set scale
units, and the following operation data are output
according to the output mode.

(Refer to [PE-409] - [PE-417])

Output Mode

Output Item

0

Command speed

Current speed

Command torque

Current torque

Command position

O~ —

Current position
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4 .4 Setting Operation Data

4.4.1 Step Data

Program steps are defined by a total of 10 data.

Step (1-100)

Coordinate mode

0: Absolute coordinate, 1: Relative coordinate,
2: Infinite coordinate

Operating Mode

0: Position coordinate, 1: Position increment, 2:
Time operation, 3: Infinite operation

Operation data

Position and time [ms]

Operating speed

Speed [r/min]

Acceleration time Time [ms]
Deceleration time Time [ms]
0:PRGend, 1:STOP, 2 : DWELL, 3:
End mode . .
Continuous, 4 : Sensor
End range INPOS range
End time Dwell time [ms]

Output port

0-7 (Output contact: OUTO, OUT1, OUT2)

¥ Steps can be set only by communications.

4.4.2 Coordinate Mode

[Setting range : 0-2]
(1 Absolute coordinate [0] : A base point (origin) is established, and position

operation is carried out based on the absolute position coordinate with respect to

the base point.

(@ Relative coordinate [1] : Current position is used as base point “0” without a

separate base point (origin), and position operation is carried out to the extent of

the established coordinate.

@ Infinite coordinate [2] : A base point (origin) is established, and the coordinate of

the prescribed range is repeated while the absolute position coordinate with

respect to the base point is used.

Example : Rotary coordinates: 0-360° are repeated.

4-14 MECAPIO/-N\)




Chapter 4: Program Operation Type

4.4.3 Operating Mode
[Setting range : 0-3]
@ Position coordinates [0] : System operates with the position coordinate values
with respect to the base point.
(@ Position increment [1] : System operates with the value determined by adding the
set position to the current position.
3 Time operation [2] : System operates for the designated duration irrespective of
the position coordinate.

@ Infinite operation [3] : System operates infinitely at set speed.

4.4.4 Operation Data

[Set range : =999999 - +999999]

Set position data if the system is in position operation mode, and time data (msec) if
the system is in time operation mode.

Note: Position must be set to -999999 - +999999, and the time to 0 — +999999.

4.4.5 Operating Speed
[Set range : —maximum speed — +maximum speed]
Set operating speed in the unit of “r/min” (-99999 - +99999).
Note 1 : The direction of rotation changes according to codes in the case of time
operation.
Note 2 : The direction of rotation is determined by the position coordinate, and an

absolute value (0—99999) is used for speed in the case of position operation.

4.4.6 Acceleration Time
[Set range : 0—999999]

Set the time taken to accelerate up to the rated speed in the unit of “msec”.

The actual acceleration time is determined by the operating speed.

Example : If rated speed is 3000 [r/min], operating speed 1000 [r/min] and
acceleration time 300 [ms], actual acceleration time will be 100 [ms]
((300/3000)x1000).
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4.4.7 Deceleration Time
[Set range : 0—-999999]
Set the time taken to decelerate down to the rated speed in the unit of “msec”.

The actual deceleration time is determined by the operating speed.

Example : If rated speed is 3000 [r/min], operating speed 1000 [r/min] and
deceleration time 300 [ms], actual deceleration time will be 100[ms]
((300/3000)x1000).

4.4.8 End Mode

[Setting range : 0 — 4]

® Program End [0] : Indicates the final end step. System operates program from
step 0 in sequence, stops operation at the step carrying end mode “0”, and
displays program end. If the system is started again later, operation begins from
step 1.

(@ Step operation stop [1] : Operation stops after the current step operation is
completed. If Cycle—Start is selected thereafter, operation begins from the next

step.

@ DWELL [2] : Operation stops after the current step operation is completed. When
the set time elapses, the next step is operated.

@ Continuous operation [3] : When the current step operation is completed, the

system does not stop but continues to the next step operation.

B Sensor [4] : When the sensor signal is registered, the current step is stopped, and
the next step is operated.

Note : If the end mode is Sensor [4] in step operation and input contact “STEP_RUN” is
used, a position error occurs during the period from the time the senor signal is
received to the time input contact “STEP_RUN” is turned on. Do not use STEP-RUN

in sensor operation featuring precise position error in the relative coordinate.
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4.4.9 End Range

[Set range : 1-999999]

Set step operation completion recognition range.

Step completion or program completion is output at a position (time) determined by

subtracting the end range from the position data.

Note : Set position range in position operation mode, and time range (msec) in time
operation mode.

4.4.10 End Time
[Set range : 0-999999]

Set dwell time in the unit of “msec” when the end mode is Dwell [2].

4.4.11 Output Port
[Set range 1 0-7]

When step operation is completed, signal output can be sent to external units.

Output Port ouTo OUT1 ouT?2 Remarks
0 X X X
1 O X X
2 X @) X
3 O @) X
4 X X O
5 O X O
6 X @) O
7 O @) O
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4.5 Program Operation Examples

Speed

4.5.1 Example of Absolute Coordinate Position Operation

End Range Dwell Time
Time
Step1 % Stepr Step3 AL Step4 Al Step5 Stepb ! Step7
AUTO_RUN —| —|
RUN .
_>
STEP_END —| —| —|
Set [PE-608]
PROG_END ;
ouTo —| —| —|
OouT1
ouT2
Coordin | Operati . | Operati | Acceler | Deceler End Outp
SIER ate ng (?npgfttell ng ation ation Ilegc?e Rang TE|pn?a ut
Mode Mode Speed Time Time e Port
STEP1 0 0 20 2000 1000 0 3 1 0 0
STEP2 0 0 30 700 1500 1500 2 1 0 1
STEP3 0 0 40 1000 1000 1000 2 1 0 1
STEP4 0 0 25 1500 1000 1000 2 1 0 1
STEPS 0 0 40 2000 1000 1000 1 10 0 2
STEP6 0 0 55 3000 500 500 2 1 1000 1
STEP7 0 0 70 2000 700 700 0 1 0 1
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4.5.2 Example of Absolute Coordinate Incremental Operation

Time

Speed Dwell Time  Dwell Time Dwell Time Dwell Time
Coordinate
Incremen Increment Incremen operation
Step Step2x Step3 Step4 Stepb Stepb Step7
AUTO_RUN ——|
SENSOR
RUN [ - | - |
—» ] ] ]
STEP_END _'t_|
SET[PE-608] —
PROG_END
[ ] ] [
ouTo _|
— L
OouT1 _| — L
B
ouT2
Coordin | Operati . | Operati | Acceler | Deceler End Outp
SIER ate ng (?npg?tg ng ation ation Ilegccije Rang TE|21C39 ut
Mode Mode Speed Time Time e Port
STEP1 0 0 20 1500 500 500 3 1 0 1
STEP2 0 3 0 1000 1000 1000 4 1 0 2
STEP3 0 0 500 2000 2000 2000 2 1 2000 3
STEP4 0 1 20 1500 700 700 2 1 1000 4
STEP5 0 1 30 2000 500 500 2 1 1000 5
STEP6 0 1 20 1500 700 700 2 1 1000 6
STEP7 0 0 610 2000 1000 1000 0 1 0 7

N\,
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4.5.3 Example of Relative Coordinate Position Operation

Speed
Dwell Time Dwell Time
Time
Step1 Step?2 Step3 Step4 Stepb Stepb Step7
X X X x XK K
AUTO_RUN
RUN _—|
STEPEND SET[FF_‘608] ‘
PROG_END _| _| _|
ouTo
OUTT |
ouT2
Coordin | Operati . | Operati | Acceler | Deceler End Outp
SIER ate ng (?npg?tg ng ation ation Ilegccije Rang TE|pnde ut
Mode Mode Speed Time Time e Port
STEP1 1 0 30 1500 1000 1000 3 1 0 0
STEP2 1 0 20 1000 0 1500 2 1 1000 1
STEP3 1 0 30 1500 1000 1000 3 1 0 0
STEP4 1 0 20 1000 0 1000 2 1 1000 2
STEPS 1 0 30 2000 1500 1500 2 1 0 0
STEP6 1 0 -40 3000 1000 1000 2 1 0 0
STEP7 1 0 30 2000 1500 1500 0 1 0 0

N\
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4.5.4 Example of Relative Coordinate Incremental Operation

Speed

Time
Step1 Step?2 Step3 Step4
AUTO_RUN _W _w _1 _1
RUN
PROG_RUN
Coordin | Operati . | Operati | Acceler | Deceler End Outp
SIER ate ng (?npgfttell ng ation ation Ilegccije Rang TE|2% ut
Mode Mode Speed Time Time e Port
STEP1 1 1 50 500 50 50 0 1 0 0
The system operates by increasing the position to the extent of the set position coordinate
(STEP1) each time input contact “AUTO-RUN” is turned on. If “1” is entered for the end mode
and the end time is given in the above example, the system operates as follows:
Operation can be repeated as many times as the number of steps (1-100).
Speed
Dwell Time Dwell Time Dwell Time
Time
X X X
AUTO_RUN _1
RUN
STEP_END
PROG_END

N
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4.5.5. Example of Sensor-Input Position Operation

Speed

Time
Step1 Step?2
53
AUTO_RUN —I
SENSOR —|
RUN L
_>
STEP_END
Set[PE-608]
PROG_END
Coordin | Operati O Operati Acgeler Degeler End End End Outp
STEP ate ng on Data ng ation ation Mode Rang Time ut
Mode Mode Speed Time Time e Port
STEP1 1 3 0 1000 50 50 4 1 0 0
STEP2 1 0 100 500 50 50 0 1 0 0

@ Infinite operation begins if input contact “AUTO_RUN” is turned on. If the sensor is

activated when the system is operated at sensor position operation speed (STEP 1

speed), the set position operation (STEP 2) begins. When all steps are completed, the

system stops and displays output signal “PROG_END”.
@ If input contact “AUTO_RUN?” is turned on again, operation begins from STEP 1.

Note : If step operation is executed by using input contact “STEP_RUN” during sensor—

input position operation mode, a position error occurs from the time the sensor emits

signals at the relative coordinate to the time the input contact “STEP_RUN” is turned

on.
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4.5.6 Example of Time Operation

Speed
Dwell Time
Time
Step1 X Step?2 Step3d >(Step4 % Stepb \ Stepb Step7
AUTO_RUN —| —|
SENSOR
RUN —
_» |<_
STEP_END _| _|
SET[PE-608]
PROG_END
QuT0
OUT1
ouT?2
Coordin | Operati . | Operati | Acceler | Deceler End Outp
SHER ate ng (())npgraatt; ng ation ation l\}lzgc(jje Rang 'I'E|rr;1(39 ut
Mode Mode Speed Time Time e Port
STEP1 1 2 1000 1000 500 500 2 1 0 0
STEP?2 1 2 2000 -1000 500 500 1 1 0 1
STEP3 0 2 1000 1500 500 500 3 1 0 0
STEP4 0 2 3000 1000 1500 1500 2 1 0 0
STEP5S 0 2 10000 2000 1000 1000 4 1 0 0
STEP6 0 2 4000 1000 500 500 2 1 1000 2
STEP7 0 2 3000 -3000 1000 1000 0 1 0 0
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4.6 Menu
4.6.1 Operating Mode Menu
MENU UNIT INI Descriotion
NO CODE NAME MIN MAX s
0 Pd—001 | Current State - - Dlsplay§ current operaﬂon mode.
- - Normal: nor, Alarm: alarm number
1 Pd-002 | Current Speed r/min 0 Displays current operating speed
P ~99999 | 99999 play berating speed.
2 Pd-003 | Command Speed r/min 0 Displays current command speed
P 99999 | 99999 piay peed.
. - 0 . . .
3 Pd-004 | Current Position ~99999 99999 Displays current position coordinates
. - 0.0 Displays operation command position
4 | Pd=005 | Command position |"Zg550071 99999 | coordinates.
- 0.0 Displays the difference between target
5 Pd—-006 | Remaining Position 99999 99999 posnpn coordinates and current position
coordinates.
6 Pd-007 | Program Selection 6 23 Displays the number of operating program
Operation - 1 ,
7 Pd-008 step No. 1 100 Displays the current step No.
0 )
8 Pd-009 | Current Step data 0 99999 Dedicated to maker.
- [%] 0 . - .
9 Pd-010 | Torque Limit 0 999 Displays torque-limit setting.
[%] 0.0 | Displays current load rate versus rated
10 Pd-011 | Current Load 799999 | 9999.9 | load.
) [%] 0.0 Displays maximum instantaneous load
I Pd-012 | Maximum Load -9999.9 | 9999.9 | rate versus rated load.
. Volt 0.0 . ,
12 Pd-013 | DC Link Voltage 2999 9 999.9 Displays condenser’s DC voltage value.
B - - Displays current I/O CN1’s input state.
138 Pd=014 | 1/O Set 0 99999 | (See 5-38 page for more information)
- - Display set conditions of contacts A and
14 Pd-015 | Input A/B Set B among input contacts.
0 99999 | (Contact A = OFF, Contact B = ON)
B - - Displays current operating condition of
15 Pd-016 | I/O State 0 99999 | 1/0.
16 | Pd-017 |Input Logic Set - B
17 Pd-018 | Input Logic Save : : Menus dedicated to communication.
18 Pd-019 | Alarm bit Data 0 99999
19 Pd-020 | Software Version 0 999999 Displays software version number.

¥ Communication code is used to designate the related menu at TOUCH or PC Communication
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4.6.2 Alarm Display Menu

MENU UNIT INI 5 -
escription
NO | copE | NAME MIN MAX i
Alarm History 01~20 - - ) )
50 PA=T0] Alarm History 01 Displays status of alarms occurred in
~ ~ ~ - - the past.
39 PA-120 | Alarm History 20

# Alarm codes and Descriptions

CODE Name Description or causes ltems to be checked
Nor Normal Normal state -
L1.01 L1.01 The malfu.nch.on of RS232 S Replacing Drive
communication, control circuit
AL-01 | Emergency Stop | EMG input contacts open. SS;J;' signal wiring, external 24V power
AL-02 | Power Fail Main power supply turned off Power supply, wiring
AL-03 | Line Falil Motor and encoder wiring error Setting, wiring
AL-04 | Motor Output Motor drive circuit output error Wiring or IPM module burned
AL-05 | Encoder Pulse Encoder pulse number set error Setting
AL-06 | Following Error Position pulse following error Pos.mon C'Qmme}nq pulse EXCessIve, [.PE_514]
setting, wiring, limit contact, gain setting
AL-07 | Limit Direction Operation in limit direction Direction of running, limit contacts
AL-08 | Over Current Over current Wr.mg, m'otor, gnooder setting,
gain setting, drive replacement
AL-09 | Over Load Over load Load state, wiring, motor, encoder setting
AL-10 | Over Voltage Over voltage Input vgltage, brakmg remstanpe wiring,
excessive regeneration operation.
AL-11 | Over Speed Over speed Encoder setting, encoder wiring, gain setting
AL-12 | Origin Error Origin run error Dog sensor signal, limit signal wiring
AL-13 | Not Used Not Used -
AL-14 | ABS Data Error /:rki(sjslute encoder data transmission Initial reset
AL-15 | ABS Battery Error | Absolute encoder battery error Initial reset, battery discharge
AL-16 | ABS Multi Error | AbSolute encoder multizrunning data |\ o o oot
transmission error
AL-17 | ABS Read Fail Absolute encoder reading error Encoder
AL-18 | Not Used Not used -
AL-19 | Not Used Not used -
AL-20 | Flash Erase Fail Flash ROM data delete error Replace drive
AL-21 | Flash Write Falil Flash ROM data writing error Replace drive
AL-22 | Data Init Error Data initialization error Replace drive
AL-23 | EPWR Hardware error [PE-203] setting
Occurs when attempting to correct
Errl Error menu which cannot be corrected in Correct menu after turning off servo.
Servo—on condition.
Err2 Error2 Ocpurs When attempting to. enter data Enter data within the range of setting.
which deviate from the setting range.
Occurs when attempting to correct
Err3 Error3 menu after locking menu using [PC— | Correct menu after unlocking [PC-909].

909] (Menu Data Lock).

/N
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4.6.3 System Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI o
Description
NO CODE NAME MIN MAX
B - - Set motor ID. When setting motor ID, ID is
40 | *PE-201 | Motor ID 0 99 automatically set from [PE-210] to [PE-217].
bps 0 Set baud rate of CN3’s RS232.
B (Reconnection of power supply required.)
41 | *PE-202 | Baud Rate 0 3 | 0=9600[bps], 1=19200[bps],
2=38400[bps], 3=57600[bps]
- 0 Set type of relevant encoder.
42 | *PE-203 | Encoder Type (0: PHASE A Lead, 1: PHASE B Lead,
0 9 6: absolute value encoder)
43 *PE-204 | Encoder Pulse ; 99&99 Set number of pulses of relevant encoder.
. [%] 300 e .
44 PE-205 | CCW TRQ Limit 0 300 Set torque limit value for CCW running.
. [%] 300 o )
45 PE-206 | CW TRQ Limit 0 300 Set torque limit value for CW running.
- 0
46 *PE-207 | System ID 0 99 Set drive ID for communication.
- 0
47 *PE-208 | System Group ID 0 99 Set drive group ID for communication.
— 5 ; -
48 | PE-209 | Start Menu No. Set Operathg Modg Menu to be displayed
1 20 after operation begins.
, gf-cm-s® 1D o
49 *PE-210 | Inertia 001 999 99 Set motor inertia moment.
50 *PE-211 | Trg C kgf-cm/A D Set motor torque constant
q ton 0.01 | 999.99 a '
51 *PE-212 | Ph L mH L Set motor phase inductance
ase Ls 0.001 | 99.999 P ‘
ohm D .
52 *PE-213 | Phase Rs 0.001 99 999 Set motor phase resistance.
53 *PE-214 | Rated | A D Set motor rated current
ated is 0.01 999.99 '
54 *PE-215 | Max Speed r/min O Set motor maximum speed
b 0.0 9999.9 peed.
r/min ID
55 *PE-216 | Rated Speed 00 9999 9 Set motor rated speed.
- 8
56 *PE-217 | Pole Number 5 98 Set number of motor poles.
57 | PE-218 | Not Used - -
58 | PE-219 | Not Used - -
59 | PE-220 | Not Used - -

¥ Communication code is used to designate the related menu at TOUCH or PC Communication
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# Motor Models and ID(1)

Model ID | Watt Remark Model 1D Watt Remark
SAR3A 1 30 SEQ9A | 61 900
SARBA 50 SE15A | 62 | 1500
SA01A 100 SE22A | 63 | 2200
SE30A | 64 | 3000
SBOTA | 11 100 SE06D | 65 600
SBO2A | 12 | 200 SE11D | 66 | 1100
SBO4A | 13 | 400 SE16D | 67 | 1600
SBO3A | 14 | 250 Special type SE22D | 68 | 2200
HBO2A | 15 200 Hollow shaft type SEO3M 69 300
HBO4A | 16 400 Hollow shaft type SEOEM 70 600
SEO09M | 71 900
SCO4A | 21 400 SE12M | 72 | 1200
SCOBA | 22 | 600 SE05G | 73 450
SCO8A | 23 | 800 SE09G | 74 850
SC10A | 24 | 1000 SE13G | 75 | 1300
SCO03D | 25 | 300 SE17G | 76 | 1700
SC05D | 26 | 450 HEO9A | 77 900 | Hollow shaft type
SC06D | 27 | 550 HE15A | 78 | 1500 | Hollow shaft type
SCO7D | 28 | 650 SE1TIM | 79 | 1050 Special type
SCOIM | 29 SEOQ7D 80 650 Special type
SCo02M | 30 SF30A | 81 3000
SCO3M | 31 SF50A | 82 | 5000
SC04M | 32 SF22D | 85 | 3200
HCO6H | 33 | 600 |Exclusively for S/T SF35D | 86 | 3500
SCO5A | 34 | 450 |Exclusively for S/S SF55D 87 | 5500
SCO5H | 35 500 |Exclusively for S/S SF75D 88 7500
SCO8A | 36 | 750 |Exclusively for S/S SF12M | 89 | 1200
SF20M | 90 | 2000
HBO1A | 37 100 Hollow shaft type SF30M | 91 3000
HC10A | 38 | 1000 | Hollow shaft type SF44M | 92 | 4400
HE30A | 39 | 3000 | Hollow shaft type SF20G | 93 | 1800
HBo3H | 40 | 250 |7 Semgﬂﬁ;’”d””or SF30G | 94 | 2900
SF44G | 95 | 4400
SFE0G | 96 | 6000
HCO5H 99 500 | For customers only

/N
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# Motor Models and ID(2)

4-28 MECAPI

ON

Model ID Watt Remark Model D) Watt Remark
se3s0 | 101 | 3500 Exclusively for
DS

SE30D | 102 | 3000 | Special type
SG22D | 111 | 2200

SG35D | 112 | 3500

SG55D | 113 | 5500

SG75D | 114 | 7500

SG110D| 115 | 11000

SGi12M | 121 | 1200

SG20M | 122 | 2000

SG30M | 123 | 3000

SG44M | 124 | 4400

SG60OM | 125 | 6000

SG20G | 131 | 1800

SG30G | 132 | 2900

SG44G | 133 | 4400

SG60G | 134 | 6000

SG85G | 135 | 8500

N
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4.6.4 Control Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU

UNIT

INI

NO | CODE NAME MIN MAX Description
60 | PE-301 | Inertia Rati times 2.0 1 Set inertia ratio of load
nertia Ratio 1 0 500.0 )
. . 1/s 50 . . .
61 PE-302 | Position P Gaint 0 500 Set position control proportional gain 1.
. ) 1/s 50 . ) .
62 PE-303 | Position P Gain2 0 500 Set position control proportional gain 2.
[%] 0 . .
63 PE-304 | P Feedforward 0 100 Set position feed forward control ratio.
msec 0 Set time constant of position feed
64 | PES305 | PREFLTTC 0 10000 | forward control filter.
msec 0 Set time constant of position command
65 PE-306 | P CMD FLT TC 0 10000 filter.
rad/s By type of | Set speed proportional gain 1.
66 PE-307 | Speed P Gain equipment | (APD-VPR5-04: 500, VP05-10: 300,
0 5000 VP15-50: 200)
By type of
) rad/s ; ) :
67 PE-308 | Speed P Gain2 eguipment | Set speed proportional gain 2.
0 5000
msec 50 . . .
68 PE-309 | Speed | TCH 1 10000 Set speed integration time constant 1.
msec 50 . . .
69 PE-310 | Speed | TC2 1 10000 Set speed integration time constant 2.
msec 0.0 .
70 PE-311 | Speed IN FLT 00 00.0 Set speed command filter.
msec 0.5
- f k filter.
71 *PE-312 | Speed FB FLT 0.0 100.0 Set speed feedback filter
. r/min 0.0 .
72 PE-313 | Zero Speed Gain Set peed range of zero speed gain.
0.0 100.0
73 | PE-314 | Not Used - -
- 0 Set de-resonance operation.
74 PE-315 | DE-RESONANCE 0 1 0 : Not activated, 1: Activated
Hz 300 .
75 PE-316 | Notch Frequency 0 1000 Set de-resonance operating frequency.
76 PE-317 | Notch Bandwidth 6 1100000 Set de-resonance band width.
- 1.1 Set the feature of overload time
77 PE-318 | Over load offset 1 0 30 (Do not change this Master setting
' ' menu)
78 | PE-319 | Not Used - -
79 | PE-320 | Not Used - -

% Communication code is used to designate the related menu at TOUCH or PC Communication
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4.6.5 1/O Variable Setting Menu

Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI Descriotion
NO | CODE NAME MIN MAX P
80 | *PE-401 | Not Used . :
81 | PE-402 | Not Used . :
82 | PE-403 | Not Used - -
83 | PE-404 | Not Used - -
84 | PE-405 | Not Used - -
85 | PE-406 | Not Used - -
86 | PE-407 | Not Used - -
87 | PE-408 | Not Used - -
88 PE-409 | Monitor Type1 6 110 Set type of monitor output 1.
89 PE-410 | Monitor Mode1 6 ? Set mode of monitor output 1.
. - 1.0 .
90 PE-411 | Monitor Scalet 0 9999.0 Set scale of monitor output 1.
91 PE-412 | Monitor Offset my 0.00 Set offset of monitor output 1
onitor itse 2100.00 | 100.00 putt-
- 1
92 PE-413 | Monitor Type2 0 10 Set type of monitor output 2.
93 | PE-414 | Monitor Mode2 5 ? Set mode of monitor output 2.
. - 1.0 .
94 PE-415 | Monitor Scale? 0 9999.0 Set scale of monitor output 2.
95 PE-416 | Monitor Offset?2 my 0.00 Set offset of monitor output 2
onitor Ltise 2100.00 | 100.00 P
. - 500 Set coordinate value of analog output
96 PE-417 | Monitor OutPos 99999 99999 position at 5V.
97 | pe—418 | Pulse Out Rate - 1 Set frquency dividing ratio of encoder
1 16 output signal.
98 | PE-419 |Not Used - -
-PWM Off
.O ) msee 0 PWM OFF Delaying time is set in case of
99 PE-420 Delaying time 0 1000 Servo OFF
-PWM Off Delay

¥ Communication code is used to designate the related menu at TOUCH or PC Communication
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4.6.6 Common Operation Variable Setting Menu
Menus carrying “*” mark cannot be corrected when the servo is on.

MENU UNIT INI

D ipti
NO | CODE NAME MIN MAX eseription
100 | *PE-501 | Not Used - -
101 | *PE-502 | Not Used - -
102 | *PE-503 | Not Used - -
103 | PE-504 | Not Used - -
r/min 50.0 ) o
104 PE-505 | Brake SPD Set operating speed of built=in brake.
0.0 9999.9
i msec 10 . . I
105 PE-506 | Brake Time Set opening delay time of built=in brake.
0 10000
- By type of Set power failure mode
106 | *PE=507 | Powerfail Mode o TR 0 VP04 or less, 1 : VPOS or more
- 1
107 PE-508 | DB Control 0 1 Set dynamo braking mode.
- 0 This function automatically resets alarm when
108 PE-509 | ESTOP Reset contact ESTOP returns after activation.
0 1 (0 : Manual reset, 1 : Automatic reset)

109 | PE-510 [ Not Used

110 | PE-511 | Not Used

111 PE-512 | Not Used

112 | PE-513 | Not Used

113 | PE-514 | Not Used

114 | PE-515 | Not Used

115 | PE-516 | Not Used

116 | *PE-517 | Not Used

117 | PE-518 | Not Used

118 | PE-519 | Not Used

119 | PE-520 [ Not Used

% Communication code is used to designate the related menu at TOUCH or PC Communicati
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4.6.7 Private Operation Variable Setting Menu

MENU UNIT INI Descrintion
NO | CODE NAME MIN MAX P
- 0 Set operation mode
120 | *PE-601 | Operation mode 0 0 (Perform origin operation in case of
modification)
- 1
121 | *PE-602 | Move Motor
999999 | Set system based on machine movement versus
122 | *PE-603 | Move Mechanical | ! | motorrem.
«PE—
ove Mechanica i 999999
- 0 Set rotation direction of the motor.
123 | *PE-604 | Move Polarity (0 : Coordinate increases in case of CCW run;
0 1 1 : Coordinate increases in case of CW run)
. - 1 o .
124 PE-605 | InPOS Position 0 99999 Set the range of destination position
125 | PE-606 | Not Used - :
126 | PE-607 | Not Used - B
i msec 0 . o .
127 PE-608 | Out Time Set time of maintaining in—position output.
0 10000
- - 0 Set limit operation On or Off based on
128 PE-609 | Software Limit 0 1 position coordinates
- 0
- imi Set upper limits of position coordinates.
129 PE-610 | Upper Limit ~99999 99999 pp P
- imi - Set lower limits of position coordinates.
130 PE-611 | Lower Limit ~99999 99999 o
. % 25 . .
131 PE-612 | Speed Override1 1 99 Set overall operation speed ratio 1.
) % 50 . .
132 PE-613 | Speed Override?2 1 99 Set overall operation speed ratio 2.
. % 75 . .
133 PE-614 | Speed Override3 1 99 Set overall operation speed ratio 3.
- 1 Set program selection mode.
Program Select 0 : Communication (It is possible to edit
134 | PE-615 mode 0 1 program at PC)
1 : Contacts
- 1 Select the number of program in case of inputting
power supply.
0 : Selecting program with contacts
135 PE-616 | Program select 0 8 1~8 : Selecting program with parameter
Selecting program with parameter is applied to the
case that program selection mode[PE-615] is “1”
136 PE-617 - -
~ ~ Not Used - -
139 PE-620 - -

¥ Communication code is used to designate the related menu at TOUCH or PC Communication
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4.6.8 Jog and Origin Run Variable Setting Menu

MENU

UNIT

INI

D ipti
NO | CODE NAME MIN MAX eseription
140 | PE-801 | Jog Speedod I/min 100} 5ot iog run speed 0
09 sbee 00 | 9999.9 J0g fun speed B.
141 | PE-802 | Jog Speedi /min_| 5000 [ ii0q run speed 1
09 obee 00 | 9999.9 J0g fun speed 1.
msec 100 . . . .
142 PE-803 | Jog AccDec Time Set jog acceleration/deceleration time.
0 99999
143 | PE-804 |Not Used . -
144 | PE-805 | Not Used : -
145 | PE-806 | Not Used - -
r/min 1000
- Set home return speed.
146 PE-807 | Home Speed 0.0 9999 9 p
147 PE-808 Home AccDec r/min 100 Set acceleration/deceleration time of
Time 0 99999 | home return speed.
148 | PE-809 |Not Used - -
- 1
149 PE-810 | Origin Mode 0 4 Set origin run mode.
- 0 - L
150 PE-811 | Origin polarity 0 1 Set origin run direction.
_ 0 Set stop (1) or Z position operation 0
151 PE-812 | Origin Dog Stop when dog sensor turns off during origin
0 1 run.
o - 0.0 Set offset position at which to stop after
152 | PEZBI3 | Origin Offset -9999.9 | 99999 | origin run.
- . - 0.0 L . .
153 PE-814 | Origin Position 29999 9 99999 Set initial coordinates after origin run.
— 0 - —
154 PE-815 | Origin AutoRun Set automaﬂ.o origin run ON or OFF
0 1 when servo is on.
155 | PE-816 | Origin Speedo t/min_| 100.0 | <o igin run speed 0
flgin Spee 0.0 | 9999.9 S peed o
156 | PE-817 | Origin Speed] I/min 100} 5ot origin run speed 1
rgin Spee 00 | 9999.9 g peed 1.
- [%] 50.0 | Set torque during damper (Origin run
157 PE-818 | Origin Torque 10 300.0 mode 4) run.
158 | PE-819 | Not Used - -
159 | PE-820 | Not Used — —

% Communication code is used to designate the related menu at TOUCH or PC Communicati
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4.6.9 Operation Menu

MENU UNIT INI Descriotion
NO | CODE NAME MIN MAX P
160 | PC-901 | Alarm RESET 5 ; Reset alarm.
161 | PC-902 | Alarm HIS Clear 5 ; Clear alarm history.
: B Manipulate jog run.
162 | PC-903 | Jog Run (If UP.key is hit after jog run, the f:grrent
coordinates are stored in the position
-99999 99999 .
coordinate menu currently selected.)
- - It is impossible to manipulate loader in
163 | PC-904 | Origin Run origin operat!on(lf you want to dglete
0 1 origin operation, you have to re=input
power supply)
- i — Gain is automatically adjusted.
164 | PC-905 | Gain Tune Run 1 0 999 9 y adj
165 PC-906 | I/O Logic Set ; ; Set logic of input contacts.
166 PC-907 | Input Ext Set 6 ; Manipulate input contacts from outside.
167 | PC-908 | Menu Data Init ; ; Initialize menu data.
168 | PC-909 | Menu Data Lock ; ; Activate menu data lock.
- — — Set drive current feedback offset.
169 | PC-910 | Current Offset 299999 | 99.999
- 0 Test operation is performed for the
170 | PC-911 | Program Run ~99999 | 99999 | selected program
171 | PC-912 | Not Used - -
172 | PC-913 | Not Used - 3
173 | PC-914 | Not Used - 3
174 | PC-915 | Not Used - 3
175 | PC-916 | Not Used - -
176 | PC-917 | Not Used - -
177 | PC-918 | Not Used - -
178 | PC-919 | Not Used - 3
Maker’s Private - - , .
179 PC-920 Use 0 9999 Maker’s Private use

¥ Communication code is used to designate the related menu at TOUCH or PC Communicat

N\,
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4.7 Detailed Description of Menu
4.7.1 Loader Operation

1) Components

HEHHHH

/@/@ @ @Q\

Left Right Up Enter

2) Components

@ Menu movement

Right Right Right Right
—> —> —>

PA-001 | (| Pd=002 [ = ceeeeeeee | Pd-020
Left Left Left

Upl T
Right Right Right

PA-101 4_' PA-102 _’4_ ............ —><_ PA—120

Up Left Left Left
Right Right Right
—> —> —>

PE-201 | PE-202 [ e | PE-220
Left Left Left .

Up : :

i Right i Right Right .

—> —>

PE-801 | ¢ PE-802 l| ------------ | PE-820
Left Left Left

Up l
Right Right Right Right
—> —> —>

o0 :]PC_902 ............
Left Left Left

T 1

PC-920 —‘
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@ Menu editing

[(reeor )i (GHARAR)
|

Enter

* Changing position: Left/Right
* Changing numbers: Up Initial blinking position
- Move to the menu to be edited referring to paragraph .
- Press Enter Key to display menu data. “ +9999.9
The number on the far right starts blinking. The blinking number indicates editing
position.
- Press Left or Right to move the figure of numbers to be edited. The blinking numbers
move along accordingly.
- Press Up key to change numbers (the number increases). If the number is larger than
“9”, it will change to “0”.
— Upon completion of editing, press Enter. The related data are saved, and the screen

returns to menu number.

® Menu editing error
- The following will appear when menu editing error occurs.

Display Causes

notuSE | Menu which is not used or cannot be edited.

— Menu that cannot be edited when servo is on.

— Editing error of constant related to motor.

Err1 — Numbers not carrying motor ID have been entered.

— An attempt is made to edit detailed constant when the motor
ID is not 0.

Err2 An attempt is made to set data outside the setting range.

Menu editing is locked.

Err3 Menu editing lock should be released.

@ Special operation function

- If menu is used to set /O status, each key carries independent function. For more
details, refer to paragraph 5.7.7. “Operating commands.”

— Alarm manipulation menu

- 1/O setting menu

- Jog run menu

— Gain tuning menu

— Origin run menu

— Current offset compensation menu

- Menu-related manipulation menu

4-36 SN
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4.7.2 Operating Mode Display
1) Mode display [Pd—-001]
@ Current operating mode is displayed.
* nor : Indicates normal operating mode
* AL-XX : Relevant code is displayed when an alarm occurs.
@ When alarm is reset after the cause is removed, details of the menu corresponding
to the menu number set in the initial mode screen [PE-209] are displayed.

@ If, however, the menu is moved to another menu at this time, the menu as is will be
displayed.

2) Speed display
(® The current operating speed [Pd-002] and the current command speed [Pd-003]
are displayed in the unit of r/min.
@ Range : “-99999” ~ “99999”

3) Position display
@ The maximum range of current operation position [Pd-005] and current operation
target position [Pd-006] ; “-99999” ~ “99999”

4) Torque and load display
@ Torque limit [Pd -010]
The output torque limit value is displayed in percentage of the rated torque.
@ Current load rate [Pd -011]
The energy (load) produced by servo motor is displayed in percentage of the rated
output.
@ Peak Instantaneous load rate [Pd -012]
The peak load value from the time the servo power supply is connected to the
present is displayed in percentage of the rated output.
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5) 1/0 Mode display

7 (12) (17) (c) (h)

i i
L] 1o ] ] 1L

Input contact logic display

Input contact operation position display/
Output contact logic display

[Input contact : Upper]
(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
ATUO_ STEP_
SVON RUN EMG ALMRST RUN HOLD | PRG_0O | PRG_1 | PRG_2 | CCWLIM
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
ORG/ P- N- | SENS
CWLIM STOP HOME DOGIN JOG JOG OR SPD1 SPD2
[Output contact : Lower]
(a) (b) (c) (d) (e) (f) (9) (h) (i)
RDY/AL | STEP_ | PROG_
BRK ORG M END END RUN OuTOo OUT1 ouT?2

(1 CNT1 1/O contact condition [Pd-014]

When the CN1 Connector contact turns on (contact shorted), the lamp operating
in the relevant location will turn on; or the lamp will turn off when the connector
contact turns off (contact open).

@ Set conditions of input contacts A/B [Pd-015]
— Set conditions of contacts A and B among input contacts of CN1 connector are
displayed.
— When contact A is set, the lamp in the relevant location will be turned off; when
contact B is set, the lamp will be turned on.
® 1/0 contact condition [Pd-016]
The 1/O contact conditions, under which the servo drive is operated by the
combination of paragraph ) and @ above, are displayed.
(The 1/O contact conditions are recognized and displayed when Normal-A contact
is ON and Normal-B contact is off.)
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6) Displaying the state of exchanging information with external equipment
(Communication—dedicated menu)
The mode data resulting from communications with upper controllers (touch-screen,
PC, etc.) are displayed.
(@ Current state of input contact logic [Pd-017).
The current logic value of the input contact is displayed.
If power supply is turned off, this value will be erased.
(@ Storage state of the input contact logic [Pd-018].
The value saved by the current logic of the input contact is displayed.
The stored value will not be erased even if the power supply is turned off.
® Alarm condition bit [Pd—019]

If an alarm occurs, the bit corresponding to the related alarm number is displayed.

7) Current progress display [Pd-009] (Maker’s private menu)
Progress steps of the current system are displayed.
A number is displayed for each step.
Example : “0” for operation preparation, “1” for position operation, “2” for stop during

dwell operation, “3” for stop ...

8) Software version display

P 501 - 3
T T T

Position Version Drive type
operation number

type

Number Drive Type

* The software model applicable to this

manual is P. 0 VPRS

VPO

VP02

VP04

VP05

VP10

VP15

VP20

VP35

VP50

VP75

O| > |O|o([N[o|jo|~|w|Nd|—

VP110
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4.7.3 Setting System Variables

1) Setting motor constant

(1 Setting motor constant based on ID.

If the ID number is entered in the menu (PE-201), the motor constant is

automatically set.

The ID numbers of motor are as follows.

# Motor models and I1D(1)

Model ID | Watt Remarks Model ID Watt Remarks
SAR3A 1 30 SEO09A | 61 900
SARBA 2 50 SE15A | 62 | 1500
SAOTA 100 SE22A | 63 | 2200
SBO1A | 11 100 SE30A | 64 | 3000
SB02A | 12 200 SEO6D | 65 600
SBO4A | 13 400 SE11D | 66 | 1100
SBO3A | 14 250 Special type SE16D | 67 | 1600
HBO2A | 15 200 | Hollow shaft type SE22D | 68 | 2200
HBO4A | 16 400 | Hollow shaft type SEO3M | 69 300
SCO4A | 21 400 SEO6M | 70 600
SCO6A | 22 600 SEO9OM | 71 900
SCO8A | 23 800 SE12M | 72 | 1200
SC10A | 24 | 1000 SE05G | 73 450
SC03D | 25 300 SE0SG | 74 850
SC05D | 26 450 SE13G | 75 | 1300
SC0eD | 27 550 SE17G | 76 | 1700
SCO7D | 28 650 HEO9A | 77 900 | Hollow shaft type
SCOIM | 29 HE15A | 78 | 1500 | Hollow shaft type
SCoz2M | 30 SET1IM | 79 | 1050 Special type
SCO3M | 31 SEO7D | 80 650 Special type
SC04M | 32 SF30A | 81 3000
HCO6H | 33 600 |Exclusively for S/T SF50A | 82 | 5000
SCO05A | 34 | 450 |Exclusively for S/S SF22D | 85 | 3200
SCO5H | 35 500 |Exclusively for S/S SF35D | 86 | 3500
SCO8A | 36 750 |Exclusively for S/S SF55D | 87 | 5500
HBO1A | 37 100 | Hollow shaft type SF75D | 88 | 7500
HC10A 38 | 1000 | Hollow shaft type
HE30A | 39 | 3000 | Hollow shaft type
HBO3H | 40 250 COESL(S;SOTl(;nly
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# Motor models and 1D(2)

Model ID | Watt Remarks Model ) Watt Remarks

SF12M | 89 | 1200 SG22D | 111 | 2200

SF20M | 90 | 2000 SG35D | 112 | 3500

SF30M | 91 | 3000 SG55D | 113 | 5500

SF44M | 92 | 4400 SG75D | 114 | 7500

SF20G | 93 | 1800 SG110D | 115 11000

SF30G | 94 | 2900

SF44G | 95 | 4400

SFE0G | 96 | 6000 SG12M | 121 | 1200
SG20M | 122 | 2000
SG30M | 123 | 3000
SG44M | 124 | 4400

HCOsH | a9 | s00 | Exclusively for SGBOM | 125 | 6000

Customer

SE35D | 101 | 3500 | Exclusively for DS

SE30D | 102 | 3000 |[Special customized SG20G | 131 | 1800
SG30G | 132 | 2900
SG44G | 133 | 4400
SG60G | 134 | 6000
SG85G 135 | 8500
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@ Setting individual motor constant

Enter “0” in the motor ID menu [PE-201] to set motor constant individually. The

following motor constants shall be set individually.

MENU UNIT INI Descriotion
NO CODE NAME MIN MAX o
_ _ Set ID of applicable motor. When setting
40 PE-201 | Motor ID motor ID: [PE-210] - [PE-217] are
0 99 automatically set.
gf-cm-s? D Set motor inertial moment. If ([PE-201]
49 PE-210 | Inertia is entered as “0”, correction can be
0.01 999.99 | made.)
kgf-cm/A D Set motor torque constant. If ([PE-201]
50 PE-211 | Trg Con is entered as “0”, correction can be
0.01 999.99 | made.)
mH D Set motor phase inductance. If ([PE-
51 PE-212 | Phase Ls 201] is entered as “0”, correction can be
0.001 99.999 | made.)
ohm D Set motor phase resistance. If ([PE-201]
52 PE-213 | Phase Rs is entered as “0”, correction can be
0.001 99.999 | made.)
A D) Set motor rated current. If ([PE-201] is
53 PE-214 | Rated Is 0.01 999.99 entered as “0”, correction can be made.)
r/min D Set motor maximum speed. If ([PE-201]
54 PE-215 | Max Speed is entered as “0”, correction can be
r/min Iy Sets motor rated speed. If ([PE-201] is
55 PE-216 Rated Speed 0.0 9999.9 entered as “0”, correction can be made.)
_ 8 Set number of motor poles. If ([PE-201]
56 PE-217 | Pole Number is entered as “0”, correction can be
2 98 made.)
4-42 N
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2)

3)

Setting encoder
- Encoder model [PE-203]

N, | | TERSTISSIO Signal Mode Signal Type Remarks

Mode
0 Parallel | _nase Aleads incase | ) g 5y Standard
of forward running

i Parallel Phase B leads ]n case A.B.Z.UV.W
of forward running

Absolute value 11/13

6 Serial bit A,B,Z,RX

- Encoder pulse [PE-204]
This is set when the encoder uses signals A and B. The number of pulses per
cycle for each signal is set.

The numbers of pulses for phases A and B are the same.

Setting torque limits

The limit value [PE-205] of the maximum torque during the forward running and the
limit value [PE-206] of the maximum torque during backward running can be
individually set. Torgue limits can be set in percentages of the rated torque. The
standard is 300[%].

Setting system ID
If the system communicates with a servo through the use of Bus communications,
an ID may be assigned to the servo. In this case, an option is required in relation to
communications.
- System ID [PE-207]
An ID is assigned to the servo and is used to individually communicate with the
servo.
- System group 1D [PE-208]
A group ID is set and used when multiple servos are consolidated into a group for

communications.

5) Setting mode display when operation is started [PE-209]

Menu that is used at initial period after the servo power supply is turned on can be
set. The setting shall be classified into number 1 through 20 from [Pd-001] to [Pd-

020] to set the relevant menu numbers.
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4.7.4 Setting Control Variables

1) Speed control gain

Speed
integration gain
(PE-309)

\

Zero speed

gain (PE-313)
Digital speed command . Speed Torque command

> o—p»0—— proportional
gain (PE-307 )

Current speed

Speed feedback Speed __Encoder signal
filter (PE-312) [T operation |

T Current torque

(1 Speed command: Digital speed command set by the internal menu in the unit of

r/min is used.

@ Current speed: The encoder signals are counted to calculate the speed, and the

calculated speed is used as the current speed after going through the filter. In
order to compensate for speed calculation error at an extremely low speed, an
algorithm, which estimates speed through the use of the current torque and inertia,
is used. Accordingly, setting accurate motor constant and the inertia ratio is
closely linked with the stability of the motor speed control.

Speed integration gain [PE-309]: An integrated value of the difference (speed
error) between command speed and current speed is obtained, and this value is
multiplied by an integrated gain to be converted into a torque command. If the
integrated gain is reduced, the excessive response characteristics are improved to
enhance the speed follow—up. However, if the gain is too small, an overshoot
occurs. On the other hand, if the gain is too large, the excessive response
characteristics drop and operation is made based on proportional control
characteristics.

Speed Small
/\‘/ /Large
Command \\/\\_\//"\“\ —
speed
Follow—up speed
Time
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@ Speed proportional gain [PE-307]: The speed error is multiplied by proportional

gain to convert the error into torgue command. If this value is large, the speed

response becomes fast enhancing the speed follow—up. If this value is excessively
large, vibration occurs. On the other hand, if this value is small, the speed

response becomes slow and the follow—up effect drops, causing the servo to

become weak.

Speed

Command
speed

Time

(B Speed feedback filter [PE-312]: Motor may shake by the vibration of the drive

system, or vibration may occur due to gain in case load with excessively large

inertia is applied. Such vibration may be suppressed through the use of speed

feedback filter. If the value is excessively large, the speed responsiveness may

drop causing the deterioration of the control performance.

® Zero speed gain [PE-313]: If a speed feedback filter is used to suppress vibration,

the stationery vibration may cause the system to be unstable. If this happens, set

the range of speed to which gain is applied, and vibration can be suppressed by
adjusting gain within the established speed range.

g \| CAUTION

The functions of the speed proportional

gain 2 [PE-308] and the speed

integration gain 2 [PE-310] are not supported by the current software version.

2) Setting inertia ratio [PE-301]

Load inertia is calculated for each mechanical system. The rotator’s inertia ratio is

calculated and set based on the motor characteristics table. Setting the inertia ratio of

load is a very important control variable in the servo operation characteristics. Servo

can be operated in an optimal condition only if the inertia ratio is accurately set.

N\,
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B The following table shows recommended values of appropriate control gains for
each load inertia ratio.

Inertia Ratio Range of Gain Setting
Motor Position Speed ~ Speed
Flange | Classification [Inertia] pro%oarit;]onal pro%oarit;]onal mteg;iannon
[Pgain 1,2] [Sgain 1,2] [SITC]
Low inertia 1~5 40 ~ 60 500 ~ 800 20 ~ 40
j'go Medium inertia 5~20 20 ~ 40 300 ~ 500 40 ~ 60
High inertia 20 ~ 50 10 ~ 20 100 ~ 300 60 ~ 100
Low inertia 1~3 40 ~ 60 200 ~ 400 20 ~ 40
~1 ?(3)0 Medium inertia 3~10 20 ~ 40 100 ~ 200 40 ~ 80
High inertia 10 ~ 20 10 ~ 20 50 ~ 100 80 ~ 150
Low inertia 1~2 30 ~ 60 150 ~ 250 30 ~ 50
~1 280 Medium inertia 2~4 15~ 30 75~ 150 50 ~ 100
High inertia 4~10 5~15 20 ~ 75 100 ~ 200
= |f it is difficult to calculate inertia ratio, the inertia ratio can be tuned during trial
operation.

3) Setting de-resonance operation

Torgue output

/> De-resonance operation frequency (PE-316)

— < Torgue output frequency

De-resonance Operation
BW[PE-317]

— If vibration occurs due to mechanical resonance generated from certain
frequencies, it may be suppressed by limiting torque output for the frequency
band.

- De-resonance operation [PE-315]: This will not be activated if “0” is set, but
will be activated if “1” is set.
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4.7.5 Setting

|/O Variables

1) Setting analog output
Two analog outputs are available. Values corresponding to the data can be output
according to the set conditions at a cycle of 400 [msec] respectively.

1 Analog output types [PE-409], [PE-413]

Model Data Model Data
0 Command speed 4 Command position
1 Current peed 5 Current position
2 Command torgue
3 Current torgue

(@ Analog output modes [PE-410], [PE-414]

Mode

Output Mode

0

Output at -=5[V] — +5[V]

1

Out

put at 0 — +5[V]

@ Analog output magnification [PE-411], [PE-415]. If output data is excessively
small or large, the data may be appropriately magnified or reduced. The basic

magnification for each output data is as follows :

Data ltem Magnification
Speed Motor maximum speed [PE-215]
Torgue Motor maximum torque [PE-205]

Command pulse Frequency | 500 [Kpps]

Position

Analog position output [PE-417] at 5[V].

@ Analog output offsets [PE-412], [PE-416].
Certain level of voltage may exist when “0” value is output due to problems in
analog circuit. This voltage may be compensated by setting equivalent voltage
as offset. The voltage unit shall be “mv”,

(® Analog position output [PE-417] at 5V. The position data are set at 5[V] if the
analog position output is applied.

2) Encoder output pulse frequency dividing ratio [PE-418]
Encoder pulses may be produced after changing the pulses to the extent of the

preset freque

ncy—dividing ratio.

Example : From 3000 [pulse] with the frequency dividing ratio 2 —1500 [pulse]

* The frequency—dividing ratio must be set so that the resulting frequency dividing
output pulse comes to be an integer.
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4.7.6 Setting Common Operation Variables

1) Setting operating mechanism
(1 Setting mechanism feed unit
Set motor revolution unit related to the mechanism feed unit based on the

amount of mechanism feed [PE-602] versus the motor rom [PE-603].
Example : If the reduction ratio is 1/3, and the ball screw lead is 8 [mm].
e

A ——
Servo :D: Reducer o
Motor 1/3 Lead 8[mm]

* Enter “3” for motor rom [PE-602] and “8” for amount of mechanism feed
[PE-603].

(@ Setting feed direction
Set the direction of feed [PE-604] at + position coordinates according to the

mechanism assembly.

Code + Position Coordinates — Position Coordinates
0 Forward rotation (CCW) Forward rotation (CW)
1 Reverse rotation (CW) Reverse rotation (CCW)

2) Setting position operation variables
(D Position operation completion output range [PE-605]
Data are output within the set range when the target position is reached.
Setting is done in user units.
Operation in progress

Starting position/ \ Target position

—> <4+—— Position operation
completion output range

[PE-605]
F’ositio'n
operation “INPOS” output
completion
output

If the setting is too large, the positioning completion output signal may be
produced during operation. Set an appropriate value to avoid this.
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(2 Position operation completion output time [PE-608]
The position operation completion signal may be set to appear for a preset
duration and disappear irrespective of position.

* |f the setting is greater than “0”, the system operates; and if the setting Is “0”,
the system does not operate.

3) Setting Software Limit

Lower Limit

Upper Limit
[PE-611] Origin [PE-610]
% '] _
1< Operating section - f
Hardware Limit Hardware Limit

If hardware limit cannot be used for safety purposes or due to the nature of

mechanical structure, software limit may be set.

Unless origin run is carried out, the software limit cannot assume specific position.
Configure the system so that origin run is always carried out prior to operation.
* |f the software limit menu [PE-609] is set to “1”, limit is activated.

4) Dynamo braking [PE-508]
The dynamo braking can be set for drives from VPR5 to VP04.

“0”: The system runs free on or below zero speed range when servo is stopped by
SVOFF.

“1”: The system always executes dynamo braking when servo is stopped by SVOFF.
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4.7.7 Operating Command
1) Alarm reset [PC-901]

Reset alarm in case it occurs.

2) Alarm history clear [PC-902]

Clear the alarm history information currently in storage.

3) Loader jog run [PC-903]

@ If Enter is pressed in menu [PC-903], the current position is displayed.

@ If Left Key is pressed next, the system operates at N-JOG; and if Right Key is
pressed, the system operates at P-JOG.

@ If Up key is pressed, the current position is saved in the position coordinate
chosen by the input contact.

@ If Enter is pressed, menu screen appears and jog run stops.
Note: Loader jog run moves at jog speed O.

4) Loader origin run [PC-904]

If Enter is pressed in menu [PC—-904], the origin run starts.

5) Automatic gain adjustment [PC-905]

It you press [Enter] key at [PC-905] menu, the following screen appears and you
can perform automatic gain tuning :

NN

H_/

Inertia ratio

@ The tuning range of inertia ratio is changed automatically

@ If you press [Up] key, automatic gain tuning operation is started with 100
[r/min] of operating speed

® If you keep pressing [Up] key, operating speed is increased by 200[r/min] ;
100-> 300 = 500[r/min]. The faster speed is, the faster tuning time is.

@ In case of pressing [Right] key, operating distance is increased and in case of
pressing [Left] key, the distance is decreased

® If the tuning value is not changed, it means the completion of tuning

)

If the tuned inertia ratio reaches “507”, adjust it by hand inquiring at R&D
@ If you press [Enter] key, the tuned gain is saved to [PE-301], [PE-307], [PE-
309] automatically and is returned to the menu.

In case of operation / stop or forward—-reverse operation at [PC-905] menu with

4-50
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pressing [Enter key], inertia ratio is adjusted during operation.
6) Setting input contact logic [PC—906]

(2) (7) (12) (17)
(@ (sﬂ (ﬂ (ﬁ (1@(1%7(1?7(17» ﬁ ﬂ 17 ﬂ
<> < > < >
(oﬂ (4U (5ﬂ (9 (ﬁ (1@ (1%7(@7 ﬂ U ﬂ U
O O O O O O
Input contact state Input contact position
(0) (1) (2) (3) (4) (5) (6) (7) (8) (9)
AUTO_ ALMR | STEP_ CCwLI
SVON RUN EMG ST END HOLD | PRG_0 | PRG_1 | PRG_2 M
(10) (11) (12) (13) (14) (15) (16) (17) (18) (19)
ORG/ P- N- SENS
CWLIM | STOP HOME DOGIN JOG JOG OR SPD1 SPD2

— Use Left/Right Key to increase/decrease the input contact position number.
— As for the contact logic, each time Up Key is pressed, the lamp of the segment

corresponding to the current contact position number will be turned ON/OFF.

Segment Contact Logic
ON Contact B
OFF Contact A

— If Enter is pressed after completion of setting, the contact logic is saved, and

the screen returns to menu screen.
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7) Forced setting of input contacts [PC-907]

- If Enter is pressed in menu [PC-907], the screen appears as in paragraph 6).

— Operation procedures are the same. When the segment turns on, the contact
established here forcibly turns on related input contact irrespective of I/0.

— If Enter is pressed after completing forced setting of input contact, the relevant
contact established here turns on and menu screen is restored.

Note 1 : The logic of input contact to be forcibly set must be contact A. Hence, the

contact that has been set as contact B in paragraph 6) should be converted into

contact A before being used.

8) Menu data initialization [PC—-908]
- |Initialize the set menu data.

(In order to change into the initial value, re—input power supply after OFF)

9) Menu data lock [PC-909]
— Set prohibition of correcting menu data.

— Each time Enter is pressed, locking and unlocking are alternately repeated.

10) Saving current offset [PC-910]

& CAUTION

- Compensate the electric current sensor’s offset inside the servo drive. If
compensation of the value is incorrect, the servo control becomes unstable.

— The offset value has been adjusted at the time of delivery. Do not make
adjustment, if possible.

— |If down load is executed to upgrade or change the servo drive software, offset
must be set.

- Adjusting offset

(1) Turn the servo power on.

(2) Execute operation/stop or forward/backward operation at a slow speed for
appropriately 10 seconds.

(3) Turn the servo power off, and then on again.

(4) Press Enter in menu [PC-910] to display the offset value.

(5) Press Up key to save the offset value.

(6) Repeat steps (2) through (5) (About five times).

(7) The saved and tuned U-phase offset values are displayed alternately each

time Left key is pressed, or the saved and tuned W—-phase offset values, each

time Right key is pressed. If there is large difference between these two values,

save the tuned value using the Up key.

(8) Press Enter key to return to menu screen.
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4.8 Operation Data Variables

4.8.1 Data Variable Codes

Step numbers of the operation data variables are as follows:

Step1

Step?2

Data variable code

Menu

Data variable code

Menu

1000 Coordinate mode 1010 Coordinate mode
1001 Operating Mode 1011 Operating Mode
1002 Operation data 1012 Operation data
1003 Operating speed 1013 Operating speed
1004 Acceleration time 1014 Acceleration time
1005 Deceleration time 1015 Deceleration time
1006 End mode 1016 End mode

1007 End range 1017 End range

1008 End time 1018 End time

1009 Output port 1019 Output port

Step100

Data variable code

Menu

1990 Coordinate mode
1991 Operating Mode
1992 Operation data
1993 Operating speed
1994 Acceleration time
1995 Deceleration time
1996 End mode
1997 End range
1998 End time

1999 Output port

* Note : When setting data using communications, relevant numbers must be designated.

Refer to “Interface” section for details of communication protocol.
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