1S500 Servodrive User Manual Preface

Preface

Thank you for purchasing the 1S500 Series Servodrive!

IS500 Series is an AC servodrive developed by Inovance Technology Co., Ltd. It has the
following features:

¥ It reaches maximum power of 7.5kW and grades the power into 16 levels.
% It has five external dimensions and specifications.

X It supports the MOBUS, CANIlink and CANopen communication protocols, adopting
RS232/RS485/CAN communication port.

¥ It can implement multi-drive networking with a host controller.

This manual is a guideline on selection, installation, parameter setting, on-site
commissioning and troubleshooting.

Before using the servodrive, please read this manual carefully so that you fully understand
the features of the product. Please hold the manual for safekeeping and forward it to the
end user.

Upon Unpacking, Please Check:

Item Description
Whether the products you receive match your | Check the servomotor model and servodrive
order? model on nameplate.
Whether the equipment is damaged during If there is any omission or damage, contact
transportation? Innovance or our agents.

Whether the rotating shaft of servomotor
(except motor with power-off brake) runs
normally?

It is normal if you can slightly run the shaft
with your finger.

First-time Use:

The users who use this product for the first time shall read the manual carefully. For any
doubt on some functions and performances, please contact the technical support personnel
of our company so that you can use the product properly.

With commitment to constant improvement of the servodrive, our company may change the
information without additional notice.
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Chapter 1 Selection of Servo System

1.1 Servomotor Model

1.1.1 Servomotor Designation Rules

ISM H1-75B 30C B-U1 31 X

Customized
Mark R N t
Mark Series No. SATIRemen
X Standard
IS Series
ISM Aviation plug
servomotor M connection
Mark Features Brake, Reducer &
- Mark
H H Series Oil Seal
v V Serles Consistof a letter and a digit
Mark Specifications Mark Encoder Type 0 | None
— . 1 "
; LLow inertia, srgall capacity Consiatofalistiar andlalaigi Oil seal
ow inertia, medium capacit
W ner UM capacty u Incremental 2 | Brake
3 Medium inertia, medium capacity
2500P/R wire- 3 Reducer
4 Medium inertia, small capacity u1 saving incremental
encoder 4 Oil seal + Brake
Mark Power Mark | Speed 17-bit serial 5 | Oil seal + Reducer
A e - — u2 incremental
Consist of 2-digit and a Consist of 2-digit and a encoder 5 Brake +Reducer
letter letter A Absolute
A 1 A x1 v 751 sigeg || [ark | Sert Connection
B x10 B x10 absolute encoder Mode
C x100 C x100 A2 17-bit multiring Consist of a letter and a digit
absolute encoder
D %1000 D *1000 R Resolver 1 Optical Shaft
E x10000 E x10000 ~
R1 One-pair-pole 2 Solid with key
Mark Voltage = resolver I
— ‘Wo-pair-pole id, wi
Y o0V R2 reSolveF; 3 Solid, with a key,
B 200V - - threaded holes
Sine-cosine -
C 300V S resolver 5 Solid, threaded
D 400V holes
1.1.2 Servomotor Nameplate
e
~ HC SERVO MOTOR
MODEL: ISMH1-75B30CB-U131X
750W 200V 4.6A IS5
2.39Nm 3000rpm B Ins
SIN: H Nameplate |
Shenzhen Inovance Technology Co .,Ltd.
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1.2 Servodrive Model

1.2.1 Servodrive Designation Rules

IS500 A S 5R5 |
Mark Series No.
1S500 Servodrive
— Product Mark Mounting Mode
Category | Substrate installation
A General (standard )
Pulse
H H
Mark Vfltagle orresponding
eve Rated OutputCurrent
S 220V
T 380V Corresponding
\
Mark 3R8 5R5 7R6 8R4 012
Rated Output
Current 3.8A 5.5A 7.6A 8.4A | 11.6A

1.2.2 Servodrive Nameplate

MODEL.:
POWER:
INPUT:

OUTPUT:
S/N:

IS500AS5RS|

In=5.5A Imax=16.9A

3PH AC220V 3.7A 50Hz/60Hz

3PH AC220V 5.5A 0-400Hz

Nameplate

Shenzhen Inovance Technology Co.,Ltd.
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1.3 Servo System Configuration Standard

ISMH: servomotor with maximum rotating speed higher than rated value

1S500*: servodrive with 220V AC power input

Servodrive model 1IS500*ooool

Rated Max. . Servomotor Model Single- Three-phase
Speed Speed ey ISMoo-ooooooo-***** phagse AC220V
AC220V
200W H1 (Low | 20B30CB S1R6
6000rom 400W __|inertia, small| 40B30CB S2R8
P 750W capacity) | 75B30CB S5R5
3000rpm 1000W H2 (Low | 10C30CB S7R6
inertia,
5000rpm 1500W medium 15C30CB S012
capacity)
850W 85B15CB S7R6
1 H3 (Low
500rpm | 3000rPm rag0v ine(rtia, 13C15CB S012
870W medium 87B10CB S7R6
1000rpm | 2000rpm =505y capacity) [5cq008 S012
H4 (Medium
3000rpm | 6000rpm 400W Inertia, small| 40B30CB S2R8
capacity)

ISMH: servomotor with maximum rotating speed higher than rated value
1S500*: servodrive with 380V AC power input

Rated Max. Capacity Servomotor Model s ?g%%q«nmve["\éogﬁl
Speed Speed IsMOO-000O0O00O- Threo-phase AC380V
6000rpm 1000W 10C30CD T5R4
1500W 15C30CD T5R4
2000W H2 (Low 20C30CD T8R4
3000rpm 5000rom 2500W inertia, m_edium 25C30CD T8R4
P 3000W capacity) 30C30CD T012
4000W 40C30CD T017
5000W 50C30CD T017
850W 85B15CD T3R5
1300W 13C15CD T5R4
1800W 18C15CD T8R4
1500rpm | 3000rpm 2900W H3 (Medium 29C15CD T012
4400W Inertia, small | 44C15CD T017
5500W capacity) 55C15CD T021
7500W 75C15CD T026
870W 87B10CD T3R5
1000rpm | 2000rpm =0 oy 12C10CD T5R4
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ISMV: servomotor with maximum rotating speed equaling rated value

1S500*: servodrive with 380V AC power input

Servodrive Model
Rated Max. Cansai Servomotor Model IS500* 0O
Speed | Speed Pacly | ismOO-DDOOOOO-++ e LD
AC380V
2900W 29C15CD T8R4
4400W V3 (Medium 44C15CD T012
1500rpm | 1500rpm Inertia, small
7500W 75C15CD T021
1.4 Cable Selection
ISMH2- ISMH3-
*******_U 1 *kk *******_U 1 *kk
Item ***LS*MH 1 -*** ISMHS' ISMV3' ***L%MH“-***
-U1 sknnn_| | {Rrx sinne_| [ krx -U1
(1.8kw or below) | (2.9kw or above)
Motor L=3.0m S5-L-M03-3.0 S5-L-M25-3.0 S5-L-M03-3.0 | S5-L-M24-3.0
main
circuit L=5.0m S5-L-M03-5.0 S5-L-M25-5.0 S5-L-M03-5.0 | S5-L-M24-5.0
cable
L=10.0m | S5-L-M03-10.0 S5-L-M25-10.0 S$5-L-M03-10.0 | S5-L-M24-10.0
Motor L=3.0m S5-L-P00-3.0 S5-L-P21-3.0 S5-L-P00-3.0 | S5-L-P21-3.0
main
encoder | L=5.0m S5-L-P00-5.0 S5-L-P21-5.0 S5-L-P00-5.0 | S5-L-P21-5.0
cable L=10.0m | S5-L-P00-10.0 S5-L-P21-10.0 S5-L-P00-10.0 | S5-L-P21-10.0
S5-C6 (bent) S5-C7 (bent)
S5-C1 S5-C9 (straight) |S5-C10 (straight)| ~ S2°C'
CN1 terminal CN1 terminal CN1 terminal
Connector Set
CN1 terminal ) ) )
CN2 terminal CN2 terminal CN2 terminal CN2 terminal

4PIN connector
9PIN connector

20-18 aviation

20-22 aviation plug

pLL;?aggre]tr;t/ (bent/straight) 4PIN connector
20-29 aviation o
20-29 aviation plug
plgt?ai(gbr?t?t/ (bent/straight) 9PIN connector

[Notel

The Servomotor encoder cable is packed together with CN1 connector.
The connector set contains CN1 connector, CN2 connector, connector

and pin of the main circuit and encoder at the motor side.

Straight aviation plug is not available temporarily.
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1.5 Selection of Peripheral Optional Parts

Braking Resistor & Brake Power Supply Units

Servodrive Model

Built-in Regenerative Resistor
Specification

Minimum
Allowable

Resistance (Q) Capacity (W) Resistance (Q)
IS500C1S0R7I
Single-phase IS500C1S0R9I ] ] i
220V IS50001S 1R8I
IS50001S2R8|
Single/3- IS50001S3R8! 50
phsae 220V IS50001S5R5! 40
50 40
IS50001S7R6I 35
1IS50001S0121 30
3-phsae 220V | 18500015018l 25 100 20
IS50001S0251 15
40 100
IS50001S033l 10
IS50001T1R9I 100 40 .
IS50001T3RS5! 100 40
IS50001T5R4l 50 40 45
IS5001 T8R4
3-phsae 380V 100 100 60
IS50001T012!
IS50001T017! 35
1S50001T0211 40 100 ’s
1S50001T0261

[Note)

Inovance does not prepare the DC24V braking power supply now.

-10 -




1S500 Servodrive User Manual

Chapter 1 Selection of Servo System

1.6 System Structure

Single-Phase 220V Main Circuit

Power supply
Single-phase 220V AC

MCCB: cut off circuit
upon detection of
over-current

Noise filter: prevent
external noise from

the power line Magnetic

contactor: turn
on/off main

rive. Install a
3

Magnetic
contactor:
turn on/off
main power
of servo
drive. Install 4
asurge
suppressor
together
with it.

Brake power
supply used for
a servomotor
with a brake.

[_Llpower of servo geryvodrive

E— -
Analog monitoring cable
(S5-L-A01-1.0) Refer to 5.7

Multi-servodrive in
parallel comm. cable[—
(S5-L-T01-0.2) Refe
to 5.6

IssooC0COOO0

PC comm. cable|
(S5-L-T00-3.0)
Referto 5.4

Note 3

PLC comm. cable|
(S5-L-T02-2.0)
Referto 5.5

1/O cable
(S5-L-S00-**)
Referto 5.3

Encoder cable
(S5-L-P**-**)
Referto 5.2

Servomotor main circuit cable
(S5-L-M**-*¥) Refer to 5. 1

IsMOO-0000000-00000 servomotor

11 -
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Three-Phase 220V Main Circuit

Power supply
3-phase 220V AC

MCCB: cut off circuit
upon detection of
over-current

Noise filter: prevent
external noise from

the power line Magnetic

contactor: turn
on/off main Issoo0O0O OO0
Soower of servo Servodrive

4
suppressor
together with it |

Magnetic Regenerative
contactor: resistor
turn on/off connectedfto
main power B1& B

of servo

drive. Install

asurge

suppressor |

together

with it. Brake power

a servomotor
with abrake.

Analog monitoring cable
(S5-L-A01-1.0) Refer to
5.7

Multi-servodrive in
parallel comm. cable [~
(S5-L-T01-0.2) Refer
to 5.6

PC comm. cable

(S5-L-T00-3.0) |

Referto 5.4
Note 3

[T

PLC comm. cable|
(S5-L-T02-2.0)
Referto 5.5

1/O cable
(S5-L-S00-**)
Referto 5.3

Encoder cable
(S5-L-P**-)
Referto 5.2

Servomotor mai
circuit cable
(S5-L-M**_##)
Referto 5. 1

ISMOO-0000000-00000 Servomotor

-12 -



1S500 Servodrive User Manual Chapter 1 Selection of Servo System

Three-Phase 380V Main Circuit

Power supply
3-phase 380V AC

MCCB: cut off circuit ﬂﬁ?

0 A4
upon detection of
over-current

Analog monitoring cable

Noise filter: prevent (S5-L-A01-1.0) Refer to

external noise from 57
the power line Magnetic Multi-servodrive in
/ contactor: turn parallel comm. cable [~

on/off main Issoo1O OO0 (S5-L-T01-0.2) Refer
[-Flpower of servo Servodrive

t0 5.6

PC comm. cable

(S5-L-T00-3.0) |-

Refer to 5.4
Note 3

i
suppressor
together with it |

PLC comm. cable|
(85-L-T02-2.0)
Referto 5.5

Magnetic Regenerative
contactor: resistor
turn on/off connectedf/to
main power B1& B:
of servo
drive. Instal
asurge
suppressor

together
E' supply used for
a servomotor

with it.
with a brake.

1/O cable
(S5-L-500-**)
Referto 5.3

Encoder cable
(S5-L-P**-**)
Referto 5.2

Servomotor mai
circuit cable
(S5-L-M#**-%%)
Referto 5. 1

IsMO0-0000000-00000 Servomotor

13-
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Chapter 2 Servomotor Specification and External Dimension

2.1 Servomotor Specification

2.1.1 ISMH/ISMV Series Servomotor Mechanical Specification

Iltem Description
Rated time Continuous
Vibration level V15
Insulation resistance DC500V,10M Q above
Ambient temperature | 0-40C

Magnetization mode

Permanent magnet

Mounting Flange
Heat resistance level H1 and H4: B
Others: F

Isolation voltage

AC1500V for one minute (200V-level)
AC1800V for one minute (400V-level)

Protection mode

H1 and H4: IP65 (except for through shaft section)
Others: IP67

Ambient humidity

20%-80% (no condensation)

Connection mode

Direct connection

Rotating direction

Upon a forward instruction, servomotor rotates counterclockwise
(CCW) seeing from the load side.

2.1.2 ISMH/ISMV Series Servomotor Rated Value Specification

Rated | Rated |Instantaneous| Rated | Rated | Max. Torque M%cr)rt:e;t
Seaggﬂ:ltor Output | Torque | Max. Torque | Current | Speed | Speed | Parameter fneri
Kw N-m N-m Arms | min-1 | min-1 [ N-m/Arms | 10-4kg-m2
S0BS0C e | 02 | 063 1.91 16 | 3000 | 6000 | 0.45 (00.1156%
AOBS0 s | 0.4 | 127 3.82 28 | 3000 | 6000 | 0.51 (8%3)
5ago s e | 0.75 | 2.39 7.16 46 | 3000 | 6000 | 053 (1_13'?2)
1002, e| 10 | 318 9.54 7.5 | 3000 | 6000 | 0.43 (;:?;)
1502 | 15 | 49 14.7 10.8 | 3000 | 5000 | 0.45 é:‘;?)
0o | 10 | 3.18 9.54 365 | 3000 | 6000 | 0.87 (;:%)
152, | 15 | 49 14.7 448 | 3000 | 5000 | 1.09 (g:‘;?)

-16 -
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75C15CD-*****

Rated | Rated |Instantaneous| Rated | Rated | Max. Torque M%?;:Lt
Serl\\/?gggtor Output | Torque| Max. Torque | Current | Speed | Speed | Parameter [P
Kw N-m N-m Arms | min-1 | min-1 | N-m/Arms | 10-4kg-m2
200300 | 20 | 636 19.1 589 | 3000 | 5000 | 1.08 &:g?)
o5Csom | 25 | 796 23.9 7.56 | 3000 | 5000 | 1.05 (34?95)
300302 | 30 | 08 29.4 10 | 3000 | 5000 | 0.98 (17(5.7222)
ooz | 40 | 126 37.8 136 | 3000 | 5000 | 0.93 (]i:é)
0B30C e | 5.0 | 158 476 16 | 3000 | 5000 | 1.07 (]%‘)
g5t | 0.85 | 5.39 135 6.6 | 1500 | 3000 | 0.6 (115?5)
S | 13 | 834 | 2085 10 | 1500 | 3000 | 0.66 2291' _ 83;
7RI | 087 | 834 | 2085 6.8 | 1000 | 2000 | 1.2 (;?:g)
oo | 12 | 115 | 2875 106 | 1000 | 2000 [ 1.1 %gé?
7Rt | 087 | 834 | 2085 34 | 1000 [ 2000 | 25 (;?:g)
oS ] 12 | 115 | 2875 48 | 1000 | 2000 | 24 %253?
a5 wee| 085 | 5.39 135 33 | 1500 | 3000 | 1.63 (115?5)
aciae| 13 | 834 | 2085 5 | 1500 | 3000 | 1.67 2291' _ 8?;
rsciaet | 18 | 15 | 2875 6.6 | 1500 | 3000 | 1.74 2(52'8)5
el | 29 | 186 45.1 11.9 | 1500 | 3000 | 17 (5575_32)
oS | 44 | 284 714 165 | 1500 | 3000 | 1.93 (3313)
S50 aC | 55 | 35 87.6 208 | 1500 | 3000 | 1.8 (110%?5)
e e | 75 | 48 119 257 | 1500 | 3000 | 1.92 (11“;:1)
0ng | 04 | 127 3.82 28 | 3000 | 6000 | 0.51 0.67
poci ol | 29 | 186 45.1 84 | 1500 | 1500 | 2.21 (55;§2)
it | 44 | 284 714 11.63 | 1500 | 1500 | 2.44 (gg:g)
50 A | 55 | 35 87.6 1456 | 1500 | 1500 | 2.4 (110%?5)
ISMVS- .| 75 | 48 119 181 | 1500 | 1500 | 2.65 141

(143.1)

17 -
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[ Note] *  Values of parameters in the table above are obtained when the motor
runs in connection with Inovance servodrive and the armature coil
works at 20°C.
The values inside ( ) are values of the motor with a brake.
. The values are obtained with the following heat sink used for cooling:
ISMH1/ISMH4: 250 X 250 X 6mm (aluminum)
ISMH2-10C-25C: 300X 300 X 12mm (aluminum)
ISMH2-30C-50C: 400X 400X 20mm (aluminum)
ISMH3-85B-18C: 400X 400 X 20mm (iron)
ISMH3-29C-75C: 360 X 360 X 5mm (double-layer aluminum plate)
ISMV3-29C-75C: 360 X 360 X 5mm (double-layer aluminum plate)
. Derate 10% when motor with oil seal is used.

2.2 Servomotor External Dimension

2.2.1 ISMH1 (Vn=3000rpm, Vmax=6000rpm)

1) 200w, 400W

Ll
il 4
fiE o |
e l=—— L

1& ]

¥. ,@_H-eon

—-—-——————————(————{ 3

L

O ¥ =

(4]
A o]
Section Y-Y %
3 With key and thread shaft enlarged view
Model ISMH1-20B30CB-***** ISMH1-40B30CB-*****

144 169

L (mm) (183) (208)
114 139

LL (mm) (153) (178)
LM (mm) 68 93
. 1.1 1.6
Weight (kg) (1.4) (1.9)

-18 -
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2) 550W, 750w, 1000W

L, Iy
2‘5 GJ_IBDW
o T °
=
EH

Section Y-Y
With key and thread shaft enlarged view

Fkkkk *kkkKk ISMH1'
Model ISMH1-55B30CB- ISMH1-75B30CB- 10C30CB-*****
166 175.5
L (mm) 213) (222.5) 194
126 135.5
LL (mm) (173) (182.5) 153.6
LM (mm) 80.5 90 108
Weight 2.3 2.7 39
(kg) (2.7) (3.1) '
[ Note] The values inside () are values of the motor with a brake.

-19-
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2.2.2 ISMH2 (Vn=3000rpm, Vmax=6000/5000rpm)

(D)

1.0kW, 1.5kW, 2.0kW, 2.5kW

LL 45
44 LM L m
i s [ip[ 006 [A]
T 5] poa
o 0 .3§ B Ly
— =1 f
I [y
: i B
[ar] -4 W
i I
i A
KE] Aloaz]
KEBE
=i
@
A 4
f -
AN R
| Section Y-Y
& ol With key and thread shaft
Gl enlarged view
i
|
Meal [ a-a7
ISMH2- ISMH2- ISMH2- ISMH2-
Model 10C30CB(D) | 15C30CB(D) 20C30CB(D) 25C30CB(D)
209 234 259 284
L (mm) (261) (286) (311) (336)
164 189 214 239
LL (mm) (216) (241) (266) (291)
LM (mm) 120 145 170 195
945 195 1445 169.5
KB1 (mm) (146.5) (171.5) (196.5) (221.5)
KB2 (mm) 142 167 192 217
) 5.1 6.22 7.39 8.55
Weight (kg) (6.41) (7.52) (8.69) (9.83)

-20-
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2)  3.0kW, 4.0kW, 5.0kW

L
LL [}
m LM L |00
15 g 0.0
—i EEE
" . nl o] gasts
N
=1 g
pep— *_ _I %
o i ¥ 5
— ] 1
F1 a
CE] A lone]
KEZ
A
b
- Section Y-Y
7 With key and thread
shaft enlarged view
Vodel ISMH2-30C30CD ISMH2-40C30CD ISMH2-50C30CD
2725 315 3575
L (mm) (331.5) (374) (409.5)
209.5 252 2945
LL (mm) (268.5) 311) (353.5)
LM (mm) 165 207.5 250
136.5 179 2215
KB1 (mm) (195.5) (238) (280.5)
KB2 (mm) 186.5 229 2715
. 10.73 15.43 16.2
Weight (kg) (13.23) (17.93) (187)
[ Note] The values inside () are values of the motor with a brake.
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2.2.3 ISMH3 (Vn=1500/1000rpm, Ymax=3000/2000rpm)

1) 850W, 870W, 1.2KW, 1.3kW, 1.8kW

LL 5
44 LH _1 Jodnfa]
L & EIEIEE
- o
<t F icrl
E; 0 y ]
g
Rl e | S G
=d
i : ¥ T =
I
\Dl_"'.__.*" ﬁg!-l
11 4]
KR EifE
KED
4
143 Section Y-Y
o With key and thread
shaft enlarged view
ISMH3- ISMH3- ISMH3- ISMH3- ISMH3-
Model | 85B15CB(D)- | 13C15CB(D)- | 18C15CB(D)- | 87B15CB(D)- | 12C15CB(D)-
L (mm) 226.5 252.5 2785 2525 278.5
(285.5) (311.5) (337.5) (311.5) (337.5)
LL (mm) 168.5 194.5 2205 194.5 220.5
(227.5) (253.5) (279.5) (253.5) (279.5)
LM (mm) 124 150 176 150 176
KB1 95.5 121.5 147.5 121 147.5
(mm) (154.5) (180.5) (206.5) (180.5) (206.5)
KB2
(mm) 1475.5 171.5 197.5 171.5 197.5
0
S (mm) 22 20013
Weight 8.23 10.57 12.7 10.57 12.7
(kg) (10.73) (13.0) (15.2) (13.0) (15.2)
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2)  2.9kW, 4.4kW, 5.5kW, 7.5kW

L

LL LE
LH {_[ Jo1ofa
47 12 ap ElITE
A EEE
K
El— = e s
o H . 5]
-0 o |:
|
KEZ
KB

s

JEMHZ-29C]SCT-wewws
JEMH3- 440150 T- wewww

¥

Section Y-Y

1ZMH3-2RC]SC0- wewee
JEMHZ-4ACIS00- wewse

2. HEimL

With key and thread shaft

enlarged view

Vodel ISMH3- ISMH3- ISMH3- ISMH3-
29C15CD-**+ 44C15CD-** 55C15CD-**** 75C15CD-****
328 383 445 500
L (mm) (405) (460) (522) (577)
249 304 332 387
LL (mm) (323) (381) (409) (464)
202 257 285 340
LM (mm) (275) (330) (358) (413)
KB1 225 280 308 363
(mm) (302) (357) (385) (357)
KB2
(e 188 243 271 326
LR (mm) 79 79 13 13
+0.01 +0.01 0 0
S (mm) 35 35
0 0 -0.0016 -0.0016
QK (mm) 60 60 90 90
Weight 20.9 29.4 345 432
(kg) (32) (40) (42.5) (62.5)
[ Note] The values inside () are values of the motor with a brake.
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2.2.4 ISMH4 (Vn=3000rpm, Vmax=6000rpm)

400W

| LL LR
[ e 1 1771 Taialal

L L fo]1]

Ll [ Eacr] ]
LM H

1 6
% e

] B

A ]

Section Y-Y
With key and thread shaft
enlarged view

Model ISMH4-40B30CB-*****
L (mm) 177.5
LL (mm) 147.5
LM (mm) 101.5
Weight (kg) 1.7
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2.2.5 ISMV3 (Vn=1500rpm, Vmax=1500rpm)

2.9kW, 4.4kW, 5.5kW, 7.5kW

235

LL LR .
" 1 [od0]A
47 13 J ae &l [E]
[
Y
T D;E
— =1 Fr | —— = |
B &
. L
|
KES
LBl

TEMY 3-29C15C0 D-¥ewws
JEMY3- 440150 D- wewws

~ Mz mL

15MY 2-2FCISC0- ¥ew¥s
1ZMY 3- 44050 0-Few¥y

2 . MeimL

Section Y-Y

With key and thread shaft

enlarged view

Vogel | 1SMV3-29CT5CD | ISMV3-44C15CD | ISMV3-55C15CD | ISMV3-75C15CD
328 383 445 500
L (mm) (405) (460) (522) (577)
249 304 332 387
LL (mm) (323) (381) (409) (464)
202 257 285 340
LM (mm) (275) (330) (358) (413)
225 280 308 363
KB1 (mm) (302) (357) (385) (357)
KB2 (mm) 188 243 271 326
LR (mm) 79 79 13 13
+0.01 +0.01 0 0
S (mm) 35 35 42 42
0 0 -0.01 -0.01
QK (mm) 60 60 90 90
) 20.9 294 345 432
Weight (kg) 32) (40) (42.5) (62.5)
[ Note] The values inside ( ) are values of the motor with a brake.
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2.3 Installation of Servomotor

2.3.1 Precautions on Installing Servomotor

Servomotor can be installed either horizontally or vertically. Incorrect/inappropriate
installation may shorten service life of servomotor or cause unexpected accident.

/1 CAUTION

. Do not connect servomotor directly to a commercial power line.
Otherwise, servomotor will be damaged.

. Servomotor cannot operate without being connected to specified
servodrive.

ltem

Description

Alignment

Alignment accuracy

Measure the distance at four different
positions on the circumference . The
[ difference of the maximum and

' minimum measurements must be
0.03mm or less.

Note: Turn together with the coupling.

&

£

When connecting servomotor with a machine, align the servomotor
shaft with the machine shaft and then couple the shafts based on the
alignment accuracy described above. If the shafts are not aligned
accurately, vibration will occur, which may damage the bearings and
encoder.

Mounting Direction

Servomotor can be installed either horizontally or vertically.

Water/Oil Mist

In water mist application, confirm the protection mode of servomotor

(except for through shaft section) before using.

In application where oil splashes on the through shaft section, use the

servomotor with an oil seal.

Precautions on using the servomotor with an oil seal:

. Keep oil level under the oil seal lip.

. Use oil seal in favorably lubricated condition.

. Avoid oil accumulation at the oil seal lip when using a servomotor
with its shaft upward direction.

Flange

Through shaft section
Refer to the gap where the shaft
: protrudes from the end of the mot

t Shatt
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Cable Stress Make sure there is no bending or tension on power lines. Especially
ensure core wires that are only 0.2mm to 0.3mm thin are not subject to
stress while wiring.

Connector Observe the following precautions:

. Make sure there are no foreign matters such as dust or metal chips
in the connector before connecting.

. When connecting a connector to motor, be sure to connect
the servomotor main circuit cables first. If the encoder cable is
connected first, the encoder may fail because of voltage difference
between PEs.

. Make sure of the pin arrangement.

. Connector is made from the resin. Do not apply shock so as to
prevent damage to the connector.

. When moving a servomotor with its cables connected, hold
the main body of the servomotor. If you hold the cables only,
connectors and cables may be damaged.

. When using bending cables, remember not to apply excessive
stress to the connector section. Otherwise, the connector may be
damaged.

[ Note] . Before installation, thoroughly remove the anticorrosive paint that coats
the end of the motor shaft.

Anticorrosive
paintis coate
here

. Vibration from improper alignment of shafts may damage the bearings.

. Do not allow direct impact to be applied to the shafts when installing the
coupling as the encoder mounted on the opposite end of the shaft may
be damaged.

2.3.2 Servomotor Installation Accuracy

The table below shows accuracy for ISMH and ISMV type servomotor’ s output shaft and
external installation. For the installation accuracy of various servomotors, refer to their
dimensions.

Accuracy Reference Diagram
A Perpendicularity between the flange face and output shaft:
0.06 mm |:@
©
B Mating concentricity of the flange: 0.04mm - -
C Run-out at the end of the shaft: 0.02mm l
(®)

2.3.3 Servomotor Rotating Direction

Seen from the load side, positive rotation of the servomotor is counterclockwise (CCW).

Counterclockwise
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2.3.4 Shock Resistance

When the servomotor is mounted with its shaft horizontal, it can withstand the following
vertical shocks:

. Shock acceleration: 490m/s2

. Shock occurrences: 2

i vertical

2.3.5 Vibration Resistance

When the servomotor is mounted with its shaft horizontal, it can withstand vibration
acceleration of 49m/s2 in three directions: vertical, side to side, and front to back.

Vertical
<«—» Front to bacl

~JJ-

Side to side Horizontal

2.3.6 Vibration Level

The vibration level for servomotor at rated rotating speed is V15.

[ Note] Vibration level V15 indicates maximum vibration amplitude of 151 m or less
when servomotor singly rotates at rated speed.
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2.4 Corresponding Relationship between Torque and Speed

In the following figures, “A” indicates continuous working area and “B” indicates short-
time working area.

ISMH1=-20B ESMH1=40E 1SMH1=758
(7] 9 woi0 0 woza
o " o
o 2 505 g
 eze2 8 40 409
25 = 1050 2 en L
P A '—‘|—— - 2 205012 L] 7 a0t A }ﬁ— .
= 1 = = 1w T
= o5 % ¢ = °
Torque (N'm) Torque (N'm) Torque (N'm)
ESMH2=10C20C00 ISMH2=15C30C03 ISMHHOI’:{OCD IsMH2z=25c30CT
@ o t0:0 O 08 O oy
o T e T s B wos T wor
@ 3 ® . b I o
B ot e o 403 2 & | Q wom
5 Ao ™ = 00 5 %0 " = B0
T 3o D 00 D 0n A 2 zcon (Hi—lk
Eto.u Al ! g 1oz 2 uo H =
= D 2 4 € & 1012 o & 1D 1% 0 a % 1m0 1% 0 @ % D 15 04 3
Torque (N'm) Torque (N'm) Torque (N'm) Torque (N'm)
1SMH2=30C30C0 ISMH2=40C30CO I5MH2=50C30C0
_g: L] _(ull (-1 | %) @
o 00 @ Flob ~ | @ o)
2 @ Py @
8 4o 8 4z00 | 8 wm
= = 300 \“ 3 Hm
3 wro A% R o s il e e e
Ewo = 1o l Eun
0 10 20 30 43 ¢ 10 20 30 40 %5 10 2 30 & 60
Torque (N'm) Torque (N'm) Torque (N'm)
ISMH2=29C ISMHI=34C
EEMH2-25B15C0] ISMH2=-13C15CO0 ISMHZ=12C15CT] ) irgn 500
120 Wi3wa O 3303 T 09| 5o
B 200 B am0 e g 0 3 oo 200
@ @ 2000 @ 24 o
2 o o 2402] = it
= 2030 P g =
e o N EY ¥:$ P A 3 = Ei 1 A $d_
=% e = m 11 2 ]
9 1 = 3 = T 1 i 3 1
1 2 320 2% e 20 ¥ 4D = 101520253035 e284 0200 &250 00 L0
Torque (N'm) Torque (N*m) Torque (N'm) Torque (N'm)
ISMH2-55C ISMH3.75C
D 403 o 4203 Ismn3-87B10CcT IsmMH3-12¢10C0
2 aua 2 3t 2 3200 g
D 3 - @ 3 @ 3500 @ F500
% 2= 2 1o 2 10 =t
x = 15 =140
ot ) E A R bl N .
= ) B = A ] T 0w o] El—
= :! = t 2w = 5w 1 ,r
10533540 5DEATE05 53 103 R T 10 1C 20 2% 10 o 10320 30 43
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D0y 200 0208 %
° ° o o
3 3 2 2
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Tuoo T Ti0w0 Tt
3 b | 3 il ]
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2.5 Overload Feature of Servomotor

Overload detection value is set under the condition of servomotor ambient temperature
(40°C) and hot start

Load (Times of Rated Servomotor Current) Operation Time (s)
120 230
130 80
140 40
150 30
160 20
170 17
180 15
190 12
200 10
210 8.5
220 7
230 6
240 5.5
250 5
300 3
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Chapter 3 Servodrive Specification and External Dimension

3.1 Servodrive Specification

3.1.1 Single-Phase 220V Servodrive

Size SIZE-A SIZE-B
Drive model IS500* SOR7 SOR9 S1R6 S2R8 S3R8 | S5R5
Continuous Output Current
(Arms) 0.66 0.91 1.6 2.8 3.8 55
Max. Output Current (Arms) 2.1 2.9 5.8 9.3 1" 16.9

Single-phase AC200V-240V, +10 to -15%, 50/60Hz
Single-phase AC200V-240V, +10 to -15%, 50/60Hz

Power Supply for Main Circuit

Power Supply for Control Circuit

Brake Processing External brake resistor Feljsiilé-tigrbrake
3.1.2 Three-Phase 220V Servodrive
Size SIZE-B SIZE-C
Drive model IS500* S3R8 S5R5 S7R6 S012
Continuous Output Current (Arms) 3.8 5.5 7.6 11.6
Max. Output Current (Arms) 1 16.9 17 28

Three-phase AC200V-240V, +10 to -15%, 50/60Hz
Single-phase AC200V-240V, +10 to -15%, 50/60Hz

Power Supply for Main Circuit

Power Supply for Control Circuit

Brake Processing

Built-in brake resistor

3.1.3 Three-Phase 220V Servodrive

Size SIZE-C SIZE-D SIZE-E
Drive model IS500* T1R9 | T3R5 | T5R4 T8R4 | TO12 | TO17 | T021 | T026
Continuous Output
Current (Arms) 1.9 3.5 5.4 8.4 11.9 16.5 20.8 | 25.7
Max. Output Current
(Arms) 55 8.5 14 20 28 42 55 65

Power Supply for Main

Circuit Three-phase AC380V-440V, +10 to -15%, 50/60Hz

Power Supply for

Control Circuit Single-phase AC380V-440V, +10 to -15%, 50/60Hz

Brake Processing Built-in brake resistor
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An alarm may be given if servodrive works out of the input power range. If the voltage exceeds
the following values, use a step-down transformer so that the voltage will be within the
specified range.

3.1.4 Servodrive General Specifications

Item Description

220V, 380V: single or three phase full-
Control Mode wave rectification
IGBT-PWM (sine-wave driven)

Wire-saving incremental type: 2500 P/
Feedback R

g Serial incremental type: 17 bits
é Ambient/Storage Temp. 0-40°C (derated when used within
S (*1) 40C to 55°C)/-20° Cto 85° C
f{;.)' Ambient/Storage Humidity | 90%RH or less (no condensation)
[ Vibration/Shock
©
D | conditions Resistance 4.9m/s2/19.6m/s2

Protection Level IP10

Pollution Level Level 2

Altitude Below 1,000m (derated when used at

an altitude of higher than 1,000m)
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Iltem Description
Load 0-100% load: +0.01% or less (at
Regulation rated speed)
Speed Volt Rated voltage +10%: 0% d
Regulation oltage ated voltage +10%: 0% (at rate
*2) Regulation speed)
Temperature | Rated voltage +10%: 0% (at rated
Regulation speed)
1:5000 (At the lower limit of the speed
Performance Speed Control Range control range, the servodrive will not
stop with a rated torque load.)
Frequency Features 400Hz (when JL equals JM)
Torque Control Accuracy o
(Repeatability) +2%
] " 0-10s (can be set for Acceleration /
§ Soft Start Time Setting Deceleration respectively.)
§ DC+ 10V/Rated speed (default
5 factory setting that can be changed by
= Instruction modifying function code)
<} *
(&} Voltage (*3) | |nput voltage: 12V at maximum
] Speed (servodrive rotates forward upon
I3 Instruction positive instruction)
L2 Input nout
° npu
= Impedance About 14k Q
e
Q Circuit Time
c% Constant About 47 u's
DC£10 V/Rated torque (default
. setting upon delivery; can change the
Input Signal Instruction setting range via function codes)
Torque Voltage Input voltage: 12V at maximum
Instruction (servodrive rotates forward upon
Input positive instruction)
Input
Impedance About 14k Q
Circuit Time
Constant About47n's
Select speed of stages 0 to 15 by
MS Speed Speed combing DI1 (CMD1), DI2 (CMD2) DI7
Instruction Selection (CMD3) and DI8 (CMD4) signals (This
function can be set to other terminals).
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ltem

Description

Feed Forward

0 to 100% (preset resolution: 1%)

Compensation
Performance iioni
\Ijvc;g;trl‘omng Completed 0 to 65535 instruction units (preset
Setting resolution: 1 instruction unit)
Direction + pulse
Input phase A/B orthogonal pulse
o Pulse Type | CCW/CW pulse
§o Instruction
= Pulse Differential driver
IS Input Form
5 Open collector
2 Input Differential driver: 1Mpps max.
S Pulse
‘g | Input Signals Frequency | Open collector: 200kpps max.
o : : : -
. Clear signal (input pulse form identical
Control Signal to instruction pulse)
Built-in Open Collector I .
Power Supply (4) +24V (built-in resistor of 2.4k Q)
! Select position of stages 0 to 15 by
pult-stage | position | combing DI1 (CMD1), DI2 (CMD2) DI7
Instruction Selection (CMD3) and DI8 (CMD4) signals (This
function can be set to other terminals).
- Output Form Phtasci-A, -B, -Z: differential driver
Position Output outpu
Frequency Dividing Ratio Any frequency division
10-channel DI
Servo enabled, alarm reset,
proportional motion switch, operation
© | Digital Input Signal allocation can be instruction switch, zero-position fixed
g | Signal modified. function enabled, pulse disabled,
k=) forward drive disabled, reverse drive
8 disabled, forward external torque limit,
= reverse external torque limit, forward

jog, reverse jog, position step input

Digital Output
Signal

Signal allocation can be
modified.

7-channel DO

Servo ready, motor rotating, zero
speed, speed arrival, position arrival,
position approach signal, torque limit,
brake output, alarm, servo error,
3-digit alarm code
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Iltem Description

Over-travel Stop

Deceleration to a stop at P-OT or
N-OT

Electronic Gear Ratio 0.001 <B/A <4000

Protection

Over-current, over-voltage, low
voltage, overload, main circuit error,
radiator overheated, power supply
phase-missing, over-speed, encoder
error, CPU error, parameter error,
others.

LED Display

Main power Charge, 5-digit LEDs

Analog Monitoring monitoring speed, torque and other

Built-in analog connector for

instruction signals.

Internal Functions

Communications

Connected Devices RS232, RS485
1: N Communications RS485: max. N=247

Shaft address Setting Set based on user parameters

Status display, parameter setting,
monitor display, error trace-back
Functions display, JOG and auto-tuning
operations, monitoring of speed &
torque instruction signals etc.

Others

Gain adjustment, alarm record, JOG,
DC reactor connection terminal for
harmonic suppressions.

[Note]l -

*1: Install servodrive within the ambient temperature range. When
servodrive is  stored in a cabinet, temperature inside the cabinet cannot
exceed the range.

*2: Speed regulation is defined as follows:

No-load speed —Full{oad speed
Speed Regulation = %100 %
Rated speed

Actually, processing resistance may change due to amplifier drift arising
from voltage/temperature variations. This will finally result in a change in
rotating speed, which is speed regulation because of voltage/ temperature
variations.

*3: Forward rotating means servomotor rotates clockwise viewed from
reverse load side. Servomotor rotates counterclockwise viewed from the
load and shaft side.

*4: The built-in open collector power supply is not electrically insulated from
the control circuit in the servodrive.

3.2 Installation of Servodrive

3.2.1 Installation Site

1. Installed in a cabinet

Design the cabinet size, servodrive configuration and cooling method so that the
temperature around the servodrive is controlled within 40°C.
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Installed near a heating unit

Minimize the heat radiating from the heating unit as well as any temperature rise
caused by natural convection so that the temperature around the servodrive is
controlled within 40°C.

Installed near a source of vibration
Install a vibration isolator on the servodrive to avoid subjecting it to vibration.
Installed at a Site Exposed to Corrosive Gas

Corrosive gas does not have an immediate effect on the servodrive but will eventually
cause the electronic components and contactor-related devices to malfunction. Take
appropriate action to avoid corrosive gas.

Other Situations

Do not install the servodrive in hot, humid locations or locations subject to excessive
dust or iron powder in the air.

3.2.2 Installation Direction

Install the servodrive perpendicular to the wall as shown in the following figure.

The

servodrive must be oriented this way because it is designed to be cooled by natural

convection or a cooling fan. Secure the servodrive using two to four mounting holes. The
number of holes depends on the capacity.

Fan Fan 50mm above

Wall

m

Ventilation

50mm above

Install the servodrive perpendicular to the wall and make the front panel of the servodrive
face outward.

Cooling

As shown in the figure above, allow sufficient space around each servodrive for cooling
by cooling fans or natural convection.

Side-by-side Installation

When installing multiple servodrives side by side, allow at least 10mm between
servodrives and at least 50mm above and below each servodrive. Install cooling
fans above the servodrives to avoid excessive temperature rise and to maintain even
temperature inside the unit.
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3.3 Servodrive Power Supply Capacities and Power Loss

The following table shows servodrive’ s power supply capacities and power losses at the
rated output.

Output Main Regenerative Control Total
q Current Circuit Resistor Circuit Power
Servodrive Model (Effective Power Power Loss Power Loss
Value) (A) | Loss (W) (W) Loss (W) (W)
IS5001SO0R7I 0.66 5 23
Single- IS500JSOR9I 0.91 10 28
phase - 18
220V IS5001S1R6I 1.6 15 33
IS5001S2R8I 2.8 20 38
Single/ | IS500C1S3R8I 3.8 30 58
Three-
phase | 5500155RS! 55 40 20 68
220V ' 8
IS5001S7R6I 7.6 55 84
21
1S500JS012I 11.6 92 121
Three-
phase 1S5001S018lI 18.5 120 23 165
220V
1S500JS025I 24.8 150 20 198
28
1S5001S033I 32.9 240 288
IS5000T1ROI 1.9 20 49
IS5001 T3R5I 3.5 35 8 21 64
IS5000T5R4I1 5.4 55 84
Three- IS5001T8R4I 8.4 83 126
phase 23
380V 1IS5000T012I 11.9 120 163
1IS5001T0171 16.5 180 20 228
1IS5000T0211 20.8 220 28 268
1IS5001T0261 25.7 250 298

3.4 Servodrive Dimension Diagram

3.4.1 Size-A Appearance and Specification
Single-phase 220V: IS5001S0R7I, IS500CJS0R9I, IS500JS1R6I and 1IS500C]S2R8lI
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, 2-M4 screw hole

“HHHHHE] & 3
/-producl appearance
uwy
I !
— _#77
L =0 | Egans |
Installation dimension
7
3.4.2 Size-B Appearance and Specification
Single-phase 220V: IS500]1S3R8I, IS5001S5R5I
Three-phase 220V: IS5001S3Ra8I, IS5001S5R5I
3-M4 screw hole
5 ~——Sisxskr—] e 4?* """"" 4 “/
% : roduct appearance
e |7
i g | i
T 1 q :
N | i
i i 0 3 i
Ml TR T |
i l_s8t0s |
i Installation dimension
75 17 D

3.4.3 Size-C Appearance and Specification
Three-phase 220V: IS500JS7R6l, 1IS500(1S012I
Three-phase 380V: IS500LJT1R9I, IS500] T3R5I and IS500] T5R4I1

4-M4 screw hole
i = ;H, ¥
roduct appearance
(_ZZ @ /p
[ &
i 2 4
| £ E
(= I
i &
i ; ( A ﬂ N
[ = | b "
B 805 |
! = Installation dimension
| | is] 1
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3.3.4 Size-D Appearance and Specification
Three-phase 380V: IS500JT8R4I, IS5001T012I

L ¢/4—M4 screw hole

T 1 i
- product appearance

IF:::. -

Hin =
(4 “ﬂ 1 9
i -
i I i

ii L = . ’j*

1l 100 HE— )

75,00 19 Installation dimension

3.3.5 Size-E Appearance and Specification
Three-phase 380V: IS5001T0171, 1IS5001T0211, IS5001T026I

/4—M4 screw hole

oy
L al8 i[53 58 7. i | 1iia +
N /product appearance

Al ],

L IS~ ih Ligy At
o 20205

0 100 Installation dimension
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Chapter 4 Cable Specifications and Dimension Diagram

4.1 Servomotor Main Circuit Cable (S5-L-M**-**)

4.1.1 Servomotor Main Circuit Cable Models

Model Length Adaptable Servomotor Connector

S$5-L-M03-3.0 3.0m

S$5-L-M03-10.0 | 10.0m

S5-L-M03-5.0 5.0m ISMH1, ISMH4, ISMV1 Series 4 Pin connector

S5-L-M24-3.0 3.0m

S5-L-M24-100 | 10.0m | P&V

ISMH2, ISMV2 Series and
S5-L-M24-5.0 5.0m ISMH3,ISMV3 Series(1.8kw or | 20-18 aviation plug

S§5-L-M25-3.0 3.0m
S§5-L-M25-5.0 5.0m
S$5-L-M25-10.0 | 10.0m

ISMH3, ISMV3 Series (2.9kw
or above)

20-22 aviation plug

4.1.2 Servomotor Main Circuit Cable Connectors

1) S5-L-M03-3.0, S5-L-M03-5.0 and S5-L-M03-10.0 Cable Connector

4 Pin Connector

Signal Name Pin No.
u 1
\ 2
W 3
PE 4

4PIN Connector

Direction A

3Red g @)1 Bue DT

h--_'_‘—‘—--
A
[ O ==

4 Yellow greenf

2) S85-L-M24-3.0, S5-L-M24-5.0, S5-L-M24-10.0, S5-L-M25-3.0, S5-L-M25-5.0 and S5-

L-M25-10.0 Cable Connector

20-18 Aviation Plug

Signal Name Pin
u B
\% |
W F
PE G

20-18 aviation plug
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20-22 Aviation Plug 2022 aviation plug
Signal Pin
u A fe @ -4
v c ©.0
W E
PE F
4.2 Servomotor Encoder Cable (S5-L-P**-**)
4.2.1 Servomotor Encoder Cable Models
Model Length sﬁ%gﬁﬁg{gr Adaptable Encoder Connector
S5-L-P00-3.0 3.0m Wire-saving
S5-L-P00-5.0 5.0m :gmw ’Slgpi/::sm’ incremental 9 Pin connector
S5-L-P00-10.0 | 10.0m encoder
S5-L-P21-3.0 3.0m ISMH2, ISMV2 ) )
Series and Wire-saving -
S5-L-P21-5.0 5.0m ISMH3. ISMV3 incremental 20-29 aviation plug
S5-L-P21-10.0 | 10.0m | Series encoder

4.2.2 Servomotor Encoder Cable Connectors

1) 85-L-P00-3.0, S5-L-P00-5.0 and S5-L-P00-10.0 Cable Connector

CN2 terminal 9 Pin Connector
Direction A
Direction A
=on I
"I Dlre:tlont Iaa]| 7
@l j=isis]
i A 3 |[afawj| &
Pin 1 Pin 11

2) S5-L-P21-3.0 and S5-L-P21-5.0 Cable Connector

CN2 terminal 20-29 aviation plug
Direction A
Il . |l o
L A
il B :

Pin 1 Pin 11
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4.2.3 Servomotor Encoder Wiring

1) Wiring Specification for S5-L-P00-3.0, S5-L-P00-5.0 and S5-L-P00-10.0

CN2 Terminal 9 Pin Connector Twisted Pair
Signal Pin Pin Signal A+ A-
A+ 1 3 A+ B+ B-
A- 2 6 A- Z+ Z-
B+ 3 2 B+ +5V GND
B- 4 5 B-
Z+ 5 1 Z+
Z- 6 4 Z-
+5V 13 9 +5V
GND 14 8 GND
PE (Izr;ieerl)ding Housing 7 PE I(:;i?;()ﬁng

2) Wiring Specification for S5-L-P21-3.0, S5-L-P21-5.0 and S5-L-P21-10.0

CN2 Terminal 20-29 Aviation Plug Twisted Pair
Signal Pin Pin Signal A+ A-
A+ 1 A A+ B+ B-
A- 2 B A- Z+ Z-
B+ 3 Cc B+ +5V GND
B- 4 D B-
Z+ 5 E Z+
Z- 6 F Z-
+5V 13 G +5V
GND 14 H GND
PE Sci;l)ding Housing J PE ?:)r;g)ciing

4.3 Servodrive /0O Cable (S5-L-S00-**)

1) Servodrive /O Cable Model

Model Length Remark
S5-L-S00-1.0 1.0 m |ltis applicable to all servodrive models.
S5-L-S00-2.0 20m
S5-L-S00-3.0 3.0m
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2) Servodrive I/0 Cable Appearance

Direction

- 1 ===
Pin'1 Pin 26
B
3) Wiring Specification for S5-L-S00-**
A B Twisted Pair
Pin No. Signal Wire Color Relation 1 3
1 SG White 2 4
One pair
3 PL1 Blue 5 6
2 SG White ) 7 8
One pair
4 DI3 Orange 9 10
5 Al1 White 11 12
One pair
6 SG Green 13 39
7 PULS+ White 14 15
One pair
8 PULS- Brown 16 17
9 Al2 White 18 44
One pair
10 SG Gray 19 20
1 SIGN+ White 21 22
One pair
12 SIGN- Red 23 24
13 PL2 White 25 26
One pair
39 DO8 Yellow 27 28
14 CLR- White 29 30
One pair
15 CLR+ Purple 31 32
16 +5V Red 33 34
One pair
17 PZ-OUT Blue 35 36
18 PL3 Red ) 37 38
One pair
44 Dl4 Orange 40 41
19 PZ0+ Red 42 43
One pair
20 PZ0- Green 45 46
21 Reserved Red 47 50
One pair
22 Reserved Brown 48 49
23 DI9 Red
One pair
24 DI10 Gray
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4.4 Servodrive PC Communication Cable (S5-L-T00-3.0)

1) Servodrive PC Communication Cable Model

Model

Length

Remark

S$5-L-T00-3.0

3.0m

It is applicable to all servodrive models.

A B Twisted Pair
Pin No. Signal Wire Color Relation 1 3

25 DO3+ Red

One pair
26 DO3- Yellow
27 DO2+ Red

One pair
28 DO2- Purple
29 DO1+ Red

One pair
30 DO1- Black
31 DO4+ Black

One pair
32 DO4- Blue
33 PAO+ Black

One pair
34 PAO- Orange
35 PBO+ Black )

One pair
36 PBO- Green
37 DO6 Black

One pair
38 DO7 Brown
40 DI5 Black

One pair
41 DI6 Gray
42 DI7 Black

One pair
43 DI8 Yellow
45 DI2 Black

One pair
46 DI1 Purple
47 +24V Black

One pair
50 COM White
48 Al3+ Brown

One pair
49 Al3- Orange

PE (shielding PE (shielding Black thermal PE (shielding
layer) layer) casing layer)
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2) Servodrive PC Communication Cable Appearance

=)
B
3) Wiring Specification for S5-L-T00-3.0
A B

Signal Pin Pin Signal

GND 5 1 GND
PC-TXD 3 2 RS232-RXD
PC-RXD 2 3 RS232-TXD

PE (shielding layer) Housing Housing PE (shielding layer)

4.5 Servodrive PLC Communication Cable (S5-L-T02-2.0)

1) Servodrive PLC Communication Cable Model

Model Length Remark

S5-L-T02-2.0 20m It is applicable to all servodrive models.

2) 4.5.2 Servodrive PLC Communication Cable Appearance

Direction
Av' Direction
o

A
3) 4.5.3 Wiring Specification for S5-L-T02-2.0
A B Twisted Pair
Signal Pin Sgir’]‘al 4 5
GND1 1GND et 6 7
RS485+4 | 4RS485+ R eaa
RS485-5 5RS485- ey
CANH6 6CANH o
CANL? 7CANL SN
PE Housing PE Housing | PE (Shielding layer)
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4.6 Multi-Servodrive Communication Cable (S5-L-T01-0.2)

1) Multi-Servodrive Communication Cable Model

Model Length Remark
S5-L-T01-0.2 0.2m It is applicable to all servodrive models.

2) Multi-Servodrive Communication Cable Appearance

3) Wiring Specification for S5-L-T01-0.2

A B Twisted Pair
Signal Pin Pin Signal 4 5
RS485+ 4 4 RS485+ 6 7
RS485- 5 5 RS485-
CANH 6 6 CANH
CANL 7 7 CANL
PE (Igg‘iaerl)ding Housing Housing PE (Shielding layer)

4.7 Servodrive Analog Monitoring Cable (S5-L-A01-1.0)

1) Servodrive Analog Monitoring Cable Model

Model Length Remarks

S5-L-A01-1.0 | 1.0 m It is applicable to all servodrive models.

2) Servodrive Analog Monitoring Cable Appearance

CE

3) Wiring Specification for S5-L-A01-1.0

A B
Pin Signal Wire Color Wire Color
1 AO1 Red Red
2 AO2 White White
3 GND Black Black
4 GND Black Black
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4.8 Precautions on Using Bending Wires

It is recommended that the bending radius be less than 90 mm. Even if the recommended
bending radius is respected in the mechanical design, incorrect wiring may cause early
disconnection. Observe the following precautions when wiring.

Cable Twisting

Ensure that cables are straightened when wiring. Twisted cables cause early
disconnection. Check the indication on the cable surface to make sure that the cable is
not twisted.

Fixing Method

Do not fix the moving points of the cable. Otherwise, stress on the fixed points may
cause early disconnection. Fix the cable at the minimum number of points.

Cable Length

If the cable length is too long, it may cause the cable’ s sagging. Besides the cable
length is too short, it may cause the excessive tension on the fixed points that will
cause the early disconnection. Use a flexible cable with the optimum length.

Interference between Cables

Avoid interference between cables. Interference limits the motion of cables, which
causes early disconnection. Keep sufficient distance between cables, or provide a
partition when wiring.
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Chapter 5 Cabling

5.1 Wiring Main Circuit

This section describes typical examples of main circuit wiring, functions of main circuit
terminals and the power ON sequence.

Analog Monitoring

Terminal
oo
/JD' | nd K
= isplay and Keys
L

HaReE () | - .

o

Lello o 5l | 3

4= L~ 3

o D [

353 2l 13

5Q = Lz
0 o
(2=

LMD
/N
sjeuwia] o/

S
_|
o =
=)
3—1
5 O —
o < o I
n o L‘J/"go
=% =[] 2. 0
mh—-..go_
WQ
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5.1.1 Names and Functions of Main Circuit Terminals

Terminal Name Description
Symbols
L1, L2, Main circuit power input 1IS5000J: SOR7, SOR9, Main circuit power supply
L3 terminal S1R6, S2R8 input, only L1 and L2.
AC220V can be input
between L1 and L2.
1S500: S3R8, S5R5, Main circuit power input
S7R6, S012, S018, should refer to rated
S025, S033 T1R9, voltage on nameplate.
T3R5, T5R4, T8R4,
T012, T0O17, T021, TO26
L1C, Control power input Control circuit power input should refer to rated
L2C terminals voltage of the nameplate.
B1/ e, External braking resistor 1IS5000: SOR7, SOR9, If the regenerative
B2, B3 terminals S1R6, S2R8 capacity is insufficient,
connect an external
regenerative resistor
(option) between
B1/eand B3.
1IS5000J: S3R8, S5R5, If the internal braking
S7R6, S012, S018, resistor is insufficient,
S025, S033, T1R9, remove the wire between
T3R5, T5R4, T8R4, B1 and B2. Connect an
T012,T017, T021, T0O26 | external braking resistor
(option).
DC reactor connection © 1 and ©2 are short circuited by default.

o1 terminals for power supply | If a countermeasure against power supply harmonic
2 harmonic suppression wavesigs required, connect a DC reactor between ©
1and @ 2.

U, v,w Servomotor connection Servo motor connection terminals are connected to

terminals motor U, V, W-phase connection.
@ PE Grounding terminals Two grounding terminals that are connected to
the power supply ground terminal and servomotor
ground terminal.

5.1.2 Wiring Main Circuit Power Supply Connector (Spring Type)

SIZE-A, SIZE-B and SIZE-C servodrives have removable connectors for main circuit power
supply and control power supply terminals.

To wire the connector, do as follows:

1. Check the wire size.

Applicable wire sizes are:

Single wire: ®0.5-®1.6mm
Twisted-pair wire: AWG28-AWG12

2.  Strip back the wire outer coating by 8 to 9mm.
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4.  Put the wire into the opening terminal.

§~8 mmj

3.  Open the connector wiring terminal using provided tool or a standard flat-blade
screwdriver.

Hang the provided tool in one terminal of the connector and press the connection
hook end into the slot as shown in Figure A.

Use a standard flat-blade screwdriver (blade width of 3.0 to 3.5 mm). Put the
blade into the slot as shown in Figure B, and press it down firmly.

5.1.3 Main Circuit Connection Cable Specification

For AC 220V
Teried Name Model: 1IS500*Sooo
Symbols OR7 | 0R9| 1R6 | 2R8 | 3R8 | 5R5 | 7R6 | 012 | 018 | 025 | 033
Main circuit | 1.25mm2 2.0mm2 3.5mm2 5.5
L1, L2, power mm2
L3 supply input
terminal
L1C, Control 1.25mm?2
L2C power
input
terminals
u,v,w Servomotor | 1.25mm2 2.0mm2 35 55 8.0
connection mm2 | mm2 [ mm2
terminals
B1/e, External 1.25mm2 2.0 3.5 55
B3 braking mm2 | mm2 [ mm2
resistor
terminals
PE @ Ground More than 2.0mm2
terminals
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For AC 380V
Terminal . Model IS500*Tooo*
ame
Symbols 1R9 | 3R5 | 5R4 | 8R4 | 012 [ 017 | 021 | o026
L1 L2 L3 Main circuit power 1.25mm2 2.0mm2 3.5mm2 5.5mm2
T supply input terminal
L1C, L2C | Control power 1.25mm2
input terminals
u,v,w Servomotor 1.25mm2 2.0mm2 3.5mm2 5.5mm?2
connection
terminals
B1/®, B3 | External 1.25mm2 2.0mm2 3.5mm?2
regenerative
resistor terminals
PE@ Grounding terminals | More than 2.0mm2

5.1.4 Typical Main Circuit Wiring Examples
B  Single-phase 220V

................. =
NN 2 |
Wiring circuit T | Servomotor
breaker o2 [ P — 1

|
|

! L
BU® u +
Noise B2 v +
filter H
B3 WJ.

1KM

-
N

Rk

\
B
. - _._|—|_._.£2_.-<

|__

oS

[ e T i
Power Power  Open circuit |
OFF (r)nN upon servo I ent
m | alarm (1RY)qkM [ 24V
! e /" ﬁ 31(1RY) Relay
DO4+ (ALM+)>
1KM Surge 1
ON upon suppressor i 1D (diode)
servo alarm  servo alarm display 32
(1RY) DO4- (ALM-) ﬁ
: com
|
=) l
|
[Note] In the single-phase 220V wiring, servodrive does not use L2. Thus, wiring L2
is prohibited.
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B Three-phase 220V

NNR

................. -
&1 i
circuit H | '___S_e_rlt_)mt_)EJ_r
breaker Q2 i T ':
[B1/© v 4 i
- !
B2 Vi i
Noise filter I T i
+ B3 w | i
1KM ¢ i
L L1 i i
T M\ !
yL2 =l |
T I A I
" LL3 i i
M ] i
! i
| F) |
Lic i
$ i
jL2c T J
Power ower Open circuit upon T i
OFF ON servo alarm | |CN1
m CIRY) KM i
[1 i (1 RY) Relay
. i DO4+ (ALM+)
1KM Surge :
ON Servoalarm o0 i D (diode)
upon servo ;
alarm (1RY) %ﬁy : DO4-9 (ALM- >>ﬁ
i
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B Three-phase 380V

N/

Noise

J( Wiring

circuit
breaker

111
w @
N

@
<
— . —o— —0—— - — - —

filter B3 W
s
1KM i L1 i
? D
jLe |
T i T |
| |
L # L3 i
!
| eo)
! L1C
t
e T
Power  Power Open circuit upon T i
OFF QN servo alarm | IcN1
m 1 (LI?Y) 1KM | [ +24V
; - {1 i 31 (1RY) Relay
. | DO4+ (ALM+
1KM Surge suppressof : i
ON upon Servo alarm 1 [ 32 1D (diode)
servo alarm display ! DO4- (ALM-) >
s i .
! : coM
i
| S !
L _
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B Multi-drive Wiring (Alarm Output Signal is Normally Closed Terminal)

Open circuit upon
P
P&v:v;r m on Y. senoalam (1RY)

Servomotor
bt

J( Wiring
circuit
breaker

1KM Surge
ON UFTO” suppressor B1®
servo alarm i
Servo alarm displa
(1RY) splay |:

w
KM S
S

b

Lic

24y, CNt
(1RY) Relay31

DO4+ (ALM+)
1D (diode)

32
—<\ DO4- (ALM-)

Servomotor
o2 PRbilidlias

Lic

L2c

o1
31
K pos+ (ALM+)
|

32!

—
DO4- (ALM-)

4o
C
C

o1

Servomotor

02 r
B1/®

B2 v

B3 w
L1

L2
L3

Lic

L2c

CN1

31
F————K poa+ (ALM+)
|

a)
'—</ DO4- (ALM-)

coMm g @
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B Multi-drive Wiring (Alarm Output Signal is Normally Open Terminal)

Open circuit
L 1 l Power Powerupon servo
iri ircui alarm (1RY!
e Wiring circuit breaker OFF ON. Y
] 1+
Noise PN upon Servo alarm  Surge
parvo alarm  gisplay suppressor
iy ™ oy, oo
L
L L1 L | L1 | | L1
L2 L2 L2
L3 :@ L3 :@ L3 :@
Lic Lic Lic
L2C L2C L2C
31 31 31
DO4+ (ALM+ DO4+ (ALM+ DO4+ (ALM+)
]32 32 32
& DO4- (ALM-) X DO4- (ALM-) DO4- (ALM-)
24V
(1RY) Relay
1D (diode)
COM

B Designing a Power ON Sequence

When designing the power ON sequence, please pay attention to the following precautions:

1.

Design the power ON sequence so that main circuit power supply is turned OFF when
a servo alarm is output. For more details on wiring, see the previous circuit diagram.

Upon the servodrive power-on, status changes of the output signal are shown as
follows:

Control Power Supply |

Control Power Supply ON |
(+5v) L]
|
Control program |
initialization
S p—
DO output ! O}%F Normal output status

'! Within | Within !
. During control power setup and control procedure initialization, DO output is OFF.

. When using the default logical method (ON valid), DO output state is determined
to be invalid during power-on initialization. However, the output logic can be
flexibly configured. When using the ON and OFF valid logic, DO outputs may be
mistaken for output valid. Please pay attention to this.
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5.1.5 Precautions on Wiring Main Circuit

Do not connect the input power lines to output terminals U, V, and W. Otherwise,
damage to the servodrive may result.

Braking resistor cannot be directly connected to between (P) and (N) terminals of the
DC bus. Otherwise, fire may result.

Do not bundle or run power and signal lines together in the same duct. Keep power
and signal lines separated by at least 30cm. Otherwise, malfunction may result.

Use twisted-pair shielded wires as signal and encoder (PG) feedback lines. Reference
input lines must be no longer than 3m and encoder lines must be no longer than 20m.

Do not touch power terminals within 5 minutes after power-off because high voltage
may still remain in the servodrive. Otherwise, electric shock may result.

Perform inspection after ensuring the CHARGE indicator LED is OFF.

Avoid frequently turning power ON and OFF. Do not turn the power ON or OFF more
than once per minute.

Since the servodrive has a capacitor in the power supply, a high charging current flows
for 0.2 seconds when the power is turned ON. Frequently turning the power ON and
OFF may result deterioration in main power devices.

5.2 Wiring Encoder

5.2.1 Encoder Signal Line Handling

D

Wiring-saving Incremental Encoders
Servodrive Host controller
',—] Line receiver
%< IP;;/\\C(;* : Ri Phas¢ A
Phase B, 35 |, PBO+
2 Tx Phase B
#1 = 36 ), PBO- Ry s
3(A)l, Blue A+ ] 1 PhaseG__ 19 | PCO+ IN Phast z
6 (B)[;Blue andlbtagk A- | 2 +_20 ], PCO- & ! RO
G 2 (C)|, Green | B+, | 3 H ':
5 (D)Green and/b/l ck B-)| 4 ~r ov
1(E Yellow Z+ 5 .
4(F) jellow andblackz- | 6 Choke coil iy
9 (GJJ Red +5V | 13
8 (H)[. Black GND | 14 PG5V [CNT ]
b PGOV 7l s
) oV - - ov
Smoothing capacitor
T Connector shell D7
7 (C: tor shell Shield wi R(terminator): 220-470 Q
(Connector shell) ield wire T @Fonnectorshel\[ C (Decoupling Capacitor: 011 F
*1 The pin number for the connector wiring depends on servomotor model.
ote
3,6,2,5,1,4,9, 8, 7: pin number for the ISMH1, ISMH4 and ISMV1
servomotors

. A, B, C, D, E, F, G, H: Pin number for the ISMH2 and ISMV2 series,
. ISMH3 and ISMV3 series servomotors.
*2: /“ represents twisted-pair wires.

v
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2)

Serial Incremental Encoder

Servodrive

Host controller

Line receiver

-
Phase A_ PACH |
&N PAO- |
g
Phase® 35, PBO+ |
- “_36 ], PBO-
3@l Ble | )pse|1s PhaseZ 19 |, PO+
6 (B)  Puple ' 1 PS-] 16 v 20, PCO-
T
Ly White +5V]| 13 PG+5
8 Black GND| 14 P(¥0V
N CN1
o 14,86
Connector
shell

Smoothing capacitor

7 (Connector shell )|

[Note]

*2:

Shield wire T

Connector shell T

D,

i<

R (terminator): 220-470Q

C (Decoupling Capacitor): 0.1 1 F

*1: The pin number for the connector wiring depends on servomotor model.

3, 6,9, 8, 7: pin number for the ISMH1, ISMH4 and ISMV1
servomotors.

. A, B, G, H: Pin number for the ISMH2 and ISMV2 series, ISMH3 and
ISMV3 series servomotors
© represents twisted-pair wires.

B!

Ao

/

5.2.2 Encoder Connector (CN2) Terminal Layout

Pin No. Signal Name Pin No. Signal Name
1 A+ 2 A-
3 B+ 4 B-
5 Z+ 6 Z-
7 Reserved 8 Reserved
9 Reserved 10 Reserved
1 Reserved 12 Reserved
13 +5V 14 GND
15 PS+ 16 PS-
17 Reserved 18 Reserved
19 Reserved 20 Reserved
Shell PE (Shield)

5.2.3 Precautions on Wiring Encoder

Sequence of wiring encoder and servodrive depends on encoder and servomotor

model.

AWG26-AWG16 twisted-pair shielded cable is recommended with wiring length of no

more than 20m.

Do not wire the reserved terminals.
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5.3 Wiring I/O Terminals

5.3.1 Typical /O Terminal Wiring Examples

The connection between 1/O signals of servodrive and host device is shown as below:

High-accuracy analog Al3+
signal input
Max. input +12V Al3-

Servo unit

+

5V 16
External 5V
Analog speed 1 power supply
input pﬁ GND Max. 200mA
Max. input +12V GN GND
GND
Analog torque Al2
input
Max. input 12V GND. \1%7 334PAO
344PAO
K Encoder
PULS puLs |7 1502 PBO pulse output
[CW Phass ZIR [Pus Js — R4 KPBO
111500 KPZO
KIPZO

SIGN SIGN
CCWPhased} /SIGN E@
Position
referencé CLR —%15
/CLR 14 g:g

K pz-ouTOrigin signal
K« COM open collector

33
=
O
o [= [N 2w [w
S [N o o o o

output
COM
24V
Open LIS 2.4k Value inside the bracket
collector 13 is the default function
reference PL2 b DO function can be
powTr PL3YI8 £ flexibly configured
su i
pp ¥24V power 4%4V s through function code
suppl el DO1+(S-RDY+)
= binewon =l @@ DO1-(S-RDY-)
Value inside th Ny
bracket is thg_/_ DI2(CMD2) |44 ;@ @@22{ DO2+(V-CMP+)
default function. D 284D02-(V-CMP-
function can  bg_/DIS(DIR-SELLg [ Ezg ( )
flexibly configure DO3+(ZERO+)
through  functior] /DI4(ALM-RST)[44 ;3@ 268 DO3-(ZERO-)
code.
|, DI5(S-ON).l4d §3§ DO4+(ALM+)
3
DO4-(ALM-)
ON valid in the_/DIBZCLAMP) |41 B
default status| S
which can modify /__ DI7(CMD3) 42 ;—E 37 DOB(ALO)
its positive and 'ﬂ 38
negative logic | , DIB(CMD4) 43 — ;;’g <] DO7(AL1)
39
| DI9(JOGCMD+)23 — ;:;g 4| DO8(AL2)
—D—@ ON valid in the default
>

Note: The servodrive can provide [COM Connector | negative logic
24V optocoupler drive power & shell
(without the external 24V PE shield connects to
industrial control powej. the connector shell

110(JOGCMD-)24 3 cOm status, which can
COM >5__|0_ @| modify its positive and

[ Note] | represents twisted-pair wires.
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1)  Speed Control Mode
Servo unit
%4
TG 45y
External 5V
1 power supply
5% GND' Max. 200mA
GND
GND
?;33;1 PAO
/PAO
35 Encoder
150Q PBO
PULS PULS \7 36 /PBO pulse output
[CW phase A] /PULS 8 ;3@ 194 p70
SIGN R (SieN {11150 204 /pz0
ICCW ph 2 . .

) phase ] /SIGN 121500 %g 17 pz-oyuTOrigin  signal
Posntlop CLR CLR 15 504, com open collector
instructio l/\q ’ /CLR ’:14 — ;3@ output

N COM
Value inside the
Open collector PL1 ?racl;etlsDtgefdefa!ult
instruction PL2 c‘;”ncg‘;”ﬁexibl;”cnon
|
power supply PL3 configured through
function code.
+24V power supply y¢7] 29 DO1+(S-RDY+)
_ /. DI(CMD1 )4 ;3@: @@ DO1-(S-RDY-)
Value inside the S
bracketisthe | DI2(CMD2) |45 ;g s 274 DO2+(V-CMP+)
default function 13¢] 928« Do2-(v-CMP-
DI function can bq,_/DIBOIRSEL) 4 [ 3¢ 534 (V-CMP-)
flexibly configureq 2 DO3+(ZERO+)
i DI4(ALM-RST & 26
g:)rg:.gh function | /DI4( \44 g:g 3 4“ 2 DO3-(ZERO-)
|/ DIS(S-ON\ga By ?23 DO4+(ALM+)
3
DO4-(ALM-
ON valid in thg / DI6ZCLAMPY41 =l g
default status, >
YVhiCh c‘a.n mOdif‘L/ D|7(CMD3) 44 ;-)g 37 DOG(ALO)
its positive an —L)| 3
negative logic | , DI8(CMD4) |43 = §3§ {J DO7(AL1)
| S 3% Do8(AL2)
|_PI9JOGCMD+)[o 3 « |
L ON valid in the
| DI10(JOGCMD-) |24 — %’g COM | default status, which
coMm >€%_ can modify its positive
COM Connector | and negative logic
shell

Note: The servodrive can provide24
optocoupler drive power(without the

external 24V industrial control power).

[Note]

/ represents twisted-pair wires.

PE shield connects to

the connector shell
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2) Position Control Mode

Servo unit
Al3
High-accuracy §8—‘
analo_g signal input Low pass filter 5V
Max. input +12V Al3-49 1§,
External 5V
1 power supply
AD > GND Max. 200mA
K GND
GND
A2y {Tow pass er |
Analog torque input Low pass filter
Max. input 12V GN ;% 33pA0
344PAO
D Sg PBO Encoder
3 \PBO pulse output
%pz0
2%4pz0
174 pz.ouTOrigin  signal
50, OM open collector
output
COM
Value inside the bracket
is the default function.
DO function can be
flexibly configured
24V | 24V through function code
+ ]
power supply 41 = s 29, DO1+(S-RDY+)
s bin(cmD1){ad B B 92%Dpot-(s-RDY-)
Value inside the S
bracketisthe |~/ DI2(CMD2) 45 %@ ;7 DO2+(V-CMP+)
default function. D| ] 7] 28 (V- .
function can be |/ DIBOIR-ELs [ [13¢ 538] T DOZ(v-CMP-)
flexibly configured 3 2 DO3+(ZERO+)
gggggh function | ,DI4(ALM-RST), |44 %g i 1ﬂ 264 pO3-(ZERO-)
_ - %—)@
|~ DI5(S-ON).l4d 3 31 DO4+(ALM+)
DO4-(ALM-
ON valid in the_/DIBZCLAMP) g ;3@ @ﬁ (ALM)
default status 3
which can modify /__ DI7(CMD3){42 ;»@: 37006(AL0)
its positive and —ﬁ 3
negative logic | , DI8(CMD4) |43 — ;:;g {J DO7(AL1)
39
——22KDOB8(AL2)
19(JOGCMD+) |23 — g*g
- 2 < ON valid in the
DM 0(JOGCMD-) 4:' ;»g COM default  status,
D1 COM ‘;__‘0- > which can modify
it it
Note: The servodrive can provide [COM é Conrr:elcl:tor Insegapts/z :gzicand
24V optocoupler drive power € she
(without the  external 24V PE shield connects to
industrial control powey). the connector shell
[ Note] | represents twisted-pair wires.
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3)  Torque Control Mode

AL frow pass fiter
Analog speed limi ow pass filter
Max. input 12V 6N
Torque reference Al2
Max. input £12V
P GN ;%7

Servo unit

coojc)

Low pass filte

24V
+24V power supply 47
>
. biemp1)a — ;:;g
Value inside the
bracketisthe |/ DI2(CMD2).45 ;3@
default function.
DI function can bd__/DIS(DIR-SEL)\4 ;3%
flexibly configured
through function | /DK(ALM-RST) |4 %?)g
code.
|~ DI5(S-ON). |44 ;3@
ONvalidinthe |/ DI6ZCLAMP)41 §3§
default status,
which can modify|_/__DI7(CMD3) 42 §3§
its positive and
negative logic | DI8(CMD4)E @i@
| PI9(JOGCMD+)|23 — ;3@
| DHMO(JOGCMD-) |24 ;3@
COM >51()_

Note: The servodrive can provide
24V optocoupler drive power
(without the external 24V industrial
control power).

[Note]

@

= N |= W W |Ww W
~N O o o |0 & |w

[
o

COM

w N
\‘%@

ot
L
l.\.)l\.)

N
o

ot
I

3,

w W
© N

(o8
©

H‘i[“ﬁ

cOM

External 5V
power supply
GND Max. 200mA

: 2
N >
i

GND

PAO
/PAO
PBO
/PBO
PzO
/PZO

Encoder
pulse output

pz-ouT Origin signal

COM

open collector
output

Value inside the bracket
is the default function.
DO function can be
flexibly configured
through function code

DO1+(S-RDY+)
DO1-(S-RDY-)

DO2+(V-CMP+)
DO2-(V-CMP-)

DO3+(ZERO+)
DO3-(ZERO-)

DOA4+(ALM+)
DO4-(ALM-)

DOB(ALO)
DOT7(AL1)

DOB8(AL2)

ON valid in the
default status, which
can modify its
positive and

&1 o

/ represents twisted-pair wires.

negative logic

PE shield connects to

the connector
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5.3.2 I/0 Signal Connector (CN1) Terminal Layout

26 28 30 32 34 3638 4042 4446 48 50
ONONORONORORORONORORONONO)
2729 3133353739 4143 4547 49
ORCRONONCRONCNORBONORONO
1 3 57 9 111315171921 2325
ONONCBONONONORONONONORONO!
2 4 6 8 101214 1618 2022 24
ONONONONORONOBONONORONO)

5.3.3 I/0 Signal (CN1) Names and Functions

All logical control I/O terminals can be flexibly allocated with other functions via function
codes. The following functions are the factory default functions.

1) Input Signals

; Default Pin g
Signal Name B No. Function
DI1 CMD1 46 | MS speed selection 1
DI2 CMD2 45 | MS speed selection 2
Direction selection for MS speed operation reference:
DI3 DIR-SEL 4 default direction or reverse direction
Dl4 ALM-RST 44 | Alarm reset: reset servo alarm
General DI5 S-ON 40 | Control servo motor ON/OFF
DI6 ZCLAMP 41 | Zero-clamp function enabled
DI7 CMD3 42 | MS speed selection 3
DI8 CMD4 43 | MS speed selection 4
DI9 JOGCMD+ | 23 | Forward jog
DI10 | JOGCMD- | 24 | Reverse jog
PULS+ 7 . Input mode:
PULS- 8 Bﬁ‘lhsa?e-qutri):ltdrive Direction + pulse
SIGN+ 11 Open-collector Phase A /B orthogonal pulse
SIGN- 12 | VP CCWI/CW pulse
Position %ILET 12 Clear error counter during position control
PL1 3 +24V working power is supplied when PULS, SIGN,
PL2 13 and CLR reference are open-collector output signals.
PL3 18 (The internal 24V power supply of servodrive is
generated by 2.4k resistor.)
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; Default Pin .
Signal Name Eurnalien No. Function
Al1 5
Al2 9 . . ) . )
Analog input signal, input voltage: maximum +12V
Analog Al3+ 48
Al3- 49
GND 160 Analog input signal ground
2) Output Signals
Signal Name Default Pin .
Function No. AU
DO1+ S-RDY+ 29 It turns ON when servo is ready to receive servo
DO1- S-RDY- 30 ON (S-ON) signals.
DO2+ V-CMP+ 27 It turns ON when servomotor speed within the
DO2- V-CMP- 28 setting range is in line with speed reference.
DO3+ ZERO+ 25 It turns ON when servomotor speed is below
DO3- ZERO- 26 speed threshold.
DO4+ ALM+ 31 )
DO4- ALM- 32 It turns ON when an error is detected.
PAO+ 33 Phase-A pulse dividing Phase A/
PAO- 34 output B orthogonal
frequency dividing
PBO+ 35 Phase-B pulse dividing pulse output
PBO- 36 output signal
PZO+ 19 Phase-Z pulse dividing Zero-point pulse
General PZO- 20 output output signal
. - Zero-point pulse
PZ-OUT 17 ngslﬁ Z pulse dividing open-collector
P output signal
DO6 ALO1 37 Alarm code output: output 3-bit alarm code
DO7 ALO2 38 Open-collector output: 30 V and 20 mA at
DO8 ALO3 39 maximum
+24V 47 Internal 24V power supply, voltage range: +20-
28V
CcoM 50 Maximum output current: 200mA
+5V 16
Internal 5V power supply
GND ; Maximum output current: 200mA
PE Shell

5.3.4 Interface for Reference Input Circuit

1) Analog Input Circuit

CN1 connector terminals, 5-6 (Al1 analog input), 9-10 (Al2 analog input) and 48-49 (Al2

analog input) are described here.
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Analog signals are either speed or torque reference signals. The input standard is as
follows:

. Maximum allowable voltage: =12 V

. Input impedance: about 14 k Q

Servodrive Servodrive

A1 (AI2) | 5 (g) AI3+ |48

12v —_E ﬁ 12v —_E ﬁ
GND gﬂ)) About 14k Q Al3- 49About 14k

2) Position Reference Input Circuit

CN1 connector terminals, 7-8 (reference pulse input), 11-12 (reference symbol input) and
15-14 (Clear inputs) are described below. An output circuit for the reference pulse and
error counter clearing signals at the host controller can be either differential driver or open-
collector output

a) Differential driver output

Servodrive

PULS+ (SIGN+, CLR+) |7 (11, 15)

é
I/\'(] 1500 % %_)g

PULS- (SIGN-, CLR") “[8 (12, 14)

Please ensure that “2.8V < (Hlevel) - (L level) < 3.7V” .

If the formula above is not satisfied, pulse input of servodrive will be instable. This will result
pulse loss upon reference pulse input or reverse reference upon reference direction input.

b) Open-collector output:
When servodrive internal 24V power supply is used, the circuit is as follows:

Servodrive

3(13,18)
PL1(PL2, PL3) »/2 4k 92]-4\/
PULS+ (SIGN+, CLR+)| | 7(11,15)

9
PULS- (SIGN-, CLR-) 150Q &4

com_ | 50

e
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When external power supply is used, the circuit is as follows:

Servodrive

vCcC

RI" pyLs+ (SIGN+, CLR+)

7(11,15)

15003 Vi ¥3

i PULS- (SIGN-, CLR-)

8 (12, 14)

To ensure the current within 6mA-10mA, set R1 resistance as follows:

VF=1.5-1.8

VCC Voltage R1 Resistance
24V 2.4kQ
12V 1.5k Q
5V 200Q

3)

Digital Output Circuit

Chapter 5 Cabling

CN1 connector terminal 46 (DI digital input) is described below. The output circuit at host
controller can be relay output or open-collector output.

Relay output Open-collector output
Servodrive Servodrive
24V 24V
3.3kQ 3.3kQ
DI1 |46 D[ 46
COMW 50 COM\{50
b0 =27

5.3.5 Interface for Output Circuit

1) Encoder Output Circuit
CN1 connector terminals, 33-34 (phase A output), 35-36 (phase B output) and 19-20 (phase
Z output), are described below.

Encoder circuit outputs signals through differential driver. It comprises the position control
system at the host controller and meanwhile provides feedback. Use the differential
receiving circuit at the host controller.

Servodrive

PAO+ (PBO+, PZO+)| 33 (35, 19)

PAO- (PBO-, PZO-) | 34 (36,20)

-69 -



Chapter 5 Cabling 1S500 Servodrive User Manual

CN1 connector terminals 17-50 (phase Z open-collector output) terminals are described
below.

In addition, the encoder phase Z pulse dividing output circuit outputs signals through open
collector. It comprises the position control system at the host controller and meanwhile
provides feedback. Use the photocoupler circuit, relay circuit or bus receiving circuit at the
host controller side.

Servodrive DC 5V-24V

17/Pz-0U

_d 50 QOM O ptocoupler

CoM

Maximum allowable voltage/current of the servodrive internal photocoupler output circuit is
as follows:

. Voltage: DC30V

. Current: DC50mA

2) Digit Output Circuit

CN1 connector terminal 29 (DO digital output) is described below.
a) DO1-DO4: Photocoupler Output

Relay input Photocoupler Input:

Servodrive Servodrive DC5V-24V

DC5Y-24V
r—
Relay
29 | PO1 L 29} DO1

Eﬁ 504 COM Mﬂ 50 | COM

Jaidnooojoyd

Maximum allowable voltage/current of servodrive internal photocoupler output circuit is as
follows:

. Voltage: DC30V (Maximum)
. Current: DC50mA (Maximum)
b> DO6-DO8: Open-collector Output
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Relay Input: Photocoupler Input:
Servodrive Servodrive  DC5Y-24V
DC5. -?iV T
Rela =3
29| D01 (_ Relay 29) DO g
50),COM 50} COM 5
o
COM COM

Maximum allowable voltage/current of Servodrive internal photocoupler output circuit is as
follows:

. Voltage: DC30V
. Current: DC50mA

5.4 Wiring Holding Brake

There is no polarity for holding brake input signal. Therefore, 24V power supply should be
prepared. The standard connection between brake signal/BK and the brake power supply is
shown as below:

Servodrive Servomotor

I

Power supply

i L S
\é/

Brake controls relay
BK RY  (/BK+)

b
&)

+24V

(/BK-)

b
\@/
S

Brake power supply

BK RY
I
AC DC I
L
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5.5 Wiring Analog Monitoring Signals

5.5.1 Analog Monitoring Signal Connector (CN5) Terminal Layout

SN Definition SN Definition | I |
1 3
1 GND 3 GND 1 @ IE 1
i @2 @4 1
2 AO1 4 AO2 L ]

5.5.2 Monitoring Content

Signal Monitoring Content
AO1 00: Motor rotating speed
01: Speed reference
AO2 02: Torque reference
03: Position b

04: Position amplifier deviation

05: Position speed reference

06: Positioning completed

07: Speed feedforward (H04-50, H04-53)

[ Note] Upon control power OFF, analog monitor output terminal may output 5V
voltage during 50ms. Please take full consideration.

5.6 Wiring Communication Signals

5.6.1 Communication Signal Connector (CN3 and CN4) Terminal Layout

SN Definition Description

GND Ground

2 RS232- RS232 receive terminal can connect to the O
RXD host computer. =z

3 RS232- RS232 receive terminal can connect to the w
TXD host computer.

4 RS485+ Reserved

5 RS485-

6 Reserved CZ)

7 Reserved BN

8 +5V +5V power supply

Shell | PE shell

[ Note] . Both CN3 and CN4 are the internal parallel communication signal
connectors.
. Do not wire the reserved terminals.
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5.7 Wiring and Anti-interference

5.7.1 Precautions on Wiring
To ensure safe and stable operation, observe the following wiring precautions:
1. For wiring for reference inputs and encoders, select specified cables.

2. For ground wiring, select a cable of 2.0mm2 or thicker).

. At least D-type ground (100 Q@ max.) is recommended.

. Ground to one point only.

. Ground the servomotor directly, if servomotor is insulated from the machine
3. Do not bend or apply tension to cables.

The core wire of a signal cable is 0.2mm or 0.3 mm thin. Thus, handle the cables
carefully.

4. Use a noise filter to prevent noise interference.

If the equipment is to be used near private houses or may receive noise interference,
install a noise filter on the input side of the power supply line.

5.  To prevent malfunction due to noise, take the following methods:

. Install the input reference device and noise filter as close to the servodrive as
possible.

. Install a surge suppressor in the relay, solenoid and magnetic contactor coils.

. Separate a power line and a signal line by at least 30cm. Do not bundle or run
them in the same duct.

. Do not share power supply with an electric welder or electrical discharge machine.
Remember to install a noise filter on the input side of the power line, when the
servodrive is installed near a high-frequency generator.

6. Use a molded-case circuit breaker (QF) or fuse to protect the power line.

The servodrive connects directly to a commercial power line without a transformer, so
always use a QF or fuse to protect the servodrive from accidental high voltage.

7. Install an earth leakage breaker for protection against overloads and short-circuiting,
or install an earth leakage breaker combined with a wiring circuit breaker for ground
protection, since the servodrive has no internal ground protection circuits.

5.7.2 Anti-interference Wiring

1)  Wiring Example
The servodrive uses high-speed switching components in the main circuit, which may result
in switch noise. To prevent this, correctly wire and ground the servodrive.

The servodrive has an internal microprocessor (CPU). Thus, install a noise filter properly to
protect it from external noise. An anti-interference wiring is shown as below:
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Noise filter (Note 3) Servodrive
AC200V L1 u £ \
or 3; L2 \Y 7 M
AC380V L3 w L
\
I €]
Casing, N Ny
above 3.5mm? CN1[I - (PG
(Note 1) L1C b Y
L2C
CN2
- - ———-o Operation relay sequence (
>- — -+ —e Signal generation circuit
rovided by customel
e Y "
(Note 3) (Note2) More thazn Above,
) 2.0mm 3.5mm
AVR -]
%: 1LF (Ground) I
*® A Casing, —
Casmg above@ above 2.0mm? Casing, Hove
3.5mm*~ (Note 1) 3.5mm? (Note 1

Ground: Ground to
Ground round I
(D-type l:}round) F’_Ebpme an independent

+ ground
A CAUTION

. For ground wires connected to the casing, select a wire of at least 3.5mm2 thick
(preferably, plain stitch cooper wire).

. ]~ represents twisted-pair wires.

. When installing a noise filter, follow the precautions on using the noise filter described
below.

2) Correct Grounding
a) Grounding the servomotor shell

Make sure to connect ground terminal @ of servomotor to @ of servodrive, and tie

@ to ground. If the servomotor is grounded via the machine, a switching noise current
will flow from the servodrive power unit through servomotor stray capacitance.

b) Interference on the reference input line

If the reference input line receives noise, ground the 0V line (SG) of input line. The
servomotor main circuit wire runs through a metal conduit, so ground the conduit and its
junction box.

For all grounding, ground at one point only.

3) Precautions on Using the Noise Filter
Use an inhibit type noise filter to prevent noise from the power supply line. Install a noise
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filter on the power lines for peripheral devices as necessary. When installing and wiring a
noise filter, please obey the following precautions. Otherwise, the effect of noise filter will be
lowered greatly.

a) Do not put the input and output lines in the same duct or bundle them together.

H
Separate these circuits

b) Separate the noise filter ground wire from the output lines.

Casing Casing

c) Directly connect the noise filter ground wire to the ground. Do not connect the noise
filter ground wire to other ground wires.

X
>

Servodrive Servodrive,

Thick &

‘Shielded
Yo ard ground wire

o

f

Shielded ground wire
Casing Casing
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d) Upon grounding a noise filter inside a unit:

If a noise filter is located inside a unit, connect the noise filter ground wire and the ground
wires from other devices inside the unit to the ground plate for the unit first, and then ground
these wires.

Unit

i[ Servodrive l

1 Noise :

n!_ filter @ i

| H

i Servodrive !

H |

! i

! @] i

! i

L i

! i

= 1 .
Ground i/77 !
.Casing |
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Chapter 6 Digital Operator

6.1 Introduction to Operation Interface

The operation interface of the servodrive consists of five 7-segment LED Nixie tubes
and five key, which are used for servodrive’ s status display and parameter setting. The
interface layout is as follows:

© 0 0 0 O
MODEAv«SET

6.1.1 Key Names and Functions

Key Function
‘w.“ Press this key to shift between function code groups in turn or return to the upper-
: level menu.
o Press this key to increase the set value of the current flash bit and long press it to
A rapidly increase the value.
ress this key to decrease the set value of the current flash bit and long press it to
o P this key to d th t val f th t flash bit and | it t
v rapidly decrease the value.
[ ) Press this key to shift to the next digit on the left.
<4 Long press: Can be used for page turning when contents of more-than-5-digit Nixie
tubes are displayed.
SE.T Press this key to save the change and enter the next menu.
[ Note] When an alarm is output, please find the reason and clear the fault first before

resetting the alarm.

6.1.2 Servodrive Status Display

The servodrive status is displayed in a 5-digit Nixie tube.

Code LED Display Meaning

“rESEt” Software is in the start or reset status.

“nrd” Servo is not ready after start or reset. For example, the
nr main circuit is not powered on.
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Servo is in the normal running status. In this case, you
run |— |_| l—l can query the servo’ s running status and variables
via function codes of Group HOb.

“rdy” Servo is in the normal state, waiting for the host
Y |_ controller to initiate an enabled signal.

Servo error occurs; “xxx” indicates the error code.
For specific error codes, refer to Chapter 11.

“Erxxx” — l_

6.1.3 Servodrive Parameter Browsing and Modification

To view the servodrive variable status, press the MODE key to shift to the Group H** and
select corresponding function code.

MODE R
T e B
— A H (EmE
o e LA g E: - =
MODE f
Running status Parameter setting
monitoring mode mode (level-0 menu)

After switching to parameter display mode, the parameter group number is first displayed
as “Hxx.” , also called “level-0 menu” . The digit that flashes indicates the status. The
flashing digit will increase/decrease 1 if you press the UP/DOWN key. The flashing digit will
shift if you press the SHIFT key. Then you can set the group number.

up SHIFT

NV —YP NP —
HOU. HOT. HO
! DOWN 1= SHIFT ——

Once you set the group number, press the SET key. Then the function code number is
displayed as “Hxx.xx” , also called “level-l menu” .

Once you set the function code as required, press the SET key. Then the function code is
displayed, also called “level-ll menu” . If the function code can be modified, the rightmost
digit flashes. You can perform modification by pressing the SHIFT/UP/DOWN key, shown as
below:

N>

Level-0 menu Wh digit flash
| SET en a digit flashes, you can
Selgcft group mumber H07 S N press the UPDOWN/SHIFT key
of function code Y v to modify the flashing digit.
Level-1 menu \ DY
— SET
Select function ODE HO7 . 0’3\ —
code number I v
A
Level-1I menu MODE 30 | SET d
Set function code value IS < SET one
N ]
" J
MODE
After a change is saved by pressing “SET” , “done” is displayed ( “done” is not

displayed if the modified value remains the same). You can exit from the status monitoring
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mode and enter the parameter mode to query and perform modification by pressing
“MODE” .

6.2 Parameter Setting and Display

6.2.1 Parameter Modification Property and Display Characteristics

For displayable parameters (running parameters) that are displayed without flashing digit
after entering level-l1l menu, the SHIFT/UP/DOWN key becomes invalid. For parameters that
are settable after shutdown, they can be changed only after the servo is disabled.

6.2.2 Setting Parameters of 5 Digits or Less

The 5-digit parameters within the range of -9999 to 99999 can be displayed or edited on the
Nixie tube display interface.

6.2.3 Setting Parameters of 6 Digits or More

For parameters out of the range of -9999 to 99999, 6 or more digits will be required. The
digital operator displays the parameters of 6 digits or more in the 4-digit X 3-page mode.
The “—” sign blinking on the leftmost of each page indicates the displayed segment.

The following figure shows a parameter value of -10501080.10, which is displayed in three
pages of “-10” , “5010” and “80.10” . Long pressing the SHIFT button can realize
page turning.

The “—” sign blinking on the left indicates the
displayed segment . Pressing the SHIFT button can
automatically switch between segments .

Page I First 2 digits Page Il Middle 4 digits Page Il Last 4 digits

B e W

These signs indicate that the displayed
value is negative and the signs are not
displayed if the value is positive .

The screen will automatically switch to the corresponding segment after you press the
SHIFT button. Suppose the screen currently blinks at the kilobit. Once the SHIFT button is
pressed, the screen displays the succeeding four digits and blinks at the myriabit (rightmost
digit of this segment). In this case, pressing the UP/DOWN button indicates increasing
or decreasing 10000. For settable parameters, you can perform modification by pressing
SHIFT. But for displayable parameters, long pressing the SHIFT button can realize page
turning.

6.3 Monitoring Display Parameter List

Monitoring display is a function of displaying reference values set in the servo drive, status
of 1/0 signals and the internal status of the servo drive. The monitoring display parameters
are shown as below:

-80-



1S500 Servodrive User Manual

Chapter 6 Digital Operator

display)

Function . : : Related -
Code Name Setting Range | Min. Unit Type Mode Description
Actual Motor :
HOb.00 Speed 1rpm Display | PST rpm
Speed ’
HO0b.01 Reference - 1rpm Display |S rpm
Internal Torque
Reference o, ; o
HOb.02 (relative to 0.1% Display | PST %
rated torque)
Input Signal ) Refer to
HOb.03 | Monitoring DI |~ - Display | PST 822
Output Signal . Refer to
HOb.05 Monitoring DO |~ - Display | PST 822
Relative to origin
displacement.
When maximum
Absolute value of HOb-
position ! 07, HOb-13 or
HOb.07 | counter (32- - reference |Display |P HO’b-17 exceeds
bit decimal unit 1073741824
display) N
-1073741824,
the counter re-
counts from 0.
Mechanical Relative to the
Angle (the origin angle
HO0b.09 | number of - 1p Display |P and related to
pulses from the the number of
origin) encoder lines.
Rotating Angle
HOb.10 |2 (Electrical - 0.1° Display |PST
angle)
Enter Position
HOb.11 | Corresponding |- 1rpm Display |P Pulse frequency
Speed
Deviation
Counter
(position 1
HOb.12 ?Eer;/;ag:ggs) - refgrence Display |P Reference unit
only when in unit
the position
control)
Enter
Reference 1
HOb.13 | Pulse Counter |- reference |Display [P
(32-bit decimal unit
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Function

Related

upon Selected
Error

Code Name Setting Range | Min. Unit Type Mode Description
Feedback
Pulse Counter
(Encoder pulse
HOb.17 | of 4 times - 1p Display [P
frequency data:
display 32-bit
decimal)
Total Power-
on Time (32- 0.0- . Total time after
HOb.19 | it decimal | 429496729.65 | 018 Display |- power on.
display)
Al1 Sampling .
HOb.21 Voltage 0.001V Display
Al2 Sampling .
HO0b.22 Voltage 0.001V Display
AlI3 Sampling .
HO0b.23 Voltage 0.001V Display
Phase- .
HOb.24 current RMS - 0.01A Display
HOb.26 | Bus Voltage - 0.1V Display
Module B f
HOb.27 Temperature - (¢} Display |-
Multi-circle .
. Displayed only
HOb.31 | Absolute - r Display |- h
Encoder on H-type drives.
0: Current
error (factory Feature in
Error Record setting) Runnin backward
HOb.33 | Display 1: Last error 1 Settin 9 display, showing
Immediately 2: Last 2 error 9 error code and
...... type
9: Last 9 error
If Er.000 is
Fac_tory ’ displayed, it
HOb.34 | Error Code setting: first - indicates that no
error code error occurs.
On the scatter
Error Time- . point of the total
HOb.35 stamping 0.1s Display running time
shaft.
Rotating speed
HO0b.37 |upon Selected |- 1rpm Display
Error
Present
HOb.38 | Current U upon | - 0.01A Display
Selected Error
Present
Hob.39 | Current V 0.01A |Display
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Function f ] q Related P
Code Name Setting Range | Min. Unit Type Mode Description
Bus Voltage
HOb.40 |upon Selected |- 0.1V Display
Error
Input Terminal
HOb.41 | Status upon - - Display
Error
Input Terminal
HOb.42 | Status upon - Display
Selected Error
[ Note] . In the speed/torque/position mode, HOb-07, HOb-13 and HOb-17 are
able to count. When the mode is switched, they are not reset. Codes
HOb-17 and HOb-07 supports power-off memory and HOb-13 counts only
when the servo is enabled.
. In three facultative modes (enabled or standby), set H05-30 (origin
return) to 6 and HOb-07 and HOb-17 are cleared to zero, providing that
HO05-36 is zero. You can set HOb-17 to the value as required by setting
HO05-36.
[ Note] Monltorlng of I/O Terminals:

A Nixie tube displays two DIs/DOs. Upper blinking indicates high
electrical level. Lower blinking indicates low electrical level. All displayed
contents correspond to physical DI/DO.
. The status of DI/DO uses 16 status digits. In standard configuration,
there are 10 DIs and 7 DOs. The following figure shows the status of DI.

Upper 8 digits Lower 8 digits
l l <4 —High level status

-

l l N l l l l l <a—Low level status

S

10 9 8 7 6 5 4 3 2 1 <—Terminallayout

9 g9 UU U ououuU oo

s © I o o0 B B o o

il R T R

o o ©o =~ O o o - o
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Chapter 7 Setting of Servodrive General Function Codes

7.1 Selection of Running Mode

According to command source and running characteristics, the servedrive has the following
three running modes:

Position Control

Generally, displacement and rotating speed are determined by the number of
input pulses and the frequency of input pulses. They can also be directly given by
communication. This mode with strict requirements on velocity and position is mostly
used in positioning devices. 90% of servodrive’ s applications adopt the position
control mode, such as manipulator, chip mounter, engraving and milling machine and
CNC machine.

Speed Control

Speed control is realized by analog input, digital given or communication given. This
mode is used by the constant-speed feeding control system. Some device, like analog
CNC engraving and milling machine, puts position control in host controller and makes
servo implement speed control only.

Torque Control

Torque control is realized by changing the analog setting in real time or by changing
corresponding address value via communication. It is mainly applied in winding/
unwinding devices that have strict requirements on stress of the material, such as
coiling device or optical device. The torque setting varies with the winding radius so
that the stress of the material will not vary with the change of the radius.

You can set the servodrive’ s running mode via H02-00. Meanwhile, the reference sources
in various running modes can be set flexibly.

Function Code | H02-00

Name Running Mode Selection

: Speed Mode (default)
: Position Mode
: Torque Mode

: Position ModeeSpeed Mode
: Position Mode* Torque Mode
: PositioneSpeed~Torque Mixed Mode

0
1
2
Setting Range 3: Speed Mode© Torque Mode
4
5
6
1

Factory Setting

Min. Unit

When Enabled | Immediately
Type Stop setting
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When H02-00 is set to 0, 1 or 2, it indicates the current control mode is single control mode
(speed mode, position mode or torque mode).

When you need to switch the control mode, set H02-00= 3, 4, 5, 6 (speed mode © torque
mode, position mode ¢ speed mode, position mode ¢ torque mode speed). The switching is
implemented via DI terminals.

Code FunIN.10 FunIN.11

Signal

N M1-SEL M2-SEL

Function . -

Name Mode switching Mode switching
Switching among speed, position Switching among speed, position

Description | and torque according to the and torque according to the
selected control modes (3, 4, 5) selected modes (6)

Status Allocation Allocation

Remarks Two Dls are required. Two Dls are required.

When selecting modes 3 to 6, corresponding DI function should be configured. Please refer
to the table below.

Mode Selection M1-SEL M2-SEL Operation mode
3: Speed mode 1 - S
© torque mode 0 _ -
4: Position mode 1 - P
© speed mode 0 _ P
5: Position mode 1 - P
© torque mode 0 _ -
6: Position ¢ 1 0 P
speed ¢ torque
mixed mode 0 1 s
0 0 T
[ Note] P: Position Control

S: Speed Control

T: Torque Control

1: Terminal enabled
0: Terminal disabled
- Unrelated

7.2 Speed Control

7.2.1 Acquiring the Speed Reference
B Related Function Codes
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Function HO6 HO6 HO06 HO6
Code 00 01 03 04
Master Speed Speed Jog Speed
Name Reference A Auxiliary Speed Reference . Setting
Source Reference B Source Keypad Setting Value
Value
0: Digital given | 0: Digital given (H06-
(H06-03) 03)
1: A1 1: Al
. : . . -9000rpm to Orpm to
Setting Range | 2: Al2; 2: Al2
3 A3 3 AI3 9000rpm 9000rpm
4: Jog speed 4: Jog speed reference
reference 5: MS speed reference
Min. Unit 1 1 1rpm 1rpm
Factory
Setting 0 1 200rpm 300rpm
Uit Immediatel Immediatel Immediatel Immediatel
Enabled Y Y Y Y
Data Type Stop Setting Stop Setting Running Setting ggtrtlpr:gg
Related Mode | S S S S

[Note]

Digital given can be realized by setting H06-03. This function code is
running setting.
DI can be used to control direction switch of speed reference. The

corresponding function code is FunIN.26, which is applied in applications
where direction switch is required.

B Related Signal

Code

FunIN.26

Signal Name

SPDDirSel

Function Name

Speed Reference Direction Setting

Disabled: Forward

el Enabled: Reverse
Status Allocation
Remark Set the logic of the corresponding terminal to 0 or 1.

In the speed control mode, there are two speed reference sources: source A and source B.
The speed reference can be acquired in the following five ways:

Source A

Source B

Source A + source B

Source A/B switching through an external DI

Communication given
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The five ways can be set via function code H06-02.

Function Code

HO6

2

Name

Speed Reference Selection

0: Master speed reference A source
1: Auxiliary speed reference B source

Setting Range 2:A+B
3: A/B switch
4: Communication given
Min. Unit 1
Factory Setting | 0
When Enabled Immediately
Data Type Stop Setting

Related Mode

S

If HO6-02 is set to 3, you need to allocate the DI terminal with the function independently.
Then the DI can work normally and it can be figured out whether the current reference input
is A or B through this DI terminal.

Code FunIN.4
Signal Name /CMD-SEL
Function ) )
NETe Operation Reference Switch

fmg Enabled: Current operation reference is B;
Lol Disabled: Current operation reference is A
Status Allocation

Both sources A and B can be generated in the following ways:

1. Digital setting (also called keypad setting): A preset speed is saved in H06-03, which is
used to generate the speed reference.

2. Analog speed reference: It is a speed reference generating mode that transforms
externally input analog voltage signals into speed reference signals that control the

motor.

The 1S500 servodrive has three analog speed signal input channels. Al1 and Al2 are
common input sources. Al3 is a high-precision input source, which is generated by an
external high-precision AD (Al3 of P model does not have a high-precision AD).

Jog speed reference: A preset speed reference is saved in H06-04. You can select
the speed direction by configuring two external Dls or through the debugger. The Jog
speed reference direction changes with external DI input.

MS speed reference: The internal register stores 16 groups of speed references and
related control parameters. You can select MS speed reference (from 1 segment to
maximum 16 segments) through an external DI or in an internal designated mode.
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7.2.2 Ramp Function Control

In the speed control mode, jumping speed reference may make the motor jump or vibrate
fiercely, which may damage machine parts. In this case, the ramp function control converts
stepwise speed reference into to a consistent rate of Acceleration / Deceleration so that the
motor starts smoothly.

The following table lists related function codes.

HO6 HO6
Function Code
5 6
Speed Reference Speed Reference
Name Acceleration Slope Deceleration Slope
Time Time
Setting Range 0ms-0000ms 0Oms-10000ms
Min. Unit 1ms 1ms
Factory Setting | Oms Oms
When Enabled Immediately Immediately
Data Type Stop Setting Stop Setting
Related Mode PS PS
[ Note] Set acceleration/deceleration time to 0 (factory setting) in normal speed

control mode.
. H06-05 indicates the time the motor takes from start to max. speed.
. HO06-06: Indicates the time the motor takes from max. speed to stop.

The ramp function control converts a stepwise speed reference to speed reference with a
consistent rate of Acceleration / Deceleration.

Max. motor
Stepwise speed Ramp function J speed
reference control =N

> _ D

H06.05 HO06.06

The acceleration/deceleration slope time is determined by the time the motor takes from 0 to
maximum speed (or from maximum speed to 0). The actual acceleration/deceleration slope
time is calculated as below:

Actual acceleration/deceleration time = (Speed reference -+ Max. motor speed) X Speed
reference acceleration/deceleration slop time (H06-05/H06-06).
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Given motor speed

Max. motor speed

R

Actual Actual
acceleration ] deceleration
time ! | time

Acceleration slope time

H06.05

7.2.3 Speed Reference Limit

Deceleration slope time

H06.06

The following table lists related function codes.

Function Code

HO6

HO6

HO6

07

08

09

Name

Maximum Speed Limit

Forward Speed Limit

Reverse Speed Limit

Setting Range

Orpm-9,000rpm

Orpm-9,000rpm

Orpm-9,000rpm

Min. Unit 1rpm 1rpm 1rpm
Factory Setting | 9,000rpm 9,000rpm 9,000rpm
When Enabled | Immediately Immediately Immediately
Data Type Stop Setting Stop Setting Stop Setting
Related Mode S S S

In the speed control mode, the servodrive can realize speed reference limit. Speed
reference limit involves the following four aspects:

1.

Maximum speed limit is set through H06-07. Forward/reverse speed reference cannot
exceed it. If exceeding, the reference will be output at this limit.

Forward speed limit is set through H06-08. Any forward speed reference exceeding the
limit will be output at this limit.

Reverse speed limit is set through H06-09. Any reverse speed reference exceeding the
limit will be output at this limit.

The maximum motor speed is considered as the upper limit by default. It varies with
the motor parameter.
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[ Note] When speed limits are set through H06-07, H06-08 and H06-09, the minimum
limit shall prevail. As shown in the following figure, the actual forward speed
limit is the value set in H06-08 and reverse speed limit is the value set in H06-
07 since the value set in H06-09 is larger than that set in H06-07)

Speed reference

4 Max. motor speed

Max. speed limit
H06.07

Forward speed limit
HO06.08

Actual >
speed limit
range

Max. speed limit
H06.07
¥ Reverse speed limit H06.09

Max. motor torque

The actual speed limit range should satisfy the following formulas:

. Forward speed reference < Min. value amongst maximum motor speed,
H06-07 and H06-08}

. |Reverse speed reference| < Min. value amongst maximum motor
speed, H06-07 and H06-09

7.2.4 Speed Feedback Filtering

The servodrive is designed with a low pass filter that removes high frequency from the
feedback speed, making the speed reference much smoother.

You can enable/disable the function through H08-22. When enabling it, do not set the
speed-loop gain to an overlarge value. Otherwise, vibration may result.

HO8
Function Code
22
Name Speed Feedback Filtering

0: Disable speed feedback filter
1: Enable speed feedback filter

Min. Unit 1
Factory Setting | 0

Setting Range

When Enabled | Immediately

Data Type Stop Setting
Related Mode PS

7.2.5 Zero Clamp Function

If signal zero clamp (/ZCLAMP) is ON and the speed reference input through Al1/AI2 /AI13
is lower than the zero clamp value set in H06-15, the servodrive enters the servolock state.

In the servolock state, the servomotor is locked within zero clamp effective unit == one
pulse. That is, the servomotor will return to the zero clamp position even if it rotates due to
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an external force.

The zero clamp function is enabled in the speed control mode, when the host controller
does not form a position loop control.

Terminology

Servolock: It indicates that servomotor is locked through the zero-
position reference in the position control mode.

Servo unit
CN1 Speed V-REF speed reference
Speed reference_____3] Alx Zero clamp value
analog Alx HO6.15 — Y~ "f~ ("
Zero clamp I
. — | DIx ignal i !
signal DIx /ZCLAMP signal input OFF
Zero clamp is |
L performed —>|<—OFF—>|<—>0<—OFF—>Q<—
xly indicates No., such as 1/2 ON ION

If vibration occurs when zero-position fixed function is enabled, you can set the position-loop
gain through H08-02. If the 2nd gain switching function is enabled, 2nd Position-loop Gain
(HO8-05) also needs to be adjusted.

The input signal is as follows:

Code FunIN.12
/ZCLAMP

Zero Clamp Function Enabled Signal

Signal Name

Function Name

Enabled: Zero Clamp Function enabled

DESETfiem Disabled: Zero Clamp Function prohibited
Status Allocation
FEmiE ZCLAM function takes effect when the motor is in the speed control mode

and the reference source is analog.

Related function code is as follows:

HO6
15

Function Code

Name

Zero Clamp Rotation Limit Value

Setting Range

Orpm-1000rpm

Min. Unit 1rpm
Factory Setting | 10rpm
When Enabled Immediately
Data Type Stop Setting

Related Mode

S
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[ Note] The zero clamp function works only when speed reference source A or B is
selected in the speed control mode.

This function can be enabled only in the following control modes:

Function Code H02-00

0: Speed Mode (default)

3 : Speed Mode« Torque Mode

4 : Position Mode¢Speed Mode

6 : PositioneSpeed«Torque Mixed Mode

Setting Range

Speed Reference :82:8? z 1 g g
Function Code Setting | 55 5 = 01
Used Input Signal /ZCLAMP
When Enabled Immediately

In the speed control mode, the servomotor is under control by the zero clamp function if the
following conditions are satisfied:

. ZCLAMP is enabled.
. The input analog speed reference works as the speed control reference.
. The analog speed reference equals or is lower than the value set in H0O6-15.

Once the analog speed reference exceeds the value set in H06-15, the servomotor is not
controlled by the zero clamp function.

7.2.6 Servo Pulse Output and Setting

The servo pulse output source is set through H05-38.

HO5
Function Code
38
Name Servo Pulse Output Source

0: Encoder output
1: Pulse Reference synchronous output

Min. Unit 1
Factory Setting | 0
When Enabled After Restart

Setting Range

Data Type Stop Setting
Related Mode PST

B Encoder Output

After HO5-17 is set, the servo divides the pulses from the encoder and outputs them through
the dividing output terminal.

The value of this function code corresponds to the pulse (before X4 multiplier) of PAO/PBO
per rotation.
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HO05
Function Code
17
Name Encoder Pulse Count
Setting Range 16P/Rev to 1,073,741,824P/Rev
Min. Unit 1P/Rev

Factory Setting | 2500P/Rev

When Enabled After Restart

Data Type Stop Setting

The following table lists corresponding signals and output phases.

Type Output

Signal PAO+ PAO- PBO+ PBO- PZO+ PZO-

Name

Connector | CN1-33 CN1-34 CN1-35 CN1-36 CN1-19 CN1-20

Pin No.

Name Encoder Encoder Encoder Encoder Encoder Encoder
pulse pulse pulse pulse pulse pulse
output: output: output: output: output: output:
phase A phase /A phase B phase B phase Z phase /Z

Remark When an absolute encoder is used, the dividing One pulse is output per
coefficient decides the output pulse squares to the motor rotation.
phase per motor rotation.

[ Note] Phase Z is an origin pulse, which is a signal indicating that one pulse is output
per motor rotation.

Servodrive Host controller
CN1
33 {, PAO+
oN2 34 |, PAO-
ENG Dividing 354 PBO+
output _R 36) PBO-
Servomotor 19 ) PZO+
Feedback encoder _R
204, PZO-
Encoder output

Output Phase Form

Forward Rotation (phase A |Reverse Rotation (phase B
leads by 90° ) leads by 90° )

rao | LJ UL PAO
pso [ LI UL reo ] LI 11
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If the encoder feedback pulse output signal is not in the same direction as the host controller
reference, you can adjust rotation direction (H02-02) or output feedback direction (H02-03).

. The encoder pulse shall not exceed the resolution ratio of the encoder (Incremental: not
exceeding the encoder wire count, Absolute: not exceeding 1/4 of the resolution ratio per
rotation). Otherwise, Er.110 (Encoder Output Pulse Setting Error) is reported.

Take the “2500-wire encoder” as an example. If H05-17 is set to 2501, the servodrive
will misjudge and report Er.110.

. The upper limit of the encoder output is 1.6M (A/B). Make sure that the servo’ s
maximum frequency does not exceed the upper limit when the servo works within the
operation speed range. Otherwise, Er.510 (Overspeed of Encoder Output Pulse) is
reported.

The motor speed range is +/-2000 rpm. Then, the maximum value of H05-17 is calculated
as below:

Max. value of H05-17 = 1.6 x 10”6 / (2000/60) = 48000

Multiplied by 4, the resolution ratio amounts to 192000 P/Rev, providing that the encoder
pulse count does not exceed the resolution ratio of the encoder.

B Position Pulse Reference Synchronous Output

Connect the pulse output terminal of a servo to that of another servo or multiple servos,
which helps to realize synchronous control of several servos. Differential outputs of signals
PAO and PBO correspond to PULS and SIGN. Then, the host controller can output pulse
references to other servos through one servo.

. In synchronous control applications, all servos must be of the same parameters and
similar loading condition.

. Do not power off the host controller when the controller is outputting pulses. Otherwise,
synchronization fails because of pulse attenuation due to instant power disconnection. If
it happens, adjust the position of the slave servos again.

7.2.7 Setting the MS Speed Function

The multi-segment (MS) speed function indicates that the servo automatically realizes a
control of up to 16 motor speeds through 16 groups of speed parameters. No external speed
and pulse generators are required. The MS operation reference direction selection enlarges
the speed choices to 32.

The following table lists the input signals for switching the operation speed.

Code FunIN.5 FunIN.6 FunIN.7 FunIN.8 FunIN.9
Signal
N /DIR-SEL CMD1 CMD2 CMD3 CMD4
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MS Runnin MS Running | MS Running | MS Running | MS Running
Function Reference 9 Reference Reference Reference Reference
Name Direction Selection Switch Switch Switch Switch
(CMD1) (CMD2) (CMD3) (CMD4)
Enabled:
Reference in the 16-segment | 16-segment | 16-segment | 16-segment
Description | reverse direction; reference reference reference reference
Disabled-Default selection selection selection selection
reference direction
Status Allocation Allocation Allocation Allocation Allocation
Remark By default, 0000 indicates segment 1 which is of zero velocity.

B Speed Reference Source Selection

The MS speed reference can be generated only by source B. There are four modes for
generating speed reference: source A, source B, source A+B, A/B switch. Then, the modes
related to MS speed reference are source B, source A+B and A/B switch.

. If you want to select source B as the MS speed reference, set H06-01 to 5 to select the
MS speed reference; then set H06-02 to 1.

. If you want to select source A+B as the MS speed reference, set H06-01 to 5 to select
the MS speed reference; then set H06-00 to select the speed reference from source A;
finally set H06-02 to 2.

. If you want to select A/B switch as the MS speed reference, set H06-01 to 5 to select
the MS speed reference; then set H06-00 to select the speed reference from source A;
finally set H06-02 to 3.

There are 5 options for the acceleration/deceleration time between segments of the MS
speed reference. By default, “Zero Acceleration/Deceleration Time” is selected, that is,
the corresponding parameter is set to 0. Take “1st-segment Acceleration/Deceleration
Time” as an example, H12-22 is set to 0. The values for the other four options are set
through function codes from H12-03 to H12-10.

[ Note] When MS speed reference is selected, the acceleration/deceleration time
is determined by each segment. Providing that “A+B” or “A/B Switch”
is selected, if source B (H06-01) is set to 5 (MS Speed Reference), the
acceleration/deceleration time from “A+B” or “A/B Switch” to source B
is determined by that of the current segment. Besides, the speed reference
acceleration/deceleration time in the speed control mode is determined by the
values set in H06-05 and H06-06.

B Related Function Codes

Function codes related to MS speed reference belong to group H12.

Function H12 H12 H12

Code 00 01 02

N MS Speed Reference Running Speed Reference End- Running Time
Mode segment Selection Unit Selection
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0: End of single run (Perform
F H1201 segment selection); .
peting | 1: Cycle run (Perform H1201 1-16 0: sec
9 segment selection); )
2: Switch via external DI
Min. Unit 1 1 1
Factory
Setting 1 16 0
When : . .
EraRe Immediately Immediately Immediately
Data Type | Stop Setting Stop Setting Stop Setting

When H12-02 is set to 0, the unit of the Reference Running Time of a certain segment
(such as H12-21) is s (Min. resolution ratio: 0.1 s). When H12-02 is set to 1, the unit of the
Reference Running Time of a certain segment (such as H12-21) is min (Min. resolution ratio:
0.1 min).

There are three MS speed reference running modes which are set in H12-00.

H12-00 = 0 (Single run): After H12-01 and H12-02 are set, the motor runs from
segment 1 to the end segment (set in H12-01) based on the selected time unit (H12-
01) and then stops.

H12-00 = 1 (Cycle run): After H12-01 and H12-02 are set, the motor runs from segment
1 to the end segment (set in H12-01) based on the selected time unit (H12-01) and
then re-starts from segment 1.

H12-00 = 2 (Switch via external DI): The system selects the position reference through
the 16-bit number that corresponds to four external signals (CMD1/CMD2/CMD3/
CMD4). If CMD1/CMD2/CMD3/CMD4 corresponds to the 16-bit number 1, the 2nd
speed reference is selected. If CMD1/CMD2/CMD3/CMD4 corresponds to the 16-bit
number 15, the 16th speed reference is selected, and the like.

Motor Rotation

Input Signal Direction

Running Speed

/DIR-SEL | CMD1 | cMD2 | cMD3 | cMD4
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Motor Rotation

Input Signal Running Speed

Direction
OFF |OFF |OFF |OFF ﬁ%bgi 1st segment speed
ON |OFF |OFF |OFF ﬁleréhgiﬂ;’;gg_me”t speed
OFF |ON | OFF |OFF tSher:)LZi?l’-ﬁ Segment speed
on [on [orr [orr 5ot 4 sogmont peed
OFF OFF ON OFF Set the 5th segment speed

through H12-32.

Set the 6th segment speed
through H12-35.

Set the 7th segment speed
through H12-38.

Speed Set the 8th segment speed
ON JON [ ON | OFF | reference through H12-41.

o oo S [Setthe otn t speed
as the set e e segment spee
OFF | OFF 1 OFF 1 ON 1 o tion. through H12-44.

ON OFF ON OFF

OFF ON ON OFF

Set the 10th segment speed
ON | OFF | OFF | ON through H12-47.

Set the 11th segment speed
through H12-50.

Set the 12th segment speed
through H12-53.

Set the 13th segment speed
through H12-56.

Set the 14th segment speed
through H12-59.

OFF ON OFF ON

ON ON OFF ON

OFF OFF ON ON

ON OFF ON ON

Set the 15th segment speed
OFF |ON 1 ON | ON through H12-62.

Set the 16th segment speed
through H12-65.

ON ON ON ON
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Motor Rotation

Input Signal Bicrtten Running Speed
OFF | OFF |OFF |OFF t?%ﬂ%i 1st segment speed
ON | OFF |OFF |OFF afgsgiﬂ‘fzfggmem speed
OFF |ON | OFF |OFF ﬁﬁéfj@iﬁ Segment speed
ON |ON |orF JorF through H12.28, o
OFF |OFF |ON |OFF a‘iég;ﬁ_tn Segment speed
ON |OFF JON JoOFF through Hi238, T
OFF |ON JON JoOFF through H1238 T
ON ON ON OFF Speed Set the 8th segment speed
on oosmsia e [Setom 3 so
OFF | OFF | OFF | ON set direction. ther:):lr;;i?-th zsi%r.nent speed
ON | oFF |oFF |oN through HI2 47
OFF |ON | OFF |ON i?éﬂ%eh ih segment speed
ON |ON |oFF |oN through H1283 T
ore_[ore_|on_|on R
ON |OFF |oN |on through H12.88 o
OFF |ON |oN |on through H1263
ON |ON |oN o through Hi268

Complement: If the control mode is set to a switching mode (that is, H02-00=3, 4, 5, 6),
switching of control modes may be performed.

B MS Speed Running Example

The following figure shows an MS speed running example, illustrating the running effect
when during acceleration/down time. The reference acceleration/deceleration function can
effectively lighten shocks to the machine during speed reference switching.
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Motor Speed|
Speed 3
N R Y S U
Speed2 | [ 1T TTTTIN\~TTTTTTTTTTT T T
[y I A i .
P 1 | 1
| | | Stop
0o Sy t t !
| | ! ! |
I | ! ! |
-Speed 1 -—-r-—-—'—---&----&----,— ---------- -
| | | |
| | ! ! ]
-Speed2 “-’---_-l--_-l----Jf----‘---_-'_ ________
| | | |
| I ! ! I | I
-Speed 3 ___l_____|____jl,____Jl,____]_____i_____'_ —_——
1 ! | | |
1 ! ! ! ] i | '
CMD1 OFF ON OFF ON OFF ON OFF ON OFF
] I | !
]
cmp2_ OFF) OFF ON | ON oFr ! OFF i ONlI ON| OFF
| 1 H
Dol onl on! onl ont o o
cMp3  OFF) OFF : OFF: OFF : OFF ) OFF | oFr! OFF= OFF
b A
cmps  OFFl  OFFl  OFFl offl  OFFI  OFF|  OFf  OFF} OFF
| i I I | : ! !
| | H H
mmese ofel  OFF!  OFF]  OFF}  OFF ON | onl  onj OFF

7.3 Position Control

7.3.1 Acquiring the Position Reference

The position reference is acquired through H05-00. Its values are described as follows:

. 0: The servodrive selects external pulse reference as the position reference source.

. 1: The servodrive selects the stepping given as the position reference source.
. 2: Multi-segment position reference

. 3: Communication given

HO05
Function Code 0
Name Master Position Reference A Source

0: Pulse Reference (default)
1: Stepping Given

2: MS Position Reference
3: Communication Given

Setting Range
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Min. Unit 1

Factory 0

Setting

\évnhaeb% d Immediately
Data Type Stop Setting
Related Mode | P

You can set the direction of position reference (FunIN.27) by an external DI.

Code FunIN.27
Signal Name | POSDirSel
Function - N .
Name Position Reference Direction Setting
L Disabled: Positive direction
Ll Enabled: Reverse direction
Status Allocation
Remark It” s necessary to set the logic of corresponding DI to 0 or 1.

To select stepping given as the position reference source, set H05-00 to 1, and then set the
position reference units for stepping in H05-03. The motor speed during execution of the
stepping is determined by the electronic gear and a default parameter, as below:

Steady-state motor speed = 24 (rpm) X Electronic gear

[Note]

. The speed reference range is determined by the above formula, while
the speed reference direction is determined by the set position direction.

. Signal /POSSTEP must be enabled when stepping given is selected as
the position reference source. Only in this case can the servodrive start
acquiring the stepping position reference. After signal /POSSTEP is
enabled, servodrive starts to execute the position reference set in H05-
03 and then accepts signal /POSSTEP. If signal /POSSTEP is always
disabled, the position reference output is zero.

. Signal /POSSTEP will not be accepted during servodrive operation.

HO5
Function Code

03
Name Stepping

Setting Range

-9999 to 9999 reference units

Min. Unit 1 reference unit
Factory Setting | 50

When Enabled | Immediately
Data Type Stop Setting
Related Mode P
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7.3.2 Acquiring the Pulse Reference

B  Setting Pulse Reference Input Signals

Type Signal Name | Pin No. Name
PULS+ CN1-7 Pulse reference input +
Input PULS- CN1-8 Pulse reference input -
SIGN+ CN1-11 Pulse direction input +
SIGN- CN1-12 Pulse direction input -

B Wiring Pulse Reference Input Signals

1. Wiring differential drive output:

Host controller

Line driver
PULS
[CW phase-A]
SIGN
[CCW phae-B]

CLR

* I Twisted-pair

2. Wiring open collector output:

Host controller

Servodrive

CN1

0 150Q
PULS |7

-+ — 75
1) ! puLss 133
') sion [11 1502
1] Vision 12 Fx¢
(N 150Q

|
e o® S S8
1]V reir s 3

SR G ¢ A U

!

* I Twisted-pair

Set the current-limiting resistance R1 and make sure the input current is within the range of

6-10mA.

.

vee Servodrive
RI CNI
~
7+ purs]y 1P©
|) | puLS(s 3
A |
ﬁ Py sin (11 1500
1] Uisien{12 3
A |
'l cr s 1502
1! etra %;’g
]
1 PR
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For example:

If Vec=+24 V, then, R1=2.4 kQ;
If Vec=+12'V, then, R1=1.5k Q;
If Vcc=+5V, then, R1=200 Q.

Wiring open collector through PL1/PL2/PL3 for pull-up helps to utilize the 24V power supply
in the servodrive.

Servodrive

CN 24V
3 2.4kQ

13
18

150Q2

7
Host controller N

v

/PULS 8

11 1504

— 1§
/SIGN 12

o

15 150Q

p—1 1
/CLR 14

o

COM 50

2N 2N 2

-

[Note]

Terminals 3, 13 and 18 indicate PL1, PL2 and PL3 respectively.

B Setting the pulse reference input form

There are four pulse reference input forms, set in H05-15.

Function HOS

Code 15

Name Reference Pulse Form
0: Direction + pulse, positive logic (default value)

Setting 1: Direction + pulse, negative logic

Range 2: Phase A + Phase B Orthogonal pulses, 4 multiple frequency
3: CW+CCW

Min. Unit 1

Factory 0

Setting

When

ErrhiEg After Restart

Data Type | Stop Setting

Related p

Mode
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B Principle of pulse reference forms is as below:

Pulse Positive Logic Negative Logic
Reference
Form Forward Reverse Forward Reverse

Direction + s [ [[1] s [T s [ s 111
pulse P — aav L SIGN ]| SIGN [

Orthogonal

pulses et e JUUUL
(Phase A+ PhascB Phiseh

Phase B)

CW+CCW ow L o JULL
ccw CCW \;

7.3.3 Clearing Pulse Offset

The setting of pulse offset clearing signal is as follows:

Type Signal Name Connector Pin No. Name
Inout CLR CN1-15 Pulse offset clearing input +
npu
P /CLR CN1-14 Pulse offset clearing input -
[ Note] If it is not necessary to input an external clearing reference, do not wire the

connector but just set H05-16 to 1 (clear position offset pulse upon error).

The clearing mode of pulse offset clearing signals is set in H05-16 as below:

Function Setting .
Code Value Description
0 Servo OFF and clear position offset pulse upon error (default)

Clear position offset pulse upon error

Clear with signal CLR connected

1
2
3 Clear with signal CLR disconnected
4

HO05-16
Clear with signal CLR rising
5 Clear with signal CLR falling
[ Note] “Signal CLR connected” indicates a current of 6-10mA flows into signal

CLR+. For the wiring, refer t0.5.3.1.

7.3.4 Setting the Electronic Gear

The electronic gear is set through function codes from H05-07 to H05-13. There are two
electronic gear ratios and the selection of an electronic gear ratio is set through signal
FunIN.24. If it is disabled, ratio 1 is selected by default. If it is enabled, ratio 2 is selected.

[ Note] The two gear ratios can be switched only when the time of non-position
reference input exceeds 10ms.
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Function | HOS HO05 HO05 HO05 HO05
Code 7 9 11 13 39
Gear Ratio
Electronic Electronic Electronic Electronic I\R/I‘Zgli-ftilcn;t?on
Name Gear Ratio1 | Gear thio 1 Gear Ratio 2 | Gear thio 2 and DI
(Numerator) (Denominator) | (Numerator) | (Denominator) Switching
Enabled
0: No real-time
Setting 1to 1to 1to 1to switching
Range 1073741824 | 1073741824 1073741824 | 1073741824 1: Real-time
switching
Min.
Unit 1 1 1 1 1
Factory
Setting 4 1 4 1 0
i Immediatel Immediatel Immediatel Immediatel Immediatel
Enabled Y Y y Y Y
Data :
Type Stop Setting Stop Setting Stop Setting | Stop Setting Stop Setting
Related
Mode P P P P P

Note that 0.001 < Gear Ratio <4000

If the deceleration ratio of the servomotor and the load shaft is given as n/m where m is the
rotation of the servomotor and n is the rotation of the load shaft, the electronic gear ratio is
calculated as below:

B HO05.07 Encoder resolution ratio m

Electronic gear ratio: — = =— - RS
A HO05.09 Displacement per load shaft revolution (reference units) »

Encoder resolution ratio indicates the count of pulses output by the encoder during one
motor rotation.

Orthogonal incremental encoder resolution ratio = Number of wires x 4

The working principle of the electronic gear is as follows:

Position reference Position reference
(reference units )] B | (No.of pulseg) Position| | Speed | f Current
A = loop loop loop
Q
PG

Position feedback (No. of pulses)

7.3.5 Position Reference Smoothing
Position reference smoothing function indicates that the position references are filtered.

This function provides smooth motor rotation in the following cases:
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. Host controller cannot output acceleration/deceleration reference.
. The reference pulse frequency is too low.

. The reference electronic gear ratio is 10 times or more.

The function does not affect the displacement (total position references).

[Note]

Functional codes related to position reference smoothing

Function HO5

Code 6

Name Position Reference Moving Average Time
Setting

Range 0.0ms-28.0ms

Min. Unit 0.1ms

Factory 0.0ms

Setting
When :
ErAEE Immediately
Data Type | Stop Setting
Related p
Mode
[ Note] If HO5-06 is set to 0, the filter is disabled.
Filtering Effect Comparison between Two Different Position References
Rectangle Position Reference Trapezoid Position Reference
p Before b H05.06 Before
filterin, _— X
[ReLfJer'eince———— I L Afterg [Reference] filtering
i i Y filtering Unif] — .. After
i \_\ filtering
! 3 .
. . ;
Hms kma ! kos.08

7.3.6 Output of Positioning Completion Signals

In the position control mode, the servodrive outputs the positioning completion signal when
the difference (position error pulse) between the number of given position references and
the displacement distance of the servomotor equals or is less than the value set in H05-21.

The output signal is as follows:
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Code FunOUT.5
Signal Name /COIN+-

Function Name | Position Arrival

In the position control mode, it is enabled when “position

Description deviation” arrives “position complete amplitude H05-21" .

Status Allocation

The related function code is as follows:

Ho5 HO5
Function Code
20 21
Positioning
Name Positioning completion Signal (COIN) Output Condition | Completion
Amplitude

0: Position deviation absolute value is less than
position completion amplitude output;

1: Position deviation absolute value is less than 1-32767
Setting Range position completion amplitude output ,and the
reference is zero after position reference filtering;
2: Position deviation absolute value is less than
position completion amplitude

reference units

Min. Unit 1 1 reference unit
Factory Setting | 0 7 reference units
When Enabled | Immediately Immediately
Data Type Stop Setting Stop Setting
Related Mode P P

[ Note] . The setting unit of Positioning Completion Amplitude (H05-21) is
reference unit which is determined by the set electronic gear ratio.

. The value of Positioning Completion Amplitude (H05-21) only reflects
the thresholds of output positioning completion signals and is irrelevant
to the positioning precision.

. If the value of Positioning Completion Amplitude (H05-21) is set
overlarge, the position offset decreases during operation at low speed
and thus positioning completion signals may be continuously output.

In this case, decrease the value of H05-21 until positioning completion
signals are sensitively output.

. In the conditions of small positioning completion amplitude and position
offset, you can change the output condition of signal COIN through H05-
20.

The position offset is relatively small in the following cases:
. The servodrive always runs at a low speed.

. The servodrive is of a relatively large speed feed-forward gain.

7.3.7 Output of Positioning Approach Signals

In the position control mode, the servodrive outputs the positioning approach signal when
the difference between the number of given position references and the displacement
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distance of the servomotor equals or is less than the value set in H05-22. Normally, the host
controller receives positioning approach signals before confirming positioning completion
signals.

The output signal is as follows:

Code FunOUT.6
Signal Name INEAR+-
Function Name | Positioning Approach Signal

In the position control mode, this signal is enabled when the value of

Description position deviation pulse arrives at the set value of Positioning Completion
Approach Signal Amplitude (H05-22).
Status Allocation

The related function code is as follows:

HO5
Function Code
22
Name Positioning Completion Approach Signal Amplitude

Setting Range 1-32767 reference units

Min. Unit 1 reference unit

Factory Setting | 32767 reference units

When Enabled | Immediately

Data Type Stop Setting
Related Mode P

[ Note] . The setting unit of Positioning Completion Approach Signal Amplitude
(H05-22) is reference unit which is determined by the set electronic
gear ratio.

. Signal /NEAR is output when the absolute value of position offset is
smaller than the value set in H05-22.
. Normally, the value set in H05-22 is larger than the value set in H0O5-21.

7.3.8 Setting the Position Reference Inhibit Function

In the position control mode, this function inhibits reference pulse input via signal /INHIBIT.
When it is enabled, the position reference input is zero and the servodrive remains locked.

The input signal is as follows:

Code FunIN.13
Signal Name /INHIBIT

Function Name | Pulse Disabled

Enabled: Reference pulse input prohibited;

Reseription Disabled: Reference pulse input allowed
Status Allocation
Remark Enabled only when the position-loop is with pulse control.
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The input terminal that corresponds to signal /INHIBIT is allocated by function code group
HO03. Signal /INHIBIT is always disabled if it is not allocated to a DI. In this case, pulse input
is allowed. Once it is allocated, whether this function is enabled depends on the enabled
mode of signal /INHIBIT and the corresponding DI’ s electrical level.

7.3.9 Setting the Handwheel Function

The handwheel function provides source for position references, which is enabled only in
the position control mode and in applications with control mode switching. In the position
control mode, do as follows to enable the handwheel function.

Step Operation

1 Check and make sure that the allocation status of DI9 and DI10 is 0. That
is, DI9 and DI10 signals are orthogonal handwheel pulse input signals by
default.

Allocate signal HX_EN (FunIN.23) to the DI terminal.

Set HX1 and HX2 if DI terminal selection is required.

After the handwheel function is enabled, switching between position reference and
handwheel reference can be performed through signal HX_EN. That is, when signal HX_
EN is enabled, the servo position reference is the handwheel pulse. When signal HX_EN is
disabled, MF terminals are defined as below.

Code FunIN.21 FunIN.22 FunIN.23
Signal

N HX1 HX2 HX_EN
Function Handwheel MF Signal | Handwheel MF

Name 1 Signal 2 Handwheel Enable Signal

OFF: Position control according to

HX1=1, HX2=0: 10X; HO05-00 function code;

Description HX1=0, HX2=1: 100X H§;8 10X ON: In the position mode, receive
HX1=1, HX2=1: 10X; ’ the handwheel pulse signal for
position control.
Status Allocation Allocation Allocation
. Check and
Check and judge h
Remark judge through
through the debugger. the debugger.

[ Note] The handwheel function and Interrupt Length function cannot be enabled
at the same time. When the handwheel function is enabled, DI9 and DI10
cannot be allocated as common DI terminals.

7.3.10 Setting the MS Position Function
You can realize the MS position function by setting H05-00 to 2.

The servodrive stores 16 groups of position-related parameters. A maximum of 16 different
speeds, running distances and waiting time can be set through these parameters, which
can conveniently realize automatic MS fixed-length running or selecting segment through an
external terminal input signal and then operating based on the setting. It is not necessary to
install an external pulse generator since the operations are performed through servodrive’ s
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internal parameters. Flexible using of this function can realize n-point track planning.

In MS running mode, except the DI switch mode, signal PosInSen (FunIN.28) is used as
the triggering signal. When signal PosInSen is disabled, the MS running mode is disabled.
When signal PosInSen is enabled, the MS running mode is enabled. The speed is instantly
reduced to 0 when the MS running mode is changed from enabled to disabled. If signal
PosInSen is disabled and then enabled during n-segment running, the system continues to
run from segment n+1 (H1102 = 0) or re-runs from segment 1 (H11-02=1) according to the
value set in H11-02 (Margin Processing Method).

The DI switch mode uses an external DI to trigger and change the required segment. One
segment is run when the DI triggering signal PosInSen (FunIN.28) changes from disabled
to enabled. The specific segment number is selected through CMD1 (FunIN.6), CMD2
(FunIN.7), CMD3 (FunIN.8) and CMD4 (FunIN.9). CMD1-4 corresponds to 4-bit binary
number bit0-3. For details, refer to “(3) External Terminal Signals Required for DI Mode”
in this section.

In the single run mode, the selected segments are executed only once when signal
PosInSen (FuniIN.28) is enabled. If you need to re-execute the selected segments, re-
enable signal PosInSen (FunIN.28) after the first run is completed. This mode can realize
n-point track planning and change information of a certain segment through communication
in real time. You can set to re-execute from segment 1 or continue to execute subsequent
segments through H11-02 in case of urgent interruption.

The cycle run mode is similar to the single run mode. The system automatically re-executes
the selected segments after a single run is executed. The margin processing method in the
cycle run mode is the same as that in the single run mode.

The sequence run mode is similar to the single run mode. There is no waiting time between
segments in the sequence run mode. Therefore, this mode is of a higher running efficiency.
This mode starts the next segment at the maximum speed of the previous segment and the
total displacement is the same as the preset value.

[ Note] In the DI switch run mode, the signal for segment selection must be sent
before the trigger signal. High/low-level logic is enabled when signal PosIinSen
works as the enabled signal. Change from Disabled to Enabled takes effect
when signal PosInSen works as the trigger signal of the DI switch mode.

The main parameters are as follows:

Parameter Description

0: Single run: Run from segment 1 to segment n (n is set in
H1101). Switching between segments requires the set waiting
time.

1: Cycle run: Re-run the segments (H1101) from segment 1.
Switching between segments requires the set waiting time.

2: DI switch run: Trigger the selected segment through an
external DI. The constant running speed, Acceleration /
Deceleration time and displacement are determined by the
parameters of the selected segment. For details, referto “(3)
External Terminal Signals Required for DI Mode” .

Running Mode

Segments after the selected end segment will not be executed.

End Segment Selection This parameter is disabled when H11-00 is set to 2.
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Margin Processing Method

0: Continue to run
1: Run again from segment 1

Waiting Time Unit 0:ms
Constant Indicates constant running speed upon trapezoid reference
Running
Speed
Running Indicates the fixed length.
Single- Displacement Po_si.tive and negative signs indicate directions.
segment Unit: Reference unit
parameter | Acceleration/ | Corresponds to the rising or falling time upon trapezoid
setting Deceleration | reference.
(total 16 Time Unit: ms
segments)

Waiting Time

Indicates the time from when a segment is completed (finishing
sending reference, not requiring position arrival) to the time
when the next segment is started.

Value range: 0-10000 s

This parameter is disabled when H11-00 is set to 2.

External Terminal Signals Required for DI Mode

Code FunIN.28 FunIN.6 FunIN.7 FunIN.8 FunIN.9
Signal
N PosInSen CMD1 CMD2 CMD3 CMD4
ECieh MS Running Internal Internal Internal Internal
Name Reference Reference Reference Reference Reference
Trigger Signal | Switch CMD1 | Switch CMD2 | Switch CMD3 | Switch CMD4
OFF: Not 16-segment 16-segment 16-segment 16-segment
Description | trigger; reference reference reference reference
ON: Trigger selection selection selection selection
Status Allocation Allocation Allocation Allocation Allocation
FunIN.Cmd1 to FunIN.Cmd4 corresponds to 4-bit binary
number bit3bit2bit1bit0 ( “0000” indicates segment 1;
Remark “0002” indicates segment 2; -+-) Cmd1 corresponds to bit0;

Cmd2 corresponds to bit1Cmd3 corresponds to bit2; Cmd4

corresponds to bit3.

Example Charts in Different Running Modes

Mode Chart

Remarks

Single Run

Vmax: Max. motor speed

T: Segment-1 waiting time
T1: Segment-1 Acceleration / Deceleration time
S0/S1: 1st/2nd displacement
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Mode Chart

Remarks

1
1
1
1
S0 \!
1
1
1
|

Cycle Run

Vmax: Max. motor speed

T: Segment-1 waiting time

T1: Segment-1 Acceleration / Deceleration time
S0/S1: 1st/2nd displacement

DI Switch Run

Vmax: Max. motor speed

PosInSen: Triggering terminal enabled

S/S’: Displacement selected through Cmd1-4~
T1: Acceleration / Deceleration time of the
selected segment

Sequence Run

Vmax: Max. motor speed

T1: Segment-1 Acceleration / Deceleration time
S0/S1/S2: 1st/2nd/3rd displacement

Function | H11 H11 H11 H11 H11
B o 1 2 3 4
MS Position Margin i ] Displacement
h Segment . Waiting Time
Name Running Selection Processing Unit Refere:nce
Mode Method Selection
In any MS
0: Single run running mode 0: Relative
1: Cycle run except the DI displacement
Setting 2: DI switch 1-16 switch mode: 0: ms reference
Range run 0: Continue to 1:s 1: Absolute
3: Sequence run displacement
run 1: Run again reference
from segment 1
Min.
Unit 1 1 1 1 1
Factory
Setting 1 1 0 0 0
When : . . ) .
Erane Immediately Immediately | Immediately Immediately Immediately
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'EI');;Z Stop Setting Stop Setting | Stop Setting Stop Setting | Stop Setting
Related

Vot P P P P P

For function codes of other 15 segments, refer to the Appendix.

7.3.11 Setting the Interrupt Length Function

In the condition that a motor is running or stops in the position mode, when H05-23 is
enabled, and DI9 is triggered, it will continue to run the preset length towards the previous
direction. During execution of interrupt length reference, the motor is locked.

That is, it does not respond to any other position references (the second interrupt trigger
included). Once the execution is complete, the allocated DO terminal outputs the interrupt
length completed signal (FunOUT.15) enabled. At this time, the host computer should set DI
interrupt clearing signal enabled (edge enabled). The motor is unlocked and then responds
to other position references.

If the lock state is unnecessary during execution of interrupt length reference, set HO5-
29 to 0. The lock clear signal is disabled. The motor responds to position reference after
completion of interrupt length reference.

B Related Function Code

To enable the interrupt length function, set H05-23 enabled. To start the function, enable the
interrupt length trigger signal DI9. The speed of interrupt length is set via H05-26.

It should be noted that the displacement and speed are set before electronic gear and
should be adjusted when electronic gear changes so as to prevent malfunction.

B o HO5 HO5 HO5 HO5 HO5
Cuil 23 24 26 27 29
Length

Interrupt Interrupt Length . Length lock
Name Length Length Running gzizlleerrzttligz/ clear signal

Enabled Displacement Speed time enabled
Setting 0: Disabled 0: Disabled
Range 1: Enabled 0-1073741824 | 1-9000 0-1000 1: Enabled

. q 1 Reference

Min. Unit | 1 Unit 1rpm 1ms 1
Factory
Setting 0 10000 200rpm 10ms 1
When Enabled upon ) ) . .
Erane power-on Immediately Immediately | Immediately Immediately

-114 -




1S500 Servodrive User Manual Chapter 7 Setting of Servodrive General Function Codes

Data ) ) . Running
Type Stop Setting Stop Setting Stop Setting Setting
Related

Mode HO5 HO5 HO5 HO5 HO5

B DI/DO Terminal Setting

To trigger the Interrupt length function via DI9, set H03-18 to 0 and H03-19 to rising edge or
falling edge enabled.

Define a DI as FunIN.29. This DI becomes XintFree, interrupt status clear signal. Set the DI
logic level to rising edge or falling edge enabled.

Define a DO as FunOUT.15. This DO becomes Xintcoin, interrupt length completed signal.
Set the DO logic level to low or high level enabled.

Interrupt length and handwheel cannot be used at the same time. DI9 shall not be
allocated with common function when interrupt length function is used.

7.3.12 Setting the Origin Return Function

The origin return function in the position mode indicates that servodrive actively completes
origin positioning of the driven machine. The origin return is divided into two phases:

. After the servodrive’ s origin return function is enabled, the motor searches the
deceleration point at specified high speed (H05-32) based on the origin return mode
(H05-31). After meeting the rising edge of the deceleration point, it decelerates to 0 at
the preset deceleration time.

. The motor searches the location of the origin switch at specified low speed (H05-33)
based on the reverse of high-speed origin return direction. After meeting the falling
edge of the origin switch, it immediately stops and sets the current absolute position
(HOB-07) to H05-36. The origin return is successful and the output is 1. Then origin
return ends. If the origin switch location is not found within the origin search time limit,
origin return overtime error (ER.601) is output.

The schematic diagram of origin return is shown as below:

High speed
=
3
o
2]
i
! »
Time / \o‘
Deceleration L' rigin
point trigger Low speed trigger
[Note] Electrical zero return indicates that a fixed distance is taken from the current

coordinate to the coordinate set in H05-36. The fixed distance is obtained by
origin coordinate minus the current coordinate.
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The schematic diagram of electrical zero return is shown as below:

Speed

High speed

>

>

Time

The differences between electrical zero return and origin return are described as follows:

1. Electrical zero return does not require the origin switch or signal Z to determine the
physical location of the origin.

2. The moving distance of electrical zero return is obtained by origin coordinate minus the
current coordinate. But the distance of origin return is the distance when it runs into
signal Z or the distance of rising edge of deceleration point.

3. The coordinate after electrical zero return is H0536, while the coordinate after origin
return is to re-assign the H05-36 value to the current coordinate.

4. Generally, electric zero return is used when the coordinate is determined after origin

return.

B Input Signals

Code

FuniIN.31 P-CON

FuniIN.32 P-OT

Signal Name

OrgNear

OrgChuFa

Function Name

Origin Switch Signal

Origin Return Trigger

OFF-Not touched the origin switch

OFF-Disable origin return

Zesellsin ON-Touched the origin switch ON-Start origin return
Status Not allocated Not allocated
Logic Ievel_ I(_)w or high can be
romark | Societ g odse alivg odge | s v tat e servo enabed

not be precise.

selected, otherwise return to zero may

the position mode.

B Output Signals

Code FunOUT.16 FunOUT.17
Signal Name | ORGOK ELECTOK
E:':T?gon Origin Return Output Electrical Return To Zero Output
OFF- upon power-on enable origin OFF- upon power-on enable origin
e reset, or enable origin reset, return to reset, or enable origin reset, return to
Description zero failed; zero failed;
ON- Enable origin reset , return to zero | ON- Enable origin reset, return to zero
Status Not allocated Not allocated
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B Related Function Codes

Function HO05 HO05
Cod
ode 30 31

Name Origin Return Enable Control | Origin Return Mode

Setting 0: Close origin return 0: Forward return to zero, deceleration point/origin

Range 1: Input OrgChuFa enable represents origin switch
origin return via DI 1: Reverse return to zero, deceleration point/origin
2: Input OrgChufa enable represents origin switch
electric return to origin via DI | 2: Forward return to zero, deceleration point/origin
3: Start orgin return after represents motor signal Z
power-on 3: Reverse return to zero, deceleration point/origin
4: Start origin return represents motor signal Z
5: Start electric return to 4: Forward return to zero, deceleration point
origin command represents origin switch, origin represents motor Z
6: Start with current position 5: Reverse return to zero, deceleration point
as the origin represents origin switch, origin represents motor Z

Min. Unit | 1 1

Factory 0 0

Setting

When Immediately Immediately

Enabled

Data Type | Running Setting Stop Setting

Related P P

Mode

7.4 Torque Control

7.4.1 Acquiring the Torque Reference

In the torque control mode, torque references come from Source A and Source B. You can
acquire torque references in the following five modes:

. source A

. Source B

. Source A + source B

. Source A/B switching through an external DI

. Communication given

The five modes are set via H07-02.

Function Code

HO7

2

Name

Torque Reference Selection
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0: Master Torque Reference Source A
1: Auxiliary Torque Reference Source B
Setting Range 2: Source A+B

3: A/B Switching

4: Communication given

Min. Unit 1
Factory Setting | 0

When Enabled Immediately

Data Type Stop Setting
Related Mode T

If HO7-02 is set to 3, you need to allocate the DI terminal with the function independently.
Then the DI can work normally and it can be figured out whether the current reference input
is A or B through this DI terminal.

Code FuniIN.4

ngnal /CMD-SEL

Z:r;f(teion Operation reference switching
Status Allocation

Besides, both source A and source can be generated in the following two modes:

. Digital setting (keypad setting): You can set a torque value via function code H07-03
on the keypad. This value is a percentage of rated torque and must be given within the
range of the rated torque.

. Analog torque reference source: The externally input analog voltage signal is
converted into a torque reference signal, which can freely designate the corresponding
relationship between analog and torque reference.

B Related Function Codes

Function HO7 HO7 HO7

Code 0 1 3

Name Master Torque Auxiliary Torque Torque Reference
Reference A Source Reference B Source Keypad Setting Value

0: Digital Given (H07- | 0: Digital Given (HO7-
setting | 9%) 03)

1: A1 1: A1 -100.0% to 100.0%
Range | > A1 2:AI2
3:AI3 3:AI3
Min. Unit | 1 1 0.10%
Factory
soting | © 1 0.00%
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When . . ]

Enabled | 'mmediately Immediately Immediately

Data . . ] ]

T Stop Setting Stop Setting Operation Setting
ype

Related

Mode T T T

If analog torque reference source is adopted, perform the following settings (take Al1 as an
example):

Step Operation Remarks

1 H07-02 = 1, Set reference source as Set reference source in torque control
auxiliary torque reference B source mode.
Corresponding relationship of Al1 setting
H03-50 = 10V . . )

2 HO03-51 = 80% ﬁoLrtespondmg relationship of +-10V
H03-52 = -10V put.
HO03-53 = -80%

3 Set 100% corresponding torque value Designate nominal torque corresponds
H03-81 = 3 times rated torque to 100%

As the figure shown below, set a straight line via H03-50-53 and fix the slope K. For any
given U, the reference T_ref =k * U.

+100% Corresponding Value Torque
_(Hossn L
H0351 80% _____________________

T_ref

i
i
HO03.52(-10V) !
T
i U H03.50(10V) Voltage

_____________________ H03.53 -80%

You can view the given torque reference via HOb-02 (Relative to motor maximum torque
percentage).

7.4.2 Speed Limit in Torque Control

Speed limit in torque control is required to protect the connected machine. In the torque
control mode, servomotor must output torque according to the reference but its speed is not
controlled. When an excessive torque reference is set, the output torque will be higher than
the load torque at the machine side. Accordingly, the servomotor will greatly speed up and
may result in over-speed. In this case, it is necessary to limit the servomotor speed.

[ Note] When motor speed is out of the limit, a torque that is proportional to the
difference between the actual speed and the speed limit is used as negative
feedback to bring the speed back within limit. The actual motor speed limit
varies with the load condition.
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Without Speed Limit With Speed Limit
Damage to machine
may result due to Motor speed Safe operation
Max. speed [p======x= over-speed /' with speed limit
Speed limit =f---——- /
t t
I
Signals output during servomotor speed limit is shown as follows:
Code FunOUT.8
Signal
Name N-LT+-
Function . s
Nz Rotating Speed Limit Signal
Speed limit signal in torque control
Description | Enabled: motor speed is limited
Disabled: motor speed is not limited
Status Allocation
V-LT needs to allocate signals.
Speed limit is set through the function codes below.
Function HO7 HO7 HO7
Code 17 18 19
- . Internal Speed Limit
Name Speed Limit Source V-LMT Selection Value in Torque Control
0: Internal speed limit (speed 1: Al
Setting limit in torque control) :
Range 1: Take V-LMt as external gj ﬁ:% Orpm-9000rpm
speed limit input )
Min. Unit 1 1 1rpm
Factory
Setting 0 3 3000rpm
When . . .
Enabled Immediately Immediately Immediately
Data . . )
Type Stop Setting Stop Setting Stop Setting
Related
Mode T T T

Limit source is divided into internal speed limit and external speed limit. To select internal

speed limit,

directly set HO7-19. To select external speed limit, designate Al first via HO7-

18 and then set analog corresponding relationship based on needs. But when selecting
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external speed limit, the external limit must be less than internal speed limit so as to avoid

danger caused by improper setting of external speed limit.

7.4.3 Selection of Torque Limit

We can limit the output torque by setting H07-07 so as to protect the connected machine.

You can set torque limit in the following four ways:

Function Code

HO7

7

Name

Torque Limit Source

Setting Range

as the torque limit

0: positive and negative internal torque limit (default)

1: positive and negative torque limit (by P-CL and N-CL)

2: Take T-LMT as external torque limit input

3: Take positive and negative external torque and minimum T-LMT value

Min. Unit 1
Factory Setting 0
When Enabled Immediately

Data Type

Stop Setting

Related Mode

T

B Related Signals

Digital input (DI): Input positive and negative external torque limit selection signal P-CL/NCL

Code FunIN.16 FunIN.17
Signal Name | /P-CL /N-CL
E:r;g:‘teion Positive External Torque Limit Negative External Torque Limit
Besaiien ON: External Torque Limit active ON: External Torque Limit active

P OFF: External Torque Limit inactive OFF: External Torque Limit inactive
Status Allocation Allocation

Digital output (DO): Output torque limit signal P-CL/NCL

Code FunOUT.7
Signal Name /C-LT+-
Function e
N Torque Limit Signal
e Enabled: motor torque limited

Dz oo Disabled: motor torque not limited
Status Allocation

[ Note] DI/DO related function code setting and logic allocation are required.

Analog input Al: Designate the T-LMT variable via HO7-08 and then set the
corresponding relationship between rotating speed and analog voltage.
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B Related function codes

Function Ho7 Ho7
Code 7 8
Name Torque Limit Source T-LMT selection
0: Positive and Negative Internal Torque Limit
(default)
Settin 1: Positive and Negative Torque Limit (use 1: Al
Ran g P-CL, N-CL selection) 2: AI2
9 2: Take T-LET as External Torque Limit Input 3:AI3
3: Take Positive and Negative External Torque
and minimum T-LMT value as Torque Limit
Min. Unit 1 1
Factory
Setting 0 2
When . )
Enabled Immediately Immediately
Data Type Stop Setting Stop Setting
Related
Mode T PST
En HO7 HO7 HO7 HO7
B 10 11 12
Nemms Forward Internal | Reverse Internal Internal Torque Limit External Torque
Torque Limit Torque Limit at Forward Side Limit at Reverse
0.0% to
i 0.0% to 800.0% 0.0°/¢Lto 800.0% 0.0% to 800.0% 800.0% (100%
Setting (corresponds to | (100%corresponds (100% corresponds corresponds to
Range one time rated to one time rated t todt P ti p ted
torque) torque) o rated torque) one time rate
torque)
Min. Unit | 0.10% 0.10% 0.10% 0.10%
gz&tfr’]g’ 300.00% 300.00% 300.00% 300.00%
Bl Immediatel Immediatel Immediatel Immediatel
Enabled Y Y Y Y
Data Stop Setti Stop Setti Stop Setti Stop Setti
Type top Setting top Setting top Setting top Setting
Related
Mode PST PST PST PST

Bl Operation Description
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When HO7-07 = 1, forward/reverse external torque limit is set by DI (P-CL/NCL). The torque
is limited according to the value set in HO7-11/12. Take internal limit if external limit, T_
LMT and their combined limit exceed internal limit. That is, take the minimum limit to control
torque amongst all limit values. Finally, torque is controlled within the motor’ s maximum
torque range. T_LMT is symmetrical, limit torque according to |T_LMT]| value when forward/
reverse rotating.

7.5 Setting General Basic Functions
This section describes how to set general basic functions during servo operation.

7.5.1 Setting the Servo ON Signal
B Signal setting

Code FunIN.1
Signal Name | /S-ON
Function
N Servo Enabled
- When enabled, the servomotor enters the enabled status. When disabled,

Description the servomotor stops operating.
Status Allocation
Remark Set the DI allocation function code corresponding to this signal.

[ Note] FunIN.x indicates that the function code of the DI input signal is x.

B Setting the servo ON signal to always enabled

If the /S-ON signal is not allocated as input through an external DI, you can set the data bit
corresponding to the function code H03-00 to allocate the /S-ON signal as always enabled
or disabled.

Function HO3 HO3
Code 0 1
Neme FunINL is not allocated (setting the DI FunINL is not allocated (setting the DI
to always enabled) to always enabled)
0-65535 0-65535
Settin Bit0 corresponds to FunIN.1. Bit0 corresponds to FunIN.17.
R 9 Bit1 corresponds to FunIN.2. Bit1 corresponds to FunIN.18.
ange
Bit15 corresponds to FunIN.16. Bit15 corresponds to FunIN.32.
Unit 1 1
Factory
Setting 0 0
\é\gh:g; - After Restart After Restart
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Data

Type Running Setting

Running Setting

‘& CAUTION

. If the /S-ON signal is set to always enabled, the servodrive enters the operation
enabled state when main circuit of the servodrive is powered on. Once a position/
speed/torque reference is input, the servomotor or machine starts immediately. This
may result in accidents. Please remember to take safety measures.

. If the /S-ON signal is set to always enabled, once an error occurs to the servo, the
error cannot be reset. Please set the /S-ON signal to disabled through H03-00 and
power on the servo again.

7.5.2 Switching the Servomotor Rotation Direction

This basic function is designed to follow the host controller. The servomotor rotation
direction can be set through function codes H02-02 and H02-03.

Set the servomotor rotation direction via H02-02 shown as below:

Function HO2

Code 02

Name Rotation Direction Selection

getting O-reference direction is forward. 1-reference direction is reverse.
ange

Min. Unit 1

Factory 0

Setting

When

Eralss After restart

Data .

Type Stop setting

Related

Mode PST

The correlation between the servomotor rotation direction and the reference is as follows:

Reference Direction
(Bipolarity)

Motor Rotation Direction Encoder Feedback Output Direction

Forward reference

)

pao [ LTLTL
PBO

Servomotor rotates CCW Al B B
viewed from the shaft end. eads B by 90" .
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Reference Direction
(Bipolarity)

5@ pao [ LI LI1
Reverse reference PBO ﬂ_l_l_l_l_

Servomotor rotates CW viewed Bl A o
from the shaft end. eads Aby 907 .

Motor Rotation Direction Encoder Feedback Output Direction

Set the encoder feedback pulse output via H02-03 shown as below:

HO02
Function Code
03
Name Ouput Pulse Feedback Direction Selection
Setting Range 0-reference direction is forward. 1-reference direction is reverse.
Min. Unit 1

Factory Setting | 0

When Enabled | After Restart
Data Type Stop Setting
Related Mode PST

Function code H02-03 assists the function code H02-02 and is designed to set the encoder
feedback pulse output direction.

Set the encoder feedback pulse output direction as follows:

- eyt f ; Encoder Feedback Pulse Output
Motor Rotation Direction Function Code Setting Dlisien
pao [ LTITL
7 H02-03 =0 PBO
@ Aleads B by 90° .
Servomotor rotates CCW PAO MU—L
viewed from the shaft end. H02-03 =1 PBO M
B leads Aby 90° .
PAO
H02:03 =0 reo [LI1IL
B leads Aby 90° .
)
_Servomotor rotates CW PAO ﬂ_ﬂ_ﬂ_
viewed from the shaft end. H02-03 = 1 pso 1111
Aleads B by 90° .
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7.5.3 Setting the Over-travel Disabled Function

The over-travel disabled function of the servodrive switches ON the limit switch to forcibly
stop the servomotor when the movable machine parts exceed the allowable range.

The setting of the over-travel signals is as follows:

Code FunIN.14 FunIN.15
Signal
N P-OT N-OT
Function " ’ " ’
Nzt Forward Drive Disabled Reverse Drive Disabled
When the machine moves out of the When the machine moves out of
allowable range, the over-travel disabled | the allowable range, the over-travel
Description | function takes effect. disabled function takes effect.
Enabled: Forward drive prohibited Enabled: Reverse drive prohibited
Disabled: Forward drive allowed Disabled: Reverse drive allowed
Status Allocation Allocation
Set the DI allocation function code corresponding to the over-travel signal.
Remark The over-travel limit switch works when these two signals over-travel
simultaneously.

Drive in opposite direction through reference input is still allowed in the over-travel state.

The servomotor rotates in the original direction when the over-travel signal is removed
manually. Ensure safety when removing the over-travel signal.

7.5.4 Selecting the Motor Stop Mode When Servo is OFF

The motor may stop due to over-travel, servo OFF or fault. You can select the motor stop
mode and status by setting corresponding function code.

. Select the motor stop mode by setting H02-05 when the servo is OFF.

. Select the motor stop mode and status by setting H02-07 upon over-travel.

Function Ho2
Code 07
Name Stop mode upon over-travel
0: The motor coasts to a stop.
Settin 1: Take the emergency stop torque as the maximum torque to make the motor
Rangg decelerate to a stop. The motor then enters servo-locked state.

2: Take the preset emergency stop torque as the maximum torque to make the
motor decelerate to a stop. The motor then enters free operation state.

Min. Unit 1

Factory 0

Setting

When ’
Erar e Immediately
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Data Type | Stop Setting
Related
Mode PS
You can set the emergency stop torque upon over-travel via H07-15.
Function Ho7
Code 15
Name Emergency Stop Torque
ﬁett"‘g 0.0%-800.0% (100% equals one time of the rated torque).
ange
Min. Unit 0.10%
Factory
Setting 100.00%
Wh .
En:bqed Immediately
Data Type | Stop Setting
Related
Mode PST

Select the motor stop mode and status by setting H02-05 or H02-06 based on the fault type
(No.1 fault and No.2 fault).

. When No.1 fault occurs, select the stop mode and status by setting H02-05.

. When No.2 fault occurs, select the stop mode and status by setting H02-06.

Function HO2

Code 06

Name Stop Mode Upon Fault
Setting 0: Coast to a stop;
Range 1: Zero-velocity Stop
Min. Unit 1

Factory 0

Setting

When ’

ErAnE Immediately

Data Type | Stop Setting

Related

Mode il

7.5.5 Setting the Detection Value of Motor Overload

The servodrive can change the detection time of motor overload warning and overload fault
alarm, but cannot change the overload feature.
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The overload warning detection time is 80% of the overload fault alarm detection time by
default. You can change the warning detection time by changing the value of H0a-05. As
shown in the figure below, once the value of H0a-05 is changed from 80% to 50%, the
overload warning detection time is 50% of the overload alarm detection time.

In addition, the overload warming signal (/WARN) can also be output at the corresponding
time to improve safety.

tA
Overload
detection
time (sec)

Overload fault inverse-time-limit curve

~ T ————
> Warning detection (default™80%)

‘Warning detection (50"/:) -

100% Iq

The following table lists the overload feature of the servomotor.

. HOa
Function Code
5
Name Overload Warning Value
Setting Range 1%-100%
Min. Unit 1%

Factory Setting | 80%
When Enabled | Immediately

Data Type Stop Setting

You can also detect overload fault in advance using the following formula:

Motor rated current X Motor overload current derated (HOa-06) = Motor current after
derated

Suppose the motor rated current is 5A. After HOa-06 is set to 50%, the existing motor rated
current becomes 2.5A. In this case, motor overload is detected once the rated current gets
to 3A because motor overload is indicated upon 120% of the motor rated current. Similarly, if
H0a-06 is set to 100%, motor overload is detected once rated current gets to 6A
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A
Overload v
detection |
time (sec) ||\
I\
|
|
Do
|
| | >
0" 50% 100% Torque reference(%)
. HOa
Function Code
6

Name

Motor Overload Current Derating

Setting Range

10%-100%

Min. Unit 1%

Factory Setting | 100%
When Enabled | Immediately
Data Type Stop Setting

7.5.6 Motor Overload Protection Gain

Changing the value of H0a-04 based on motor heating can advance or delay the time when
a motor overload protection fault occurs. If H0a-04 is set to 50%, the time is a half. If HOa-04

is set to 150%, the time is 1.5 multiple.

Function Code

HOa

4

Name

Motor Overload Protection Gain

Setting Range

50%-150%

Min. Unit 1%

Factory Setting | 100%

When Enabled Immediately
Data Type Stop Setting

7.5.7 Setting the Holding Brake

Chapter 7 Setting of Servodrive General Function Codes

The brake, built in the servomotor, is used to hold the motor at a specific position when a
servodrive is OFF, thus preventing the machine movable part from moving due to gravity or
external force.
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@ Vertical Shaft @ Shaft Bearing External Force
— Servomotor Movable part of the machine

T e External

olding brake
< force Servomotor
Prevent servomotor from
moving upon power OFF. Holding
brake
Movable part of the —
machine Prevents working platform from moving due
to external force

& CAUTION

The brake built in the servomotor is a de-energized brake that cannot be used for
braking. Use it only to hold a stopped motor.

Turn OFF the servo when the brake is applied.

The holding brake runs with a delay time, as shown in the following figure. If brake interlock
signal output is applied, timing for brake ON/OFF is easy to handle.

Servo control QF_L]

power

Servomain  opp 1
power L

Servo ON OFF |

Brake power OFF |

|
Brake contact —l_LZ
E]
Speed |
reference —:_:/—

Motor speed p %
3 K A ol
3 v

1T

o

|

|

t,+t,

1. The servo and holding brake can be turned ON at the same time.

2. Delay of the holding brake depends on the motor model.

3. Turn ON the brake and then wait for at least 200ms before inputting speed reference.
4. In the following formula, t0 indicates the motor stopping time.

5. Do not turn OFF the brake before the motor stops. Normally, set t0+t1 to 1-2 seconds.
6. Turn OFF the servo 0.2 to 1 second after the brake is turned OFF.

Refer to the following table to calculate the motor stopping time.
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Calculation Using S| Units Traditional Calculation
tO:(JM(;J:;X)NM Xél(s) to:(G M2+B LZ)XNM
Pty 375x (T, +T,)
JM: Rotor Moment of Inertia (kg:m2) GDM2: Motor GD2 (kgf:m2)
JL: Loading Moment of Inertia (kg-m2) GDL2: Loading GD2(kgf-m2)
NM: Motor Speed (rpm) NM: Motor Speed (rpm)
TP: Motor Deceleration Torque (N-m) TP: Motor Deceleration Torque (N-m)
TL: Loading Deceleration Torque (N-m) TL: Loading Deceleration Torque (N-m)

Standard wiring example for the brake signal (/BK) and brake power is shown as below:

Servodrive Servomotor
Power supply T L1 u
I
! Lz v
e o
LiC )

| Lec N I
Brake control relay|

Chd
o y [ [Fo)
Yy (
[fBK‘.

Brake power supply
Br-R
I

A Ic !
(I

The brake signal output is shown as below:

Code FunOUT.9

Signal Name /BK+-

Function Name | Brake Output Signal

Brake Signal Output:

Description Enabled: Closed, remove the brake;
Disabled: Start the brake
Status Allocation

[ Note] »  When DO is allocated with the /BLK signal, the DO should be set to the
default value (low effective).
. The /BLK signal is not output upon over-travel.
For more details on allocating brake signals, refer to DI/DO allocation description.

When DO is not allocated with the /BK signal (default setting), the brake is not applied. In
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this case, the delay setting related to the brake is invalid. The brake works immediately after
the /BK signal is allocated. Once DO terminal of the /BK signal is re-allocated with other
signals, the brake will become invalid after re-power-on.

B Brake Signal Output Time When Servomotor Stops

The /BK signal is output when the /S-ON signal is OFF. You can change the time (servo OFF
delay) from external /S-ON signal OFF to motor actually powered off by setting H02.10.

HO2
Function Code
10
Name Holding Brake Reference - Servo OFF Delay Time

Setting Range 1ms-500ms
Min. Unit 1ms
Factory Setting | 100ms

When Enabled | Immediately

Data Type Stop Setting
Related Mode PST

On a vertical shaft, the machine movable part may slightly shift due to gravity or external
force. By setting H02-10, the motor can enter the power-off state after the brake finishes
operation.

This parameter is used to set the stopping time of the servomotor.

OFF
External /S -ON ON

/BLK Remove the brake ON

|
Internal /S-ON ON | OFF (motor powered off)

L 4
HO0210

[ Note] The servomotor will turn OFF immediately when a fault occurs, regardless of
the setting of this parameter. The movable part of the machine may shift due
to gravity or external force before the brake operates.

B Setting Brake Signal Output Time When Servomotor Rotates:

If a fault occurs or the servo is OFF during motor rotation, the servomotor stops and the
brake signal (/BK) turns OFF. In this case, you can adjust the brake signal output time by
setting H02-11 and H02-12.

[ Note] If a NO.2 fault occurs, select zero-velocity stop mode and follow the operation
in “Setting the brake signal (/BK) output time when servomotor stops” .

HO2 HO2
1 12

Function Code
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Name

Holding Brake Reference Output
Speed Limit Value

Servo OFF - Holding Brake
Reference Waiting Time

Setting Range

0 rpm to 1000 rpm

100 ms to 1000 ms

Min. Unit 1 rpm 1ms
Factory Setting | 100 rpm 500 ms
When Enabled Immediately Immediately
Data Type Stop Setting Stop Setting

Related Mode

PST

PST

The brake operates when either of the following conditions is satisfied:
. After the motor enters the power-off state, its rotation speed is below H02-11.

. After the motor enters the power-off state, the rotation time is longer than the preset
value of H02-12.

7.5.8 Setting the Power Input Phase Missing Protection

Drive models have different main power input mode. The IS500 servodrive series supports
single-phase 220V, three-phase 220V and three-phase 380V. The input voltage depends on
the drive model. You can select phase missing protection through HOa-00.

HOa
00

Function Code

Name Power Input Phase Missing Protection Selection

0: Enable fault and disable alarm
1: Enable fault and alarm
2: Disable fault and alarm

Min. Unit 1
Factory Setting 0
When Enabled
Data Type

Setting Range

Immediately

Stop Setting

. When HOa-00 is set to 2, the servodrive can be powered on or off independently.
That is, the main power can be turned off when the control power is on. This can
quickly bleed the electricity in the capacitor, ensuring safety. Currently, the bus
voltage of the main circuit cannot be connected in parallel.

. When H0a-00 is set to 2, ensure that three-phase 220V or three-phase 380V input
is normal since phase missing fault is disabled. Otherwise, damage to modules may
result.
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7.5.9 Overload Feature

All Servodrives have a peak current (Imax) that allows operation, but it does not mean that
servodrives can operate under this peak current for long. The time when the servodrive
works continuously under the peak current is called Continuous Operation Time under Peak
Current. The critical current that allows long-time operation is called Threshold Current for
Motor Overload Protection (Ic).

Overload curve of the servodrive shows one-one correspondence between a specific
current and the continuous operation time under this current. The continuous operation time
depends on the heat generated under the specific current. The following figure shows the
overload curves of servodrives with different power rates.

Overload Curve Diagram

10000
o i ~
) 1000 ===
<] 9
8 100 .
:! I | P -
3 10 T L]
@
—_ [ T T I I T I I T I I I T I I - ey e |
OB G 55 5 i s
100 150 200 250 300

Torque Reference (%) |

7.5.10 Setting and Protecting the Brake Resistance

The servodrive can protect the regenerative resistor through corresponding function codes,
as follows:

HO02 HO2 HO2
Function Code
21 22 23
Drive Allowable e ) e .
L Built-in Regenerative Built-in Regenerative
Name Minimum Value of . . : b
Regenerative Resistor Resistor Power Capacity | Resistor Resistance
: 10Q-1000Q 10Q-1000Q
Setting Range (Readable) 1-65535W (Readable) (Readable)
Min. Unit 1Q 1w 1Q
Fact
Sz(t:ti?\:_;y Model dependent Model dependent Model dependent
When . . .
Erelsies Immediately Immediately Immediately
Data Type Stop Setting Stop Setting Stop Setting
Related Mode | PST PST PST
oo HO2 HO2 HO2
Code 25 26 27
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External Regenerative | External
Name Regenerative Resistor Setting | Resistor Power Regenerative
Capacity Resistor
0: Built-in regenerative
resistor
1: External regenerative
Setting resistor and natural cooling
Range 2: External regenerative 1W-60000W 1e-1000¢
resistor and forced air cooling
3: No regenerative resistor,
dependent on the capacity
Min. Unit 1 1w 1Q
Different models Different models
gz(t:ttiﬂry 0 have different default have different
9 values default values
Gl Immediatel Immediatel Immediatel
Enabled Y Y 4
Data Type Stop Setting Stop Setting Stop Setting
Related
Mode PST PST PST
[ Note] The H02-21 gives the allowable minimum value of regenerative resistor

based on rated current and over-voltage point of servodrive” s resistor
triode.

The H02-22 gives the power capacity of the built-in regenerative resistor
(if exists). The debugger determines whether the resistance overloads
and whether it alarms through the parameter.

The H02-23 gives the value of the built-in regenerative resistor (if
exists).

You must set H02-25 according to the actual condition. By default, HO2-
25 is set to 0. If an external resistance is used, H02-25 should be set

to 1 or 2. If you want to disable the bleeding function, set H02-25 to 3.
Improper setting may cause abnormal regenerative braking.

You must set H02-26 based on the power capacity of actually
connected regenerative resistor.

For example, if an external resistance indicates 800w power on its label,
you should set H02-26 to 800. Improper setting of H02-26 may cause
damage to triode or resistor.

The servodrive is capable of protecting the regenerative resistor based
on the power you set. If the bleeding power during operation exceeds
the bleeding capacity, the servodrive will bleed off the electricity at the
originally constant power. This may lead to over-voltage.
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[ Note] The power capacity should be calculated based on the actual working
conditions, such as the rotating inertia and deceleration time. For
details, refer to the appendix. Over-small power leads to insufficient
regenerative ability, which can easily cause over-voltage.

6.  You must set H02-27 correctly according to actually connected
regenerative resistor. The external regenerative resistor cannot be
smaller than the value of H02-21.

For example, if actually connected resistance is 33 Q, you should set
H02-27 to 33. Improper setting of H02-27 may cause damage to triode
or resistor.

The servodrive can judge whether the input resistance is smaller than
the minimum value. If yes, the servodrive reports Er.922. Then you
should re-input the resistance until the alarm is reset. If you leave it, the
servodrive disables the bleeding function to prevent hardware. This can
easily cause over-voltage.

The resistance should be calculated based on the actual working
conditions. For details, refer to the appendix. If the external resistance is
smaller than the minimum value or is short-circuited, resistor triode may
be burnt out.

7.  You can improve the bleeding capacity by increasing resistance wire
heating time constant of H01.21, which affects the resistor initial braking
continuous time and lowering speed. Setting for long may burn out the
resistor.

7.5.11 Motor Startup Angle and Phase Sequence Identification

If servomotor” s UVW three-phase power lines are connected properly, the servodrive does
not deed the motor startup angle and phase sequence identification function. If you are not
sure whether the phase sequence is correct when connecting UVW power lines, you can
make the servomotor operate normally by using the startup angle and phase sequence
identification function.

The identification steps are as follows:

1. Ensure that the servomotor encoder signal is connected properly.
2. Ensure that the servomotor is connected to zero or light load.

3. Ensure that the servo is in the disabled state.
4

Set function code HOdO3 to 1. The servo enters into the identification status and
automatically operates for 20 seconds.

If ER.602 is found, the servo needs to identify again.

Once angle identification completes, if connecting sequence of servomotor’ s UVW power
lines complies with the specification, function code H00.08 is displayed as 0. Conversely,
H00.08 is automatically set to 1, which indicates connecting sequence error. In this case,
check UVW phase sequence and re-identify until H00.08 is 0.

After identification completes, HO0-33 initialized electric angle and H00.34 phase-U electric
angle have been refreshed. Please back up these two function codes if necessary.

[ Note] When the servomotor model is changed, H00-08 will refresh to 0.

Related function codes are shown as follows:
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Function Hoo HOd

Code 08 03

Name Motor U/V/W Phase Sequence Angle Identification
Range 0-1 0-1

Min. Unit 1 1

Factory

Setting 0 0

When . .

ErAtE Immediately Immediately

Data Type Stop setting Stop setting

7.6 Setting General I/O Signals

This section describes DI/DO configuration and other 1/O signals in other control modes.

The IS500 Servodrive Series has 10 digital inputs: DI1, DI2, ---, DI10. They are collector
inputs. There are 7 digital outputs. DO1, DO2, DO3 and DO4 are ambipolar open collector
outputs. DO6, DO7 and DOS8 are open collector outputs.

7.6.1 Configuring Digital I/O Signals

Bl Allocating DI Signals

You can configure DI terminals freely through the panel or host controller.
For example, to configure DI1 with FunIN.6 (CMD1) signal, set H03-02 to 6.
There are five options for DI terminal logic:

. 0: Low level is enabled

. 1: High level is enabled

. 2: Rising edge enabled

. 3: Falling edge enabled

. 4: Both rising and falling edges are enabled

If you want to set DI1 to low level enabled, set H03-03 to 0. You can set function codes of
other DI terminals in the same way.

[ Note] . Do not allocate different DIs with the same function. Otherwise, fault
Er.130 occurs.

. If the Interrupt Length function is enabled, DI9 is allocated with external
position interrupt signals by default.
. If the Handwheel function is enabled, DI9 and DI10 are considered as

input terminals for PHIP and NHIP by default. In other cases, DI9 and
DI10 are used as common terminals.
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The following table lists the function codes of DI1.

Function HO3 HO3
Code 02 03
Name DI1 Terminal Function Selection DI1 Terminal Logic Selection
Input Polarity: 0-4.
Input Function Code: 0, 1-32. 0: Low level is enabled;
Setting 0: No Definition; 1: High level is enabled;
Range 1-32: FunIN.1-32 (Refer to the DI/ | 2: Rising edge enabled;
DO Basic Function Code Table). 3: Falling edge enabled;
4: Both rising and falling edges are enabled.
Min. Unit 1 1
Factory
Setting 6 0
When
LR After Restart After Restart
Data Type | Running Setting Running Setting

Explanation of 1/0O terminal logic:

. Low level: switch ON

. High level: switch OFF
. Rising edge: switch from ON to OFF

. Falling edge: switch from OFF to ON

Select the terminal logic based on the selected function.

For unallocated Dls, configure them based on H03-00 (unallocated FunINL signals) and
HO03-01 (unallocated FunINL signals). Set H03-00 and H03-01 to HEX values.

. Each H03-00 binary bit corresponds to Funin.1-FunIn.16 from low to high (0: always
disabled, 1: always enabled).

. Each H03-01 binary bit corresponds to Funin.17-Funin.32 from low to high (0: always
disabled, 1: always enabled)

These two function codes are running setting, effective after re-power-on.

The following table lists DI terminal signals.

Function Signal Definition Function Signal Definition
Code Code
Reverse
FunIN.1 /S-ON Servo Enabled FunIN.17 /N-CL External Torque
Limit ON
FuniN.2 | /ALM-RST E"g{gﬁgfet FunN.18 | /JJOGCMD+ | Forward Jog
Proportional
FunIN.3 /P-CON Motion Switch FunIN.19 /JOGCMD- Reverse Jog
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Function Signal Definition Function Signal Definition
Code Code
Main and ”
FunIiN.4 | /CMD-SEL | Auxiliary Running | FunIN.20 | /POSSTEP lnpﬁfgmasr}:gl .
Reference Switch P
MS Running
Reference Handwheel MF
FunIN.5 /DIR-SEL Direction FunIN.21 HX1 Signal 1
Selection
CMD1 Internal
FuniN.6 CMD1 | Reference Switch | FunIN.22 HX2 Handwheel MF
Signal 2
CMD1
Internal
FunIN.7 CMD2 | Reference Switch | FuniN.23 | HX_EN Handwheel
Enable Signal
CMD2
Internal .
FuniN.8 CMD3 | Reference Switch | FunIN.24 | GEAR SEL | Electronic Gear
— Selection
CMD3
CMD1 Internal Torque
FunIN.9 CMD4 Reference Switch | FunIN.25 TOQDirSel Reference
CMD4 Direction Setting
. Speed
FuniN.10 | m1-sEL | Mode SWeh MT- 1 pyin 26 | sPDDirsel Reference
Direction Setting
Position
FunINA1 | M2-SEL PSELMode | FuniN.27 | POSDIrSel Reference
Direction Setting
Zero-position Internal MS
FunIN.12 /ZCLAMP Fixed Function FuniIN.28 PosInSen Position
Enabled Signal Enabled Signal
Interrupt Length
FunIN.13 /INHIBIT Pulse Disabled FunIN.29 XintFree Status Clear
Signal
FuniN.14 P-OT Forward Drive | ¢\ 30 G-SEL Gain Switch
: Disabled .
Reverse Drive . .
FunIN.15 N-OT Disabled FunIN.31 OrgNear Origin Switch
Forward External Origin Return
FunIN.16 /P-CL Torque Limit ON FunIN.32 OrgChufa Enabled

For details of DI variables, refer to the appendix Function Code Parameter List.

B Allocating DO Signals

Dos output 17 effective variables: FunOut.1, FunOut.2, ---, FunOut.17. These variables are
effective when they are allocated to DOs.

You can configure DO terminals freely through the panel or host controller.

For example, to configure DO1 with signal /S-RDY, set H04-00 to 1.

There are two options for DO terminal logic:
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0: Low level is enabled (optocoupler ON)

1: High level is enabled (Optocoupler OFF)

If you want to set signal /S-RDY to high level enabled, set H04-01 to 1.

The following table lists DO terminal signals.

[Note]

Do not allocate different DOs with the same function. Otherwise, DO setting
fault occurs.

Function Signal Definition Function Signal Definition
Code Code
FunOUT.1 | /S-RDY+- Servo Ready FunOUT.10 /WARN-+- Warning Output
Motor Rotation
FunOUT.2 | /TGON+- Detection FunOUT.11 /ALM+- Error Output
Signal
Output 3- Digit
FunOUT.3 | /ZERO+- Zero Speed FunOUT.12 ALMO1 Error Code
. Output 3- Digit
FunOUT.4 | /V-CMP+- Speed Arrival FunOUT.13 ALMO2 Error Code
. . Output 3- Digit
FunOUT.5 /COIN+- Position Arrival | FunOUT.14 ALMO3 Error Code
Position Interrupt Length
FunOUT.6 | /NEAR+- Approach FunOUT.15 Xintcoin Completion
Signal signal
Torque Limit Origin Return
FunOUT.7 /C-LT+- Signal FunOUT.16 OrgOk Output
: Electric Return
FUnOUT8 | /V-LT+- Rofation | £,,0UT17 | OrgOKElectric to Origin
Speed Limit
Output
Brake Output
FunOUT.9 /BK+- Signal

For DO variables, refer to the appendix Function Code Parameter List.

7.6.2 Configuring Analog Input

There are three analog inputs: Al1, Al2 and Al3. You can set the correspondence between
analog input and control variable by setting the corresponding function code.

For example, to designate Al1 is as main operation reference input in speed mode and

correspond analog +10 V to 5000 rpm, set the function codes as below:

H06-00:
H03-52:
H03-53:
HO03-50:
H03-51:
H03-80:

1

10.00 V
100.0%
-10.00 V
-100.0%
5000 rpm

- 140 -




1S500 Servodrive User Manual Chapter 7 Setting of Servodrive General Function Codes

Speed variable
correspondence
Torque variable
correspondence
H0381

Max. value Al1 Speed
All correspondence __]é- N Al1 Torqg.
H0352, H0353 | [> Generate AT Ber unit
Vi vali unique output—yzg————
correspondence Zero Filtering
H0350, H0351 tuning Tim
HO0354 HO0356

Designate analog using method based on the function codes below .

HO0519-Speed Feedforward Control Selection
HO0600-Master Speed Reference A Source
HO0601-Auxiliary Speed Reference B Source
HO0700-Master Torque Reference A Source
HO0701-Auxiliary Torque Reference Source B
HO0708-T-LMT Selection

HO0718-V-LMT Selection

Reserved 1

Reserved 2

Corresponding rule of analog voltage and control variable is:

Analog input range is =12V and normal inspection range is +10V. For details, refer to
technical specifications.

+100%
- — %: —_— | —
|
| |
HO3 L]
-12V-1 | l
—1 1 1
| 4V 8V 10V 12V
| H03.50(8V)
|
|
% — H03.53(-90%)
-100%

In the above figure, the shaded areas can realize full scale +=100% at any voltage. In other
areas, full scale cannot be realized or the analog voltage precision cannot be fully utilized.

It is suggested that the range between maximum voltage and minimum voltage be not set
too small. Otherwise, the analog sampling scale cannot be effectively utilized. Currently,
the allowable minimum voltage difference (Max. input voltage — Min. input voltage) is 0.5V.
Difference of less than 0.5 V is handled as 0.5V.

Take Al1 as an example. The correspondence can be set via the following function codes.
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Funsien HO3 HO3 HO3 HO3
Code 50 51 52 53
. Al1 Minimum Value | A1 Al1 Maximum Value
Name ,Ibr\]l1ul;/lm|mum Corresponds to the | Maximum Corresponds to the
P Setting Value Input Setting Value
Setting -10.00V to -10.00V to
Range 10.00V -100.0% to 100.0% 10.00V -100.0% to 100.0%
Min. Unit 0.01v 0.1% 0.01Vv 0.10%
Factory
Setting -10.00V -100.0% 10.00vV 100.00%
il Immediatel Immediatel Immediatel Immediatel
Enabled Y y y Y
Data Type | Stop Setting Stop Setting Stop Setting | Stop Setting
[ Note] When setting these function codes, H03-50 and H03-52 are associated.
That is, H03-50 is smaller than H03-52. But H03-51 and HO03-53 can be
designated freely based on actual condition. It is suggested that H03-51 and
H03-53 are set to their maximum absolute values.
For example:

Function Code Setting

Setting Result Description

H03-50 = 10V
H03-51 = 100%
H03-52 = -10V
H03-53 = -100%

-12V-10V 8V -4V

Bipolarity signal input indicates the bipolarity variable.

H03-50 = -10V
H03-51 = -100%
H03-52 = 10V

H03-53 = 100%

S12V-IpV 8V 4V
1 1 !

+100%

4v 8V IIOV 12v

Bipolarity signal input indicates the reverse bipolarity variable.
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Function Code Setting

Setting Result Description

+100%

H03-53 = -100%

_____________ T--
H03-50 = 10V ' '
HO03-51 = 100% -I2IV-]|0V |'8V ‘:W | A
H03-52 = OV 0%y svioviay

Unipolarity signal input indicates the bipolarity signal.

Determine the control variable range that corresponds to 100% full scale through function

codes H03-80 and H03-81.

HO3

HO3

Function Code
80

81

Analog100% Corresponding

Name Speed Value

Analog100% Corresponding
Torque Value

Setting Range Orpm to 9000 rpm

One time to eight times of
rated torque

Min. Unit 1rpm One time rated torque
Factory Setting | 3000rpm One time rated torque
When Enabled Immediately Immediately

Data Type Stop Setting

Stop Setting

B Zero Tuning

Analog channels also have the zero tuning function. When the reference analog voltage is
0V, a ground voltage difference exists. In this case, you can remove the voltage difference
through zero tuning function. Note that the analog scale may be shortened if zero tuning is

overlarge.

Zero tuning includes automatic tuning and manual tuning. For automatic tuning, you can set
HO0d-10 to 1, 2 or 3 to select the corresponding analog channel. Tuning values are saved in

H03-54, H03-61 and H03-68 respectively.

Bunsien Hod HO3 HO3 HO3
Code 10 54 61 68

Analog channel
Name automatic adjustment Al1 Zero Offset Al2 Zero Offset AI3 Zero Offset
Setting -500.0mV to -500.0mV to -500.0mV to
Range | OrPm (09000 rpm 500.0 mV 500.0mV 500.0mV/
Min. Unit 1rpm 0.1mV 0.1mV 0.1mV
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Factory

Setting 3000 rpm 0mV omVv omVv

\Iévnhaebqed Immediately Immediately Immediately Immediately
.?;;2 Stop Setting Running Setting | Running Setting Running Setting

Operation steps of manual tuning are as follows:

+100%
e
e
4
7
Offset range //
(-500mV~500mV), 7z
e
d
//
Offset in need of \/
adjustment Pid
4
//'
’ 12V
d
e
4
d
4
rd
4
4
Step Operation Description
1 Designate an analog channel (Al1) as Set the function codes of group HO6.

reference source in the speed mode.

Set function codes H03-52, H03-53, HO3-

2 Set the corresponding speed range. 50 and HO3-51
3 Enable the servo and set the analog
reference of the host controller to 0.
4 Observe whether the motor rotates.
5 If the motor does not rotate, zero tuning

is not necessary.

If the motor speed reference increases
(speed increase) with the increasing of
H03-54, decrease the value of H03-54,
vice versa.

If the motor rotates, adjust H03-54 in
6 the rotation direction until the motor
stops.

B Setting the analog filtering time

The filter is a 1st-order filter that is used for filtering high-frequency noise in analog
sampling signals. Set the filtering time as long as possible in the condition that the
reference bandwidth is satisfied. The filtering time can be properly decreased based on your
requirement on reference response.

No. Aix Setting Variable Recommended Filtering Time
1 Speed reference 2ms
2 Torque reference 1ms
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The following table lists the function codes for setting the filtering time of analog channels.

Function HO3 HO3 HO3

Cods 56 63 70

Name Al1 Input Filtering Time Al2 Input Filtering Time | AI3 Input Filtering Time
gztrfg‘g 0.00ms to 655.35ms 0.00ms to 655.35ms | 0.00ms to 655.35ms
Min. Unit 0.01ms 0.01ms 0.01ms

Factory

Setting 2.00ms 2.00ms 2.00ms

When . . .

Bt Immediately Immediately Immediately

Data Type Stop Setting Stop Setting Stop Setting

7.6.3 Other Output Signals

The servodrive alarm is graded into two levels:

. Level | (Error): The servodrive alarms and has to stop when an error occurs. DO
outputs signal /ALM.

. Level Il (Warning): The servodrive sends out warning status, which will not damage the
machine temporarily. But there will be a higher level of error output if the warning status
is not handled timely. DO outputs signal /WARN.

Note: Optical Coupling output
Max. voltage: DC30V
Max. Output Current: DC50mA

Note: Collector Open Output
Max. voltage: DC30V
Max. Output Current: DC50mA

Servodrive

Note: 24V represents the
24 power servodrive can provide

supply

[3e sl

—
Relay
31/D0AS

internal 24V power supply.
Max. Output Current: 200mA

Host device

i l

37/ D06

38} DO7

DO8

COM

COM

YYY

1) Servo Error Output Signal (ALM) with Error Code (ALMO1, ALMO2 and ALMO3)
. Servo Error Output Signal (ALM)

DO outputs signal /ALM when the servodrive detects an error. When designing the control
system, use the output of this error signal to implement a sequence control circuit that can

break the main circuit of the servodrive.
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Code FunOUT.11

Signal Name | ALM+-

Zl;r;ﬁ:éion Error Output Signal

Description ON when error is detected

Status Allocation

Remarks Refer to Part 6.2.1 for Allocation Methods

. Error Code (ALMO1, ALMO2 and ALMO3)

The type of error detected by servodrive can be displayed via ON/OFF of this group of
signals. This group pf signals is used in the applications without on-site bus supporting
where host devices expect a display of error contents.

Code FunOUT.12 FunOUT.13 FunOUT.14
Signal Name | ALMO1 ALMO2 ALMO3
Function

N Error code 1 Error code 2 Error code 3
Description Error code Error code Error code
Status Allocation Allocation Allocation
Remarks It is suggested to allocate the three signals to terminals DO6/7/8.

. How to Set the Alarm

IMPORTANT

Make sure of clearing the fault before resetting the alarm.

When the error signal ALM is output, clear the fault first. Then set the input signal ALM-RST
to ON. The alarm is reset.

Code FunIN.2
Signal Name | ALM-RST
Function )
N Error Reset Signal
s According to the error type, the servo can continue to work after some
e alarms are reset.
Status Common use

For allocating DO with the output signal, refer to section7.6.1.
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Form an external circuit so that the main circuit turns OFF when an error occurs. The alarm
can be reset automatically when the control power supply is turned OFF. Alarms can also be
reset using a panel.

2) Servo Warning Output Signal (/WARN)

DO outputs warning signal /WARN when overload warning, regenerative warning or any
other warning is detected by the servodrive.

Code FunOUT.12

Signal Name WARN+-

Function . .

Name Warning Output Signal
Description ON when warning is detected
Status Allocation

When only warning is detected, ALMO, ALM1 and ALM2 output warning code when warning
signal (WARN+-) is output.

When both warning and error are detected, ALO, AL1 and AL2 output error code when
warning signal (WARN+-) and error signal (ALM+-) are output.

3) Servo Ready Output Signal (/S-RDY)

This signal indicates whether the servodrive completes the power-on initialization work. The
signal is disabled when an error occurs.

Code FunOUT.1
Signal Name | /S-RDY+-
Function

Nee Servo Ready

Servo is ready to receive S-ON signal
Description Enabled: Servo ready
Disabled- Servo Not ready

Status Allocation

Remarks Refer to Part 6.2.1 for allocation method
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Chapter 8 Operation

8.1 Pre-trial Checking

To ensure safety and proper trial operation, check the following items before the trial:
1.  Status of the servomotor
. Ensure fixed parts of the servomotor are securely connected.

. Ensure servomotor shaft rotates fluently (note that oil-sealed motor shaft is
normally a bit tight).

. Ensure the servomotor’ s encoder connector and power supply’ s connector are
wired properly and securely.

2. Status of the servodrive
. Ensure terminals of the servodrive are properly wired and securely connected.

. Check the external power supply of the servodrive and make sure that the voltage
is normal.

. Connect the encoder cable and power lines of the servodrive and servomotor.

3. Connection and status of input signals.

Step Item Operation

Connect the input signal circuit necessary for trial to control terminal

CN1 under the following conditions:

Confirm . Servo ON input signal (/S-ON) must be input-capable.

1 N1 . Forward drive disabled (P-OT) and reverse drive disabled (N-OT)
terminal input signals must be in the OFF state (forward/reverse drive is

supported). Resume the standard setting after trial is complete.
. When inputting reference, ensure that the reference is 0 V or pulse
reference is 0.

Power on the servodrive. If the panel displays “rdy” , it indicates

2 ;C);c?vr\:gp—gn normal. Otherwise, check whether wir.ing is proper. If an alarm islgiven,
status clear the fault based on Troubleshooting. Otherwise, the servodrive
cannot operate.
Confirm The holding brake is controlled by signal /BK of servodrive.
signals of To prevent malopera?lon cause_d by gravity or external force, check the
3 holding operation of the h(_)Idlng brake in the condition that the servomotor and
brake the machine are disconnected. Then connect the servomotor to the

machine and proceed with the trial.

Make sure that the parameters of the servomotor’ s group HOO are consistent or compatible
to the actually connected servomotor.

If abnormality is found, please feel free to contact Inovance’ s service department.
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8.2 Examples of Jog Run

8.2.1 Jog Run via Function Codes and Dls

Step Item Operation
1 Set the running Set the motor’ s running speed via H06-04.
speed Setting range: -9000 to 9000 rpm

Set the speed reference source via H06-02.
H06-02=0: source A
HO06-02=1: source B

9 Set the speed
reference source

3 Select the Jog Source A: Select Jog reference via H06-00=4.
reference Source B: Select Jog reference via H06-01=4.

Set jog input terminals (DI) through HO3.
H03-18=18: DI9= forward jog (/JJOGCMD+)
HO03-18=19: DI10= reverse jog (/JOGCMD-)

Switch on signal /S-ON to enable the servodrive (factory setting:
DI5 is set to /S-ON).
Execute Jog operation through DI9 and DI10.

4 Set the Jog input
terminals (DI).

5 Execute Jog
operation

8.2.2 Jog Run via Panel

In this case, it’ s unnecessary to connect /O terminals of CN1. Connect the motor only.
After power-on, “rdy” is displayed on the panel. Input HOd-11 on the keypad to enter the
Jog mode. You can adjust the Jog running speed by pressing the UP/DOWN button. The
Jog running speed is 100 rpm by default. Press the SET button to enter the Jog status.
Then, the panel displays “Jog” . You can implement jog forward/reverse rotation by
pressing the UP/DOWN button.

8.2.3 Jog Run via Debugger

Step Iltem Operation
1 Connect Connect the computer.
2 Open the jog Enable the Jog trial operation function on the auxiliary function menu
interface of the back segment control software.
3 Execute jog Set the jog speed and realize forward/reverse Jog operation by
operation pressing the UP/DOWN button.

8.3 Examples of Trial Operation in Speed Mode

8.3.1 Continuous Running
B Purpose
The servomotor runs stably at any speed in the allowable range.

B Procedure

Step Operation
1 Select the control mode via H02-00=0 (speed control).
2 Select speed reference via H06-02=0 (source A).
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Select speed reference source A via H06-00=0 (digital given).

Set the speed via H06-03=2000 (2,000rpm).

Set the acceleration time H06-05=1000 (1,000ms).

Set the deceleration time H06-05=1000 (1,000ms).

Set the maximum speed H06-07=3000 (3,000rpm)

Set the maximum speed in forward direction via H06-08=1000 (1,000rpm).

Olo|N|lo|ja|sd~|w

Set the maximum speed in reverse direction via H06-08=800 (800rpm).

10 Turn ON the Servo enabled (/S-ON) input signal. The motor is found to rotate at the
speed of 1,000rpm from HOb-00.

1 Set H06-08=3000. The speed becomes the preset 2,000rpm from HOb-00.

8.3.2 MS Speed
B Purpose

The servomotor runs at three speeds (50rpm, 100rpm and 300rpm) in cycle continuously. It
runs at each speed for 5 seconds, requiring smoother speed change and smaller shock.

B Procedure

Step Operation
1 Select the control mode via H02-00=0 (speed control).
2 Select speed reference via H06-02=1 (source B).
3 Select speed reference source B via H06-01=5 (MS speed).
4 Select MS speed running mode via H12-00=1 (cycle run).
5 Designate segments via H12-01=3 (3 segments).
6 Select running time unit via H12-02=0 (second).

Set acceleration time 1 via H12-03=3000 (3,000ms) and deceleration time 1 via H12-

7| 04=3000 (3,000ms).
Set 1st-segment speed parameters:
8 . Speed: H12-20=50 (50rpm)

. Running time: H12-21=5.0 (5s).
. Acceleration/Deceleration time: H12-22=1 (acceleration/deceleration time 1)

9 Set 2nd-segment speed parameters (H12-23, H12-24 and H12-25) as you do in step
8.

10 Set 3rd-segment speed parameters (H12-26, H12-27 and H12-28) as you do in step 8.

1 Change segments via H12-01=2 (2 segments). Then the servomotor runs at two
speeds in cycle from HOb-00.

12 Change MS speed running mode via H12-00=0 (single run). Then the servomotor
stops after running at two speeds.

13 You can change the speed of each segment and observe the change from HOb-00.

8.3.3 Analog Control
B Purpose

Take Al1 in source A as the speed reference source. The rotating speed can change

-1562 -



1S500 Servodrive User Manual Chapter 8 Operation

continuously from Orpm to +1,000 rpm when voltage changes in the range of OV-10V.

B Procedure

Step Operation
1 Prepare a DC power supply. Wire its positive polarity with Al1 and wire negative
polarity with GND.
2 Select the control mode via H02-00=0 (speed control).
Select speed reference via H06-02=0 (source A).
Select speed reference source A via H06-00=1 (Al1 )
Set parameters related to Al1
. Min. input : H03-50=0 (0V)
5 . Min. input corresponding to setting value: H03-51=0 (0%)
. Max. input : H03-52=10 (+10V)
. Max. input corresponding to setting value: H03-53=1000 (100%)
6 Designate the speed indicated by 100% of analog via H03-80=1000 (1,000rpm).
Reduce the voltage to 0V. If the motor rotates, set Al1 zero offset via H03-54=300
7 (300mV), which depends on the motor current rotating speed. Tune the value of H03-
54 until servomotor stops.
Turn the servo ON and twist the power supply’ s knob. You will find the motor rotating
8 speed varies with voltage. When the input voltage exceeds the preset value, the motor
runs at a constant speed.
Note: The input voltage is no higher than 12V.
If you want to make the rotating speed change continuously in the range of Orpm-
1,000rpm, set H03-51=-1000 (-100%). Then turn the servo ON. You will find the motor
9 rotates counterclockwise and the speed varies with voltage. When the input voltage
exceeds the preset value, the motor runs at a constant speed.
Note: The input voltage is no higher than 12V.

8.4 Examples of Trial Operation in Position Mode

8.4.1 Stepping Given

B Purpose

Turn the servo ON. The motor stops after it rotates one revolution at 48rpm.

B Procedure

Step Operation
1 Select the control mode via H02-00=1 (position control).
2 Select position reference source A via H05-00=1 (stepping given).
3 Set stepping via H05-03=5000 (5,000 reference units).
4 Designate electric gear ratio via H05-07/H05-09=2 (2).
5 Allocate DI4 with signal FunIN.20 (/POSSTEP) via H03-08=20 so that the motor
rotates after switching on DI4.
6 Restart the servo and switch on DI4. You will find the motor stops after it rotates one

revolution at 48rpm from HOb-00.
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7 To change the rotating speed, change the electric gear ratio.
Speed (rpm) =24 X Electrictric gear ratio (rpm).

8 To change the motor travel, change the stepping and electric gear ratio.
Revolutions (r) = Stepping X Electric gear ratio/10,000.

8.4.2 Pulse Reference

B Purpose

Take PLC pulse output as reference source. The motor rotates if there is pulse input and
stops once the pulse input stops. The forward/reverse rotation is also controlled. The motor
stops after it rotates one revolution at 6rpm every time.

B Procedure

Step

Operation

1

Prepare a PLC that has been programmed and can implement intermittent output of
100kHz pulse. Each output lasts 10 seconds.

Wire Y00 of PLC with PULS- of CN1, COM1 of PLC with COM of CN1, and SIGN- of
CN1 with COM of CN1.

Select the control mode via H02-00=1 (position control).

Select position reference source A via H05-00=0 (pulse reference).

Designate electric gear ratio via H05-07/H05-09=1/100 (1/100).

Turn the servo ON first. Then enable the PLC output.

Note: Do not reverse the sequence. Otherwise, an error occurs.

From HOb-00, you will find the motor runs CW at 6rpm, and stops after rotating one
revolution every time.

After disconnecting SIGN-, you will find the motor immediately rotates CCW at 6rpm. It
still stops after rotating one revolution every time.

To change the motor speed and travel, change the electrical gear ratio.
Speed = 0.006 X f X Electrical gear ratio, where “f” indicates pulse frequency (Hz).
Revolutions (r) = Speed X Time

8.5 Examples of Trial Operation in Torque Mode

8.5.1 Digital Given

B Purpose

Set the torque to be 10% of rated torque by digital given. To ensure safety, limit the motor
speed within 1,200rpm and the torque within 20% of rated value.

B Procedure

Step Operation
1 Select the control mode via H02-00= 2 (torque control).
2 Select torque reference via H07-02=0 (source A).
3 Select torque reference source A via H07-00=0(digital given).
4 Set torque via H07-03=100 (10.0%).
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Select speed limit source via HO7-17=0 (internal limit).

Set speed limit via H07-19=1200 (1,200rpm).

Select torque limit source via H07-07=0 (internal limit).

Set forward torque limit via H07-09=200 (20.0%).

Oy |0,

Set reverse torque limit via H07-10=200 (20.0%).

Turn the servo ON. You will find the motor accelerates to rotate but is finally limited at
approximately 1,200rpm.

Note: Motors of different inertias rotates at different speeds. Thus, it is probable that
the speed is not limited.

1"

You will find different situations from HOb-00 and HOb-02 if you change speed value
limit and torque limit value.

8.5.2 Analog Control

B Purpose

Take Al1 in source A as the speed reference source. Torque can change continuously from
0 to +10% when voltage changes in the range of OV to 10V. To ensure safety, limit the motor
speed within 1,200rpm and the torque within 20% of rated value.

B Procedure

Step

Operation

1

Prepare a DC power supply. Wire its positive polarity with Al1 and wire negative
polarity with GND.

Select the control mode via H02-00= 2 (torque control).

Select torque reference via H07-02=0 (source A).

Select torque reference source A via HO7-00=1 (Al1).

Set parameters related to Al1:

. Min. input: H03-50=0 (0V)

. Min. input corresponding to setting value: H03-51=0 (0%)

. Max. input: H03-52=10 (+10V)

. Max. input corresponding to setting value: H03-53=100 (+10%)

Designate the Torque indicated by 100% of analog via H03-81=100 (one time of rated
torque).

Select speed limit source via HO7-17=0 (internal limit).

Set speed limit via H07-19=1200 (1,200rpm).

Select torque limit source via H07-07=0 (internal limit).

Set forward torque limit via H07-09=200 (20.0%).

Set reverse torque limit via H07-10=200 (20.0%).

12

Reduce the voltage to 0V. If the motor rotates, set Al1 zero offset via H03-54=300
(300mV), which depends on the motor current rotating speed. Tune the value of H03-
54 until servomotor stops.

13

Turn the servo ON and twist the power supply’ s knob. You will find the motor torque
varies with voltage. When the input voltage exceeds the preset value, the motor torque
remains unchanged and is finally limited at 10%.

Note: The input voltage is no higher than 12V.
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You will also find the motor accelerates to rotate but is finally limited at approximately
1,200rpm.

14 Note: Motors of different inertias rotates at different speeds. Thus, it is probable that

the speed is not limited.

15 You will find different situations from HOb-00 and HOb-02 if you change speed value
limit and torque limit value.

To implement a continuous change of torque within 0 to 10%, set H03-51=100 (-10%).
Then restart the servo and you will find the motor rotates in the reverse direction and
16 torque varies with voltage. When the input voltage exceeds the preset value, the motor
runs at a constant torque.

Note: The input voltage is no higher than 12V.

8.6 Operation with the Servomotor Connected to the Machine

Before trial operation with the servomotor connected to the machine, perform zero-load trial
as described above first.

/f(\‘ /Ay, DANGER

Once the servomotor is connected to the machine, maloperation may result in machine

damage and even personal injury.

During no-load trial operation. overtravel protection signals (P-OT and N-OT) are not
allocated to terminals. In this case, allocate them to the DI terminal to enable the protection
function.

B Procedure

Step Operation

Turn ON the control power and main circuit power, and make protective settings such

as over-travel, braking resistor and brake.

. Select the braking resistor according to the load.

. Enable the over-travel protective function and properly set the over-travel stop

1 parameters.

. When a servomotor with brake is used, before checking the brake operation, take
advance measures to prevent the machine from falling due to gravity or vibrating
due to external force and make sure that operations of servomotor and brake are
normal.

2 Set the operation mode and the reference source in this mode.

3 Connect the servomotor to the machine with coupling, etc. in the state of power OFF.

After ensuring that the servodrive is turned OFF, turn ON the power of host controller.
4 Check again that the settings of protective function in step 1 are normal.

For steps 5 to 8, take advance measures for emergency stop so that the servomotor
can stop safely when an error occurs during operation.

Perform trial operation according to “8.1.5 Trial Operation in the Position Control

5 Mode” . Check that the result is the same as the trial operation for servomotor without
load. Also check that the reference unit and direction are consistent with the machine
operation.
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Step Operation

Check that the parameter settings comply with each control mode again. Check
6 that the servomotor operates in accordance with the operating specifications of the
machine.

Adjust the servo gain parameters and improve the control performance of the
servomotor with load, if necessary.

7 Note: The servomotor will not be broken in completely during the trial operation.
Therefore, let the system run for a sufficient amount of additional time to ensure that it
is properly broken in.

Record the parameters set for maintenance in the Parameter Recording Table. Then
8 the trial operation with the servomotor connected to the machine is completed.
Note: You can also manage the parameters in form of a file through the debugger.
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Chapter 9 Adjustments

This chapter introduces the usage and precautions of various functions related to
servomotor adjustments.

9.1 Basic Adjustments

9.1.1 About Adjustment

Once servodrive and servomotor are well matched, adjustment is aimed to optimize the
servodrive’ s response performance that depends on the servo gain setting.

Servo gain is set by a combination of parameters (speed, position gain, filter and load
moment of inertia ratio). When setting the servo gain, balance of values of these parameters
must be taken into consideration. Therefore, parameter adjustment may only be performed
by qualified personnel or you can ask Inovance for technical support.

Servo gain parameters have been set to a conservative stable value upon delivery. The user
can adjust servo gain according to the machine status so as to improve the servo response
performance.

9.1.2 Adjustment of Analog Control Signals

To observe the signal status while adjusting the servo gain, connect the oscilloscope and
other measuring instruments to the servodrive’ s analog monitor connector.

Analog monitor specifications are as follows:

Iltem Specification Remark
CH No. 2CH
Output range 0-10V Linear effective
range: within 2 to 8V
Resolution 0.1%
Accuracy 5%

Allowable maximum 10mA
load current

Setting Time 3ms(typ)

Upon control power ON, analog monitor may output approximate 10V voltage within up
to 200ms. Take it into consideration during the use.

For wiring of analog monitoring connector, refer to CN5 terminal definition.
B Setting of Analog Monitoring Magnification

CH1 analog monitoring output voltage = CH1 signal selection (H04-50) X signal
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magnification (H04-52) + offset voltage 1 (H04-51)

CH2 analog monitoring output voltage =

magnification (H04-55) + offset voltage (H04-54)
B Related Signals

CH2 signal selection (H04-53) X signal

AO1 output variables can be specified via H04-50. The corresponding relationship between
output variable and analog can be specified via H04-51 and H04-52.

Function | HO4 HO4 HO4
Code 50 51 52
Name AO1 Signal Selection C(())Igagfefset gg;nification
00: Motor rotating speed (1V/1000rpm)
default
01: Speed reference (1V/1000rpm)
02: Torque reference (1V/100%)
03: Position deviation (0.05V/1 reference
Setting unit)
Range 04: Amplifier deviation (after electronic gear) 0-10000mv -99.99 10 99.99
(0.05V/1 encoder pulse unit)
05: Position reference speed (1V/1000 rpm)
06: Positioning complete reference
(complete: 5V, incomplete: 0V)
07: Speed feed forward (1V/1000rpm)
Min. Unit | 1 mVv 0.01times
Factory
Setting 0 5000mV 1
When ; . .
ErAnE Immediately Immediately | Immediately
Data . : Running . ’
Type Running Setting Setting Running Setting
Buneien HO04 HO04 HO04
e 53 54 55
Name AQO?2 signal selection C(?Itza g;fset ﬁggnification
00: (1V/1000rpm) Motor speed default
01: Speed reference (1V/1000rpm)
02: Torque reference (1V/100%)
03: Position deviation (0.05V/1 reference units)
Setting 04: Amplifier deviation (after electronic gear) 0-10000mV -99.99 to
Range (0.05V/1 encoder pulse unit) 99.99
05: Position reference speed (1V/1000 rpm)
06: Positioning complete reference (complete:
5V, incomplete: 0V)
07: Speed feed forward (1V/1000rpm)
Min. Unit | 1 TmV 0.01 times
Factory
Setting 0 5000mV 1
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When . . )
Enetag Immediately Immediately | Immediately
Data B ! Running Running
Type Running Setting Setting Setting

9.1.3 Adjustment of Safety ltems
B Setting of Over-travel

Perform the over-travel setting.

B Setting of Torque Limit

Torque limit is set to prevent the output torque from exceeding the torque required for
machine operation. It helps to reduce the impact caused by machine interference or
collision. If the torque limit you set is less than the operation torque, overshoot or vibration
may occur. You can set torque limit via H07-07.

B Setting of Excessive Position Deviation Error Value

Excessive position deviation alarm is a protective function when the servodrive performs
position control. When the motor motion is inconsistent with the reference, set an
appropriate error value for excessive position deviation to detect abnormality and stop the
motor. Motor position deviation indicates the difference between position reference value
and the actual position.

Position deviation can be obtained by the following formula (including the position gain and
the motor rotating speed)

Motor Rotating Speed[rpm] " Motor Pulses/revolution [Reference Unit]
0 H8 .0

Position Deviation =

Note that H08-02: Position loop gain (Min. unit is 0.1Hz)

Thus the excessive position deviation error value (HOa-11) can be set according to the
following formula:

Motor Max. Rotating Speed[rpm] " Motor Pulses/revolution [Reference Unit] (12—
6 H8 .0 —

H0A.1 >

Double-underlined part (1.2-2) is the surplus coefficient that prevents frequently occurring
faults due to excessive position deviation. As long as you set the value based on the formula
above, the excessive position deviation error will not occur in normal operation.

When the acceleration/deceleration of the position reference exceeds the motor tracking
capacity, the servomotor will not keep up with the position reference. As a result, position
deviation cannot meet the above formula. In this case, reduce acceleration/deceleration
of the position reference to the motor tracking value or increase the excessive position
deviation error value.

Function HOa
Code 11
Name Excessive Position Deviation Error Value
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Setting .
Range 1-32767 reference unit
Min. Unit 1 reference unit
Factory .
Setting 32767 reference unit
When ’

Enabled Immediately

Data Type | Stop Setting

9.2 Servo Response

This section introduces how to implement high-speed positioning.

9.2.1 Adjustment of Speed Loop

1) Adjustment of Servo Gain
You can adjust servo gain through the following settings:

B  Setting of Speed Loop Gain

You can set speed loop gain via the following function codes as required:

Function HO8 Hos

Code 00 01

Name Speed Loop Gain Speed Loop Integral Time Constant
Setting

Range 1.0Hz-2000.0Hz 0.15ms-512.00ms
Min. Unit 0.1Hz 0.01ms

Factory

Setting 400.0Hz 20.00ms

\é\{wh:brlled Immediately Immediately

Data Type | Running Setting Running Setting
Related

Mode PS PS

The table here shows the servodrive internal speed loop gain and integral time constant.
Higher the speed loop gain or smaller the speed loop integral time constant, faster the
speed control response will be. But due to machine feature, machine vibration may result
due to excessive speed loop gain. The unit of speed loop gain (Kv) is Hz.
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Speed

reference +

Speed loop gain

Speed feedback

B Setting of Load Moment of Inertia Ratio

The load moment of inertia ratio is set via H08-15.

Motor shaft conversion load moment 6 inertia (JL)

Function H08-15

Code 15

Name Load Moment of Inertia Ratio

Setting

Range 1.00-200.00

Min. Unit 0.01

Factory 1

Setting

When .

ErAL I Immediately

Data Type Stop Setting

Related

Mode PST
Moment & inertia ratio=

Roter moment & inertia (JM)

The factory setting is Motor shaft conversion load moment of inertia = Rotor moment of
inertia. According to the formula above, the moment of inertia ratio is 1. Then set the value
of function code H08-15.

B Setting of Position Loop Gain

You can set position loop gain via the following function codes as required:

Function HO8

Code 2

Name Position Loop Gain
Setting

Range 1.0Hz-2000.0Hz
Min. Unit 0.1Hz

Factory

Setting 20.0Hz

When ’

Eralss Immediately
Data Type Running Setting
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Related
Mode

The table here shows the servodrive internal position loop gain. Higher the position loop
gain, faster the position control response will be with fewer errors. But due to machine
feature, machine vibration may result due to excessive position loop gain. The position loop
gain is enabled in the zero-position fixed mode.

2) Adjustment of Speed Feed-forward

Speed feed-forward reference is the function that reduces the positioning time by feed-
forward compensation in position control. Speed feed-forward can be connected externally.
In this case, position reference is differentiated by host device to generate feedback
reference. Feedback reference and position reference are input into the servodrive
simultaneously.

B Connection Mode

Position reference from the host device can be connected via reference pulse terminal. The
speed feed-forward reference is connected via analog input terminals. Analog can be flexibly
set to Al.x via function codes, where x =1, 2 or 3.

Host computer device Servo unit
Alx
Differentiaton [Jt<FF)b->>—»{ H08.18 | H08.19
Servomotor
Position + Current
reference P HO8.00 It loop ||

Integral

Velocity calculatipn

Encoder

Position feedback

Kp: Position loop gain ~ KFF: Servo speed feed-forward gain

B Related Parameters

Speed feed-forward sources can be selected via H05-19.

Function HO5
Code 19

Name Speed Feedback Control Selection

0: Non speed feed-forward
1: Internal speed feedback

gg:ing 2: Use Al1 as speed feed-forward input
9 3: Use AI2 as speed feed-forward input
4: Use AI3 as speed feed-forward
Min. Unit 1
Factory 1
Setting
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When ’
Enabled Immediately
Data Type | Stop Setting
Related p

Mode

When selecting Al, set the corresponding relationship between voltage and rotating speed
via related function code and then set the feed-forward gain via H08-19.

Function HO8 HO8

Code 18 19

Name Speed Feed-forward Filter Time Parameter Speed Feed-forward Gain
Setting

Range 0.00ms-64.00ms 0.0%-100.0%
Min. Unit 0.01ms 0.10%

Factory

Setting 0.00ms 0.00%

\é\/r1haebr}ed Immediately Immediately
Data Type Running Setting Running Setting
Related

Mode P P

Inside the servodrive, feed-forward compensation is performed in the position control so as
to reduce the positioning time. However, it may cause machine vibration if the setting value
is too large. Generally set the speed feed-forward gain below 80%. The logic block diagram
of speed feed-forward is shown as below.

; 1
Different [H05.19 = 0 || Ho8.18 }—>[H08.19
0
e -
Position loop gain
Position H08.02
reference input
Encoder feedback

] Feed-forward Control: It indicates the necessary corrective action that
is performed prior to external interference in the control system. Once
it is activated, servo gain will rise and the response performance will
be improved.

N W N

9.2.2 Adjustment of Torque Loop

1) Adjustment of Torque Reference Filter

Torque reference is configured with first-order low-pass filter. Servo drive may result in
the mechanical vibration. Thus, it is possible to eliminate vibration by adjusting the torque
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reference filter time parameters. Smaller the value, better high-response control will be. But
it will be subject to mechanical inertia and load constraints.

Function HO7 HO7

Code 5 6

Name Torque reference filter time Torque reference filter time 2
Setting

Range 0.00ms-655.35ms 0.00ms-655.35ms
Min. Unit 0.01ms 0.01ms

Factory

Setting 0.00ms Oms

When . .

ErARE Immediately Immediately

Data Type | Stop Setting Stop Setting
Related

Vet PST PST

Torque reference filter time is set as follows:

IIR first-order low-pass filter, 7(s) = @( s+ ®), where o is the reciprocal of time constant,
w =2 n F, F-Bandwidth, T-sampling period.

Time constant setting has an impact on control loop gain. Speed loop gain of H08-00 [HZ]
and torque filter time constant of H07-05 [ms]. Adjustment value setting of stable control

range is, HO7-05 <= 1000 / (2 = * HO08-00 * 4). Adjust the value of the limit set, H07-05 <=
1000/ (2= * HO8-00 * 1).

2) Adjustment of Torque Feed-forward
Torque feed-forward is the function that reduces the positioning time. It is valid in speed
control and position control.

Torque feed-forward can be selected via H06-11. The gain of torque reference input can be
set via H08-21F. The feed-forward filter time constant is set via H08-20.

e o H06 HO08 HO08

Code 1 20 21

N Torque Feed-forward Torque Feed-forward Torque Feed-forward
Selection Filter Time Parameter Gain

Settin 0: No torque feed-forward

Ran S 1: Internal torque feed- 0.00ms-64.00ms 0.0%-100.0%

9 forward

Min. Unit 1 0.01ms 0.10%

Factory

Setting 0 0.00ms 0.00%

When . . .

ErAEE Immediately Immediately Immediately
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Data Type Stop Setting Running Setting Running Setting
Related
Mode PS P P

9.2.3 Other Adjustments

1) Adjustment of Proportional Operation Reference

If HO8-25 is set to 1 and H08-26 is set to 4, input signal /P-CON serves as switch to change
between PI control and P control.

P control is valid in speed/position control. This mode is named as Proportional Operation

Reference.

Function HO8 HO8

Code 25 26

Name Speed Loop Control Method P-PI Switch Control Condition
. 0: Use torque reference as detecting point

Settin (1): sP\:vi‘igﬂtgntrol 1: Use speed reference as detecting point

B eg 2 I-P control 2: Use acceleration as detecting point.

9 3j PDFF control 3: Use position error pulse as detecting point.

’ 4: Mode switch by an external DI

Min. Unit 1 1

Factory

Setting 0 0

When . .

Eirieg Immediately Immediately

Data Type Stop Setting Stop Setting

Related

Mode PS PS

When sending speed reference from host device to the servodrive, P control mode can be
selected from the host device in particular operating conditions. This mode can suppress
overshooting and shorten the adjustment time.

2) Adjustment of Mode Switch
The mode switch function is used in the following cases:

. For speed control, suppress overshooting during acceleration or deceleration

. For position control, suppress undershooting during positioning and reduce the
adjustment time.
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Speed Overshoot
Actual motor
motion
Reference
F - .
Time C AN
undershoot -
— Time
adjustment

The mode switch function automatically switches the speed control mode from Pl control
mode to P control based on a comparison between the servo’ s internal values.

[ Note] . The mode switch is used in high-speed positioning when it is necessary
to maximize the benefits of its capabilities. The speed response
waveform must be observed to adjust Mode Switch.

. For normal use, complete speed/position control is implemented by
setting Speed Loop Gain and Position Loop Gain. Even if overshooting
or undershooting occurs, they can be suppressed by setting the host
controller’ s acceleration/deceleration time constant, the servodrive’ s
Soft Start Acceleration/Deceleration Time (H06-05)/(H06-06), or
Position Reference Acceleration/Deceleration Time Constant (H05-06).

According to H08-26, the servodrive has five mode switches for choice.

H08-26 q n Parameter Containing ) .
Setting Mode Switch Selection Detection Point Setting Setting Unit
0 Use torque reference as detecting point. H08-27 0.1%
1 Use speed reference as detecting point. HO08-28 1rpm
2 Use acceleration as detecting point. H08-29 1rpm/s
3 Use position error pulse as detecting point. | H08-30 1 reference
unit
4 Mode switch by an external DI. - -
[ Note] PI control indicates proportional/integral control and P control indicates

proportional control. In short, switching “from PI control to P control”
reduces effective servo gain, making the servo system more stable.
B Use Torque Reference as Detecting Point (Standard Setting)

When the torque reference exceeds the value set in H08-27, the speed loop is P Control.
The servodrive regards this mode as the standard mode (factory setting).
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Reference
speed Motor
Speed P\ speed
v
/
/
ra
+H08.27 [~ Internal torque
acceleration Il reference
LI
“H08.27 "L'I""""'\L'/
1 | ! |
1 | " |
Plcontrol, | Pl control . .. Pl control
P control P control
Example:

If the mode switch is not used (Pl control is enabled), the motor may overshoot or
undershoot due to torque saturation during acceleration or deceleration. Once the mode
switch is used, torque saturation is suppressed and overshooting or undershooting is
eliminated.

Without mode switﬂ:h With mode switch

f..\ Overshoot
Motor | &/ V" ‘:: b Motor| ———
/ \ speed| / \
speed ,—-’rUndershoot‘,\_. P ,.-"r AN
Time i— Time

B Use Speed Reference as Detecting Point

When the speed reference exceeds the value set in H08-28, the speed loop is switched to P
control.

Speed reference

Speed
Motor
speed
H08.28 Time

|
Pl control 4 P control | Pl control

4>.

Example:

It is necessary to increase the speed loop gain to reduce the adjustment time, resulting in
overshooting or undershooting, which can be suppressed by using the mode switch via
speed reference.
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Without mode switcﬂ Without mode switch

Motor =

Speed reference  gpeed Mot ¥ ;_\Overshoot

Motor| . === Increase speed °°dr &/
speed | ., N loop gain J\ spee .""Undershoot\'\_

2 . 3 / ¥ -
T N ¥,
Long adjustment time =i Time =
With mode switch s
r Control overshoot

hr ‘
. . and undershoot
Motor| N

speed| A

; '
Adjustment time T‘

B Use Acceleration as Detecting Point

When the motor acceleration exceeds the value set in H08-28, the speed loop is switched to
P control.
Speed reference

Speed
P Motor

speed

Motor

+H08.29 ™ —fF — acceleration
Acceleration : !
I

-H08.29 H
T -
r_ [ Time
1 [
PI control : ! P control [ Pl control
Example

If the mode switch is not used (Pl control is enabled), the motor may overshoot or
undershoot due to torque saturation during acceleration or deceleration. Once the mode
switch is used, torque saturation is suppressed and overshooting or undershooting is
eliminated.

Without mode switch | I With mode switch |
Overshoot
Motor Motor
speed speed
Undershoot
¥ N
Time i—v Time

B Use Position Error Pulse as Detecting Point

This setting is valid in position control only. When the position deviation pulse exceeds the
value set in Pn10F, the speed loop is switched to P control.
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Reference Motor
Speed peed
\/ A} /$
\
/ \
N\
/
/ \\ Time
Position 22
Deviation
H08.30
1 4
Pl control ! P control ! Pl control

B o e S

It is necessary to increase the speed loop gain to reduce the adjustment time, resulting in
overshooting or undershooting, which can be suppressed by using the mode switch via
position error pulse.

Without mode switch Without mode switch
Motor Spee_d reference Motor speed Motor Overshoot
speed J b Increase speed speed i
loop gain Undershoot
¥\ _o
Long adjustment time Id—ll Time i—v
With mode switch Control overshoot
and undershoot

Motor . .
speed|

Adjustment time —n{ l-q-

9.3 Servo Gain

9.3.1 Parameters of Servo Gain

The servo gain is adjusted via the following parameters:
. H08-00: Speed loop gain

. H08-01: Speed loop integral time constant

. H08-02: Position loop gain

. HO07-05: Torque reference filter time constant

Servodrive is used with the analog voltage reference in the speed control mode. The
position loop is controlled on host controller, so adjust the position loop gain on the host
controller.

When the gain cannot be adjusted on host controller, you can adjust the gain by
corresponding analog to speed dimension. Depending on the setting, sometimes the servo
motor will not reach maximum speed.

9.3.2 Basic Principle of Servo Gain Adjustment

The servo system has three feedback loops (position loop, speed loop and current loop).
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The innermost loop must have the highest responsiveness. And the middle loop must have
higher responsiveness than the outermost. If this principle is not followed, vibration or
responsiveness decreases will result.

Since the current loop has good response performance, the user only needs to adjust
position loop gain and speed loop gain.

The block diagram for servo system is as follows:

Speed mode
Bpeed| j JLL

Time

Position control Speed control

Host controller (provided by usern) : Servodrive
Speed control mode L] b
g Servodrive
Position control mode & il L
Host controller Kp: Position Loop Gain
(provided by user) Kv: Speed Loop Gain

Ti: Speed Loop Integral Time

In general, the position loop response cannot be higher than the speed loop” s. Therefore,
to increase the position loop gain, increase the speed loop gain first. If only the position loop
gain is increased, speed reference vibration may result, finally extending the positioning
time.

When the mechanical system starts to vibrate after you increase the speed loop gain, stop
the increase.

Once position loop response is higher than speed loop responsiveness, the speed
references (position loop” s output), which want to perform straight-line acceleration/
deceleration, will not catch up due to poor response. Then position loop deviation increases,
so speed references need to be increased. As a result, the motor rotates excessively and
position loop will begin to reduce the speed references.

However, the speed loop’ s response will thus become worse, leaving the motor not
adaptable. Then speed reference vibration occurs as shown below. In this case, decrease
the position loop gain, or increase the speed loop gain to eliminate the vibration.

The following figure shows the speed reference when the position loop gain and response
of speed loop are unbalanced.

Speed S e
reference

’ — Actual output speed reference form the controller
--- Speed reference calculated inside the controller

Time

In general, the position loop gain cannot exceed the mechanical system natural vibration
frequency range. For example, multi-joint robot’ s overall structure has low rigidity since it
uses volatile gear reducer. Its natural vibration frequency is 10-20Hz. So the position loop
gain of such machine is 10-20Hz only.
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In contrast, SMT, IC couplers and other high-precision machines’ natural vibration
frequency is more than 70Hz, and there are machines that the position loop can be set to
70Hz above.

Therefore, except a demand for good responsiveness, the responsiveness of the used
servo system including controller, servo amplifier, motor and detector is also very important.
Meanwhile, please improve the rigidity of the mechanical system.

9.3.3 Manual Adjustment of Servo Gain

The factory setting of the servodrive cannot satisfy the responsiveness in some special
applications. And the servodrive may not well adapt to the mechanical system with big
interval or weak rigidity. You can adjust the servo gain manually based on the actual
mechanical situation.

1) In Speed Control
Here introduces the parameters in speed control mode.

B Speed Loop Gain (H08-00)

This parameter is used to determine the speed loop response. Within the range where the
mechanical system does not vibrate, bigger the value set in H08-00, better the speed loop
response. When moment of inertia ratio (H08-15) is set properly, the speed loop gain equals
the value of H08-00.

The speed loop gain Kv equals the value of H08-00 and their unitis “Hz” . Please set H8-
15 to the following value:

Motor shaft conversion load moment of inertia (7 )
Rotor moment of inertia (JM)

B Speed Loop Integral Time Constant (H08-01)

Value of H08-15= %100 %

The speed loop has an integral element so that the speed loop can respond to minute
inputs. This integral element delays the operation of the servo system, resulting in a longer
positioning settling time. As the value of the time constant increases, the response becomes
slower. If the load inertia is large or the mechanical system is likely to vibrate, make sure
that the speed loop integral time constant is large enough. Use the following formula to
calculate the optimum integral time constant.

Ti22.3><—1
27 x Kv

Where: Ti: Integral time constant [s], Kv: Speed loop gain (calculated from the formula
above) [Hz]
B Torque Reference Filter Time Constant (H07-05)

If the mechanical system uses ball screws, torsional resonance may result. In this case, the
oscillation may be minimized by increasing this parameter. Like the integral time constant,
this filter causes a delay in the operation of the servo system. Therefore, do not increase it if
unnecessary.

B Setting Corresponding Relationship Between Speed Reference and Analog
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When the speed reference source is selected to analog input, the speed reference gain can
be adjusted by changing the corresponding relationship between analog input = 10V and
speed reference.

For example, analog input = 10V, which corresponds to 2000rpm, is changed to correspond
to 3000rpm. Then host device’ s position loop gain is reduced by 1.5 times. It indicates that
an equivalent decrease of position loop gain follows an increase of the speed reference
input gain.

You can use this function to adjust the corresponding relationship, when it is necessary to
correspond the speed reference output voltage range at the host controller to a specified
speed range in the case that the host controller does not have the function for adjusting the
position loop gain.

In normal operation, use the factory setting.

[ Note] If the servodrive is used in speed control mode, the position loop gain (H08-
02) is effective in zero-position fixed mode only. In normal control operation,
change the position loop gain via the host or change the speed reference
input gain in the servo.

B How to Perform Adjustment

1.  Set the position loop gain to a relatively low value in the host controller. Then increase
the speed loop gain (H08-00) within a range where no noise or oscillation occurs.

2. If the position loop gain cannot be changed via the host controller, increase the speed
reference input gain set in Pn300 to a larger value.

3. Decrease the speed loop gain a little from the value set in step 1. Then increase
the position loop gain via the host controller to a range where there is no noise or
oscillation. Decrease the set value of Pn300 even if the position loop gain cannot be
changed via the host controller.

4. Set the speed loop integral time constant in (H08-01) while observing the positioning
settling time and the vibration of the mechanical system. If the constant is too large,
positioning settling time will be long.

5. Set the torque reference filter to a small value in (H07-05) if the mechanical system has
no apparent shaft torsional resonance. If the mechanical system generates oscillation
noise in a high-pitched tone, shaft torsional resonance may be occurring. In that case,
set (HO7-05) to a larger value.

6. Finally, progressively make fine adjustments to parameters such as the position loop
gain, speed loop gain, and integral time constant to find the optimal point.

2) In Position Control
Here introduces the parameters in position control mode.
B Speed Loop Gain (H08-00)

This parameter is used to determine the speed loop response. Within the range where the
mechanical system does not vibrate, bigger the value set in H08-00, better the speed loop
response. When moment of inertia ratio (HO8-15) is set properly, the speed loop gain equals
the value of H08-00.

The speed loop gain Kv equals the value of H08-00 and their unitis “Hz” . Please set H8-

-175 -



Chapter 9 Adjustments 1S500 Servodrive User Manual

15 to the following value:

Motor shaft conversion load momentof inertia (JL)

Valueof HO8-15= x 100%

Roter momentof inertia (JM)
To adjust servo gain manually, the user needs to set the value of H08-15.

B Speed Loop Integral Time Constant (H08-01)

The speed loop has an integral element so that the speed loop can respond to minute
inputs. This integral element delays the operation of the servo system, resulting in a longer
positioning settling time. As the value of the time constant increases, the response becomes
slower. If the load inertia is large or the mechanical system is likely to vibrate, make sure
that the speed loop integral time constant is large enough. Use the following formula to
calculate the optimum integral time constant.

Ti>2.3%—
27 x Kv

Where: Ti: Integral time constant [s], Kv: Speed loop gain (calculated from the formula
above) [Hz]

B Torque Reference Filter Time Constant (H07-05)

If the mechanical system uses ball screws, torsional resonance may result. In this case, the
oscillation may be minimized by increasing this parameter. Like the integral time constant,
this filter causes a delay in the operation of the servo system. Therefore, do not increase it if
unnecessary.

B Position Loop Gain H08-02)
The responsiveness of the servo system is determined by the position loop gain.

The response increases if the position loop gain is set to a high value, and the time required
for positioning will be shortened. In order to set the position loop gain to a high value, the
rigidity and natural frequency of the mechanical system must be high.

The responsiveness of the whole servo system may become unstable if only the position
loop gain is increased. Because the speed reference, as output from the position loop, is
likely to become unstable. Increase the speed loop gain while observing the response.

B How to Perform Adjustment

1. Set the position loop gain to a comparatively low value. Then increase the speed loop
gain set in Pn100 to within a range where there is no noise or oscillation.

2. Decrease the speed loop gain a little from the value set in step 1. Then increase the
position loop gain to within a range where there is no overshooting or oscillation.

3. Set the speed loop integral time constant in Pn101 while observing the positioning
settling time and the vibration of the mechanical system. If the constant is too large, the
positioning settling time will be too long.

4.  Set the torque reference filter to a small value in Pn401 if the mechanical system has
shaft torsional resonance. If the mechanical system generates oscillation noise in a
high-pitched tone, shaft torsional resonance may occur. In that case, set Pn401 to a
larger value.
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5.  Finally, progressively make fine adjustments to parameters such as the position loop
gain, speed loop gain, and integral time constant to find the optimal points.

3) Functions of Improving Response Performance

The functions that can improve response performance include mode switch and feed-
forward compensation. Such functions are not always effective. If they are used improperly,
they will worsen the response. Please make adjustments while observing the actual
responsiveness.

B Mode Switch

Use the mode switch function to improve the transient characteristics of the servo system if
there is torque reference saturation at the time of acceleration or deceleration.

The speed loop in Pl (proportional and integral) control is switched over to P (proportional)
control when the operation speed exceeds the set value in this function.

B Feed-forward Compensation

The responsiveness is increased by using the feed-forward function. This function is not
effective if the position loop gain is set to a high value. To adjust the feed-forward, do as
follows:

1. Adjust speed and position loops according to the method described on this page.

2. Gradually increase feed-forward (H08-19) so that the positioning completion signal (/
COIN) is output as early as possible.

3. Make sure that the positioning completion signal (/COIN) does not bounce (i.e., turned
ON and OFF repeatedly within a short period) and that speed overshoot does not
occur. These will likely occur if the feed-forward value is too high.

4. ltis possible to add a primary delay filter (H08-18) to the feed-forward function. The
primary delay filter may prevent the positioning completion signal from bouncing and
the system speed from overshooting.

9.3.4 Reference Value of Gain Setting

Here lists the servo gain values for your reference when you adjust the gain in actual
applications. Perform optimal gain adjustment based on the reference values and rigidity of
the mechanical system.

The value range is for reference only, in which the mechanical system may have bad
response performance sometimes due to vibration. Make adjustments while observing the
waveform. Especially for high-rigidity machine, gain should be increased to a higher level.

B High-rigidity Machine

Such machines are directly connected to ball screws, including chip mounting machine,
bonding machine, and high-precision machine tool.

Position Loop Gain Speed Loop Gain Speed Loop Integral Time
(H08-02) [Hz] (H08-00) [Hz] Constant (H08-01) [ms]
40-70 500-700 5-20

B Medium-rigidity Machine
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Such machines are driven by ball screws via speed reducers or long-length machines
directly driven by screws, including general machine tool, transverse robot, and conveyor

Position Loop Gain Speed Loop Gain Speed Loop Integral Time
(H08-02) [Hz] (H08-00) [Hz] Constant (H08-01) [ms]

20-40 300-500 10-40

B Low-rigidity Machine

Such machines are driven by timing belts, chains, or machines with harmonic gear reducers,
including conveyor and articulated robot.

Position Loop Gain Speed Loop Integral Time
(H08-02) [Hz] Constant (H08-01) [ms]

10-20 100-200 40-120

If the servodrive is used in speed control mode, the position loop

IMPORTANT gain (H08-02) is effective in zero-position fixed mode only. In
normal control operation, change the position loop gain via the
host or change the speed reference input gain in the servo.

(H08-00) [Hz]

In speed control mode, the position loop gain is set at the host controller. If that is not possible,
set the position loop gain by adjusting the corresponding relationship between the servodrive’ s
speed reference and analog. In speed control, position loop gain is effective in zero-clamp mode
only.

9.3.5 Servo Gain Switchover

You can perform automatic gain switchover via internal parameter and manual switchover
via external signal.

¥ Switch to a lower gain to suppress vibration in motor stop (servolock) status.
¥ Switch to a higher gain to shorten the positioning time in motor stop status.

¥ Switch to a higher gain to get a better reference tracking performance in motor running
status.

¥ Switch to different gain settings via external signals according to the load equipment.
Manual gain switching external input signal: /G-SEL

*  /G-SEL disabled: Gain 1

. /G-SEL enabled: Gain 2

B Relationship Between Gain Switching/Waiting Time and Gain

For example, use the position pulse difference as detecting point to perform automatic
switchover. Switch from gain 1 to gain 2. The gain switching waiting time (H08-08) is 10ms,
gain switching time (H08-06) is 7ms and gain switching position pulse difference (H08-11) is
200p.
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Waiting SWltChll’lg
: time .
; time ——» Gain 1
! i iy
. i Position
Gain 1 i deviation
Switching !
condition 200p ¢
Switching condition is
satisfied here
B Related Parameters
Function | H08 HO8 HO8 HO8 HO8
Code 3 4 5 6 7
Speed loop " . Lo . o
Speed loop h ) Position loop | Gain switching | Gain switching
Name p integral time . ; :
gain 2 parameter 2 gain 2 time 1 time 2
Setting 1.0 to 0.15to 1.0 to
Range | 2000.0Hz 512.00ms 2000.0Hz 00 65535 010 65535
Min. Unit | 0.1Hz 0.01ms 0.1Hz 1ms 1ms
Factory
Setting 400.0Hz 20.00ms 20.0Hz 0 0
Gl Immediatel Immediatel Immediatel Immediatel Immediatel
Enabled Y Y Y Y Y
Data Running Running Running Running Running
Type Setting Setting Setting Setting Setting
Related
Mode PS PS P P P
Bumsien HO8 HO8 HO8
Sl 8 9 10
Gain switching | Gain switching : o .
Name waiting time 1 waiting time 2 Gain Switching Selection
0: Disable gain switching to fix the gain 1
1: Manual gain switching via external input
signal (G-SEL) switching gain
2: Use position pulse difference for automatic
gain switching , while gain can switch
amplitude
Setting ~ - 3: (H0811) The position reference filtering
Range 0-65535 0-65535 output is 0 subject to position pulse.
4: (H0812) Automatic gain switching subject to
the speed reference, meanwhile gain switching
amplitude
5: (H0813) Automatic gain switching subject
to the torque reference, meanwhile the gain
switching condition is amplitude (H0813).
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Min. Unit | 1ms 1ms 1
Factory
Setting 0 0 0
ghaebqed Immediately Immediately Immediately
Data Running Running !
Type Setting Setting Stop Setting
Related
Vot PS PS PS
Bunsien HO8 HO8 HO08 HO7
codz 11 12 13 6

Gain Switching Gain Switching . o

s 2 Gain Switching Torque

Name K%s;tlli?JdIgeVIatlon i&epei\gulggference Torque Reference Reference

(Threshold) (threshold) Amplitude(threshold) Filter time 2
Setting 0.00ms to
Range 0 to 65535 0 to 65535 0.0 to 300.0 655 35ms
Min.
Unit P rpm % 0.01ms
Factory | 5, 100 50 0.50ms
Setting :
it Immediatel Immediatel Immediatel Immediatel
Enabled Y Y Y Y
Data Stop Setti Stop Setti Stop Setti Stop Setti
Type top Setting top Setting top Setting top Setting
Related
Vet PS PS PS PST

[ Note] The switching threshold valves are all absolute values.
Bl Function Principle

Condition A true

Waiting time 1 H0808

Switching time 1 HO806

Waiting time 2 HO809

Switching time 2 H0807

Condition B true
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9.4 Manual Gain Tuning Function

Servo now has built-in inertia identification and manual gain tuning functions. Load inertia
can be obtained by JOG operation. You can set the speed and position gain corresponding
to each rigid level by changing a parameter value. Different rigidity levels correspond to
different response speeds.

The manual gain tuning function includes load inertia ratio identification and rigid level table
setting. The inertia identification part tests the load inertia ratio only but does not match
the speed parameter with position parameter. Thus make sure to set the rigid level after
identification.

9.4.1 Load Inertia Ratio Identification
B About Load Inertia Ratio

Load inertia ratio has great impact on motor control and acceleration/deceleration time. It is
a physical quantity that determines the torque required for motor to accelerate/decelerate.
Bigger load inertia ratio, larger impact generated by the momentum between the motor and
the load, and longer time the servo will take to respond to the given speed.

Usually in high-response and high-precision applications, the inertia ratio should be
less than 3-5 times. In general control applications, the inertia ratio is about 10 times. In
applications not requiring high response and precision, the inertia ratio can be less than 30
times. It is more difficult to adjust if the inertia ratio is more than 30 times, which is applicable
for a small number of the rotary device, and the acceleration/deceleration time cannot be
too short.

In high-response applications with large inertia, it can be compensated by PID algorithm
that means increasing the rigidity level (increasing speed/position loop gain). However,
the allowable rigidity level is limited by the servo bandwidth. In this application, the system
oscillation will occur.

B Description of Load Inertia Ratio Identification

Off-line inertia identification function means that the motor can drive the load according to
the forward/reverse rotation curve. The function is similar to JOG, and its running curve
(speed-time) is shown as below:
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Rotating A Egt;&re}vol utions
or a
speed (rpm) complete Set H0d-02 to 1 and long press the
identification (only| down-arrow key . The motor performs
| for display ) reverse rotation, as shownin the
following figure . After you release the
Max. speed _| I Release | key, the motor enters the position I
HO900 the key to, I addressing status .
I enter the’ | -
| I position I I
positioning
| I I mode I I
I/ I |
bécaoran | |
_cceleratlon Waiting
Time H0€?01 = time
d(_aceleratlon HO904 |
Time
A Set H0d-02 to 1 and long press the down -arrow key .' | I
The motor performs forward rotation , as shown in the
following figure . After you release the key , the motor I

enters the position addressing status

The curve in JOG mode is shown as follows:

Rotating
speed (rpm)
JOG | I
running |¢ »| I
speed | HOd11: Inthe JOG mode , long |
press the down -arrow key. The Release the key
motor performs forward rotation . to enter the zero - I
After you release the key , the speed lock mode
motor enters the zero -speed lock t (ms)
state. |
HOd 11: In the JOG mode , long pres
he down -arrow key . The motor

performs reverse rotation . After you
| release the key , the motor enters thq

Fro-speed lock state .

After a complete identification, the nixie tube automatically updates the current inertia ratio.
The whole off-line inertia identification requires Acceleration / Deceleration, which may result
in big starting and stopping impact. This can be solved by reasonably setting the maximum
identification, maximum speed and acceleration/deceleration time (HO900 and H0901).

B How to Perform Load Inertia Ratio Identification
To perform load inertia ratio identification, do as follows
1. Ensure the servo is in rdy state and set HOd02 to 1.

Then the servo enters the position mode and the nixie tube displays the inertia that
moment, which is similar to the JOG mode.

2. Long press the up-arrow or the down-arrow.
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The motor starts forward or reverse rotation to perform identification. Once you release
the key, identification stops immediately and the motor enters the positioning status.
After a complete identification, the nixie tube automatically updates the current inertia
ratio. After several forward/reverse rotations, the program automatically filters the
previous identification result and takes the average value. In addition, pay attention to
the travel safety during identification.

[ Note] If the nixie tube does not update the identification result, increase the speed
loop gain or to extend the acceleration time (H0901).

Press the MODE key to exit the inertia identification status. Check whether the average
inertia (HO815) is reasonable. Otherwise, set H0815 manually.

[ Note] If mechanical travel is very short (for example, the motor is allowed to
rotate one revolution), to identify the inertia within the allowable travel,
you can adjust H0900 (maximum speed during identification) and H0901
(acceleration/deceleration time during identification) so as to make the
H0907 (revolutions required for each identification) will be shorter than the
allowable mechanical travel. In addition, to ensure the commissioner has
enough reaction time, it is recommended to set longer waiting time (H0904)
to (3000ms).

The following items may influence the identification performance:

Load moment of inertia varies within the travel range.

Load torque changes greatly within the travel range.

Mechanical dynamic friction is large.

Vibration occurs upon low rigid and positioning.

Motor rotates less or more revolutions for a complete identification.

The load inertia ratio is extremely large.

The flow chart of inertia identification is shown as below:
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Check whether the servo
power supply is closed

Combine the motor and
mechanical structure

‘ Servo power supply ON ‘

Set H0900JOG speed and H0901‘
acceleration / decﬂeration time
) ‘

Ensure H0907 is withi
the allowable shortest
mechanical trave

Increase H0900 or
decrease H 0901

Set H0800=400,H0801=20 and ‘
H0802=20

‘Set HO0dO02 to 1 positioning mode ‘

Decrease H0800 and H0802

Nixie tube can display the
current inertial value

Press the up-arrow (forward)/
down-arrow (reverse) key to
enter inertial jdentification

Increase H0901 or decrease
HO0900 or Increase H0800,
the feedback speed does not
follow the given speed

Nixie tube can displa
inertial ratio changes or

Operate repeatedly within the
allowable mechanical travel
range (forward/reverse rotation)

Press MODE key to exit the inertia
identification and view H0815 inertia value

9.4.2 Setting of Rigidity Level
B About Servo Rigidity

Servo rigidity indicates the capacity of rotor against the load inertia, also self-locking
capacity of the rotor. Bigger the servo rigidity level, bigger the speed loop gain or position
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loop gain and faster the system response.

Servo rigidity must be matched with the load inertia ratio. Bigger the mechanical load inertia
ratio, smaller the servo rigidity. If the servo rigidity is much higher than the matching range
of inertia ratio, high-frequency free-running oscillation will occur, that is, the motor makes a
harsh noise. Conversely, if the servo rigidity is too low, the motor will be weak, that is, the
load needs more time to get to the designated position.

B Description of function of Setting Servo Rigidity

Only the load inertia ratio is measured via inertia identification. The speed and position
parameters are not matched. Thus, remember to set the rigidity level (H09-05) after
identification is complete.

The parameters associated with rigidity level H09-05 include position gain, speed loop gain,
integral and torque filter system. Their corresponding relationship is shown as below:

- - Correspor| .
Rigidity [Position Loop | Speed Loop Speed . X . Corresponding
Level | GainH0802 | GainHO800 | Integral Tr%%g Filter ‘;'”9 Servg CI""?.SP%"‘:! N9 | "Mechanical
H0905 (H2) (Hz) | H0802 (ms) ms) s B Standard
1 20 20 370 7
2 23 25 280 65 | siow Large
Synchronous
3 26 30 220 6 balt crive,
4 30 35 190 55 chain _ drive,
reducer with
5 36 45 160 5 fluctuation
6 40 60 120 45 gear
7 45.3 75 90 3
8 49.6 90 70 2.8
9 53 110 60 2
Flow
10 56.3 140 50 1.6 ' through either
11 61 180 40 126 Correspond | the reducer ball
Medium| t© 10 times of | screw
12 70 200 35.5 1.14 inertia ratio controlled by
13 79 220 31 1.03 Medium piogibemniiud
14 87 270 25 0.84 C;nnicﬁfd byh
15 112 350 21 0.655 o ool work
16 128.5 400 17 057 L‘:’;‘;ﬂi:;&
17 141 500 14 045 machines, etc.
18 156.5 550 13 042
19 161.3 600 12 0.38
Ball screws
20 1702 | 750 11 03 et o e
21 184 825 10 027 g?acr;: nery "
irectly, sucl
22 195 900 9 0.25 as  surface
23 206 1025 8.5 0.24 \J  J mouning
24 28 | 10875 | 825 022 | past | Small machine  tools
% 239 1150 8 0.2 o
26 251 1212.5 7.75 0.11
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How to Set Servo Rigidity
To set the rigidity level, do as follows:

1. Ensure that inertia identification has been performed or inertia identification ratio is
reasonable. Select the appropriate rigidity level H09-05 according to inertia ratio.

Rigidity level 10 matches approximately 10 times of inertia ratio. Bigger the mechanical
load inertia ratio, lower the servo allowable rigidity level.

2.  HOd11 enters JOG trail operation. Check whether the operation is normal and whether
there is vibration noise. If vibration noise exists, reduce the rigidity level. Otherwise, try
to increase the rigidity level until meeting the system requirements.

Speed loop gain, integral and torque filter parameters are matched reasonable. Only the
setting of position loop gain is conservative. You can increase the position loop gain by 30%
for actual debugging.

When rigidity level (H09-05) is changed, speed and position loop gain will be changed.
Then you can perform fine-tuning ofH08-00 H08-01 H08-02 and HO7-05, which will have no
impact on H09-05.

System default rigidity level 0 indicates the default gain parameter (H0800 = 400; H0801 =
20; H0802 = 20).

The flow chart on setting rigidity level is shown as below:

Ensure inertia identification is
performed or inertia ratio
value is reasonable

Select the appropriate rigidity
level H09-05 according to the
inertia ratio

HOd11 enters JOG for trial

operation
. Reduce the
If mechanical -
vibration occurs rigidity level
H09-05

Check the
esponding speed

Enlarge rigidity
level H09-05

In the position mode, H08-02
can be increased by 30%.
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B Related Parameters

Euncicn HO8 HO8 H09

s 15 16 00

Name Average Value of Current Value after Moment | Maximum Speed during
Load Inertia Ratios | of Inertia Ratio Filter Inertia Identification

Setting 0.90 time to 120.00 | 0.90 time to 120.00 times 300rpm-1000rpm

Range times

Min. Unit 0.01 0.01 1rpm

Factory

Setting 1 1 500

When : . .

Erane Immediately Immediately Immediately

Data Type | Stop Setting Stop Setting Stop Setting

Related

Vi PST PST PST

Function HO09 HO09 HOo9 HO09

Code 1 4 5 7
Acceleration/ Inertia Identification | Rigidity Level Rotating

N deceleration Time Waiting Time revolutions
during Inertia required for each
Identification Inertia ratio update

Setting 40ms-400ms 0-10000ms 0-30 levels )

Range

Min. Unit | 1ms 1ms level 0.001

Factory 0

Setting 100 50 1.2

Gl Immediatel Immediatel Immediatel Displa

Enabled Y Y Y play

Data Type | Stop Setting Stop Setting Stop Setting -

Related

Mode PST PST PST PST
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Chapter 10 Communication

10.1 Hardware Connection

The servodrive supports RS232/RS485 communication function. You can query/change
parameters and monitor the servodrive system via PC communication software. The RS485
protocol supports multi-drive networking in “Single-master Multi-slave” mode. RS232
does not support such networking.

1. RS-232 Connection Diagram

RS-232 Host
(Freely connected to | Computer
CN3 or CN4)

2. RS-485 Connection Diagram

RS-485 Host
(Freely connected to | Computer
CN3 or CN4)

3. Multi-drive networking Connection Diagram

O RS-485 Host
P
& (Freely connected | Computer
to CN3 or CN4)
@)
b4
=
RS-485
@)
zZ
w
O
z
=
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A CAUTION

. Under low-noise environment, the communication cable is 15 meters long. If the
communication rate is more than 38400bps. A cable within 15 meters is recommended
to ensure the transmission accuracy.

. RS485 can be connected to 32 servodrives simultaneously. If more servodrives need
to be connected, you must install an amplifier, which can extend the connection of up
to 247 servodrives.

. If RS485 communication is adopted but the PC supports RS232 only, it’ s
recommended to use RS232/RS485 converter.

10.2 Communication Parameter Setting

Function HOc

Code 00

Name Servo Shaft address

Setting Lo

Range 1-247, 0 indicates broadcast address
Min. Unit 1

Factory 1

Setting

Wh )

En:brlled Immediately

Data Type | Running Setting

Specify the shaft address via HOc-00. Upon multi-servodrive networking, each servodrive
have a unique address. Otherwise, abnormal communication will result. The host computer
performs the write-in operation via broadcast address. Then the servodrives receive the
frame of the broadcast address and perform corresponding operation without any response.

Function HOc
Code 02
Name Serial Baudrate Setting
0: 2400
1: 4800
Setting 2: 9600
Range 3: 19200
4: 38400
5: 57600
Min. Unit 1
Factory 5
Setting
When .
EranE Immediately
Data Type Running Setting
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& CAUTION

Communication speed of the servodrive must be consistent with that of the host computer.
Otherwise, there will be no communication.

Function | HOc

Code 3

Name Data format
. 0: No check

g‘;ﬁ'”g 1: Even parity check
9 2: Odd parity check

Min. Unit 1

Factory 0

Setting

When i

Enabled Immediately

Data Type | Running Setting

Upon even parity or odd parity, actual transmission bit of each byte is 11-bit, in which 1 start
bit, 8 data-bit, 1 parity-bit and 1 stop-bit. When selecting no parity, actual transmission bit of
each byte is 11 bits actual transfer, in which 1 start bit, 8 data bits, and 2 stop bits.

‘& CAUTION

Data format of the servodrive must be consistent with the host computer’ s data format,
otherwise there is no communication.

10.3 MODBUS Communication Protocol

Servodrives support MODBUS RTU protocol to read function code (0x03), write 16-bit
function code (0x06) and write 32-bit function code (0x10).

10.3.1 Read Function Code (0x03)

B Request Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame start.

ADDR Servo shaft address: 1-247
Note: Numbers from 1 to 247 are expressed in decimal format here and need to be
converted to HEX format when they are filled in ADDR.

CMD Reference code, 0x03

DATA[O] | Start function code group number

For example, in function code H06-11, 06 is the group number.

Note: Number 06 is expressed in HEX format and does not need conversion when
it is filled in the DATA [0].
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DATA[1] | Start function code offset
In function code H06-11, 11 is the offset.
Notes: Number 11 is expressed in decimal format here and needs to be converted
to Hexadecimal number 0x0B when it is filled in the DATA [1].

DATA[2] | Read function code number (high 8 bits), hexadecimal

DATA[3] | Read function code number (low 8 bits), hexadecimal

CRCL CRC checksum low enabled byte

CRCH CRC checksum high enabled byte

END It is greater than or equals 3.5 characters free time, indicating that one frame ends.

B Response Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one
frame starts.

ADDR Servo shaft address, hexadecimal

CMD Reference code, 0x03

DATALENGTH Function code byte number is equal to the read function code number N * 2.

DATA[O] Start function code value, high 8 bits
DATA[1] Start function code value, low 8 bits
DATA[-+*]
DATA[N*2-1] Final function code, low 8 bits
CRCL CRC checksum low enabled byte
CRCH CRC checksum high enabled byte
END It is greater than or equals 3.5 characters free time, indicating that one
frame ends.
[ Note] When reading 32-bit function code, the function code value in the response

frame follows the principle that high 16-bit is before low 16-bit.

10.3.2 Write 16-bit Function Code (0x06)

B Request Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame
starts.

ADDR Servo shaft address: 1-247
Note: Numbers from 1 to 247 are expressed in decimal format here and need to be
converted to HEX format when they are filled in ADDR.

CMD Reference code, 0x06

DATA[O] | Written function code group number
For example, in writing function code H06-11, 06 is the group number.
Note: Number 06 is expressed in HEX format and does not need conversion when
it is filled in the DATA [0].
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DATA[1] | Written function code
In function code H06-11, 11 is the offset.
Notes: Number 11 is expressed in decimal format here and needs to be converted
to hexadecimal 0xOB when it is filled in the DATA [1].

DATA[2] | Write-in date high byte, hexadecimal

DATA[3] | Write-in date low byte, hexadecimal

CRCL CRC checksum low enabled byte

CRCH CRC checksum high enabled byte

END It is greater than or equals 3.5 characters free time, indicating that one frame ends.

B Response Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame
starts.

ADDR Servo shaft address, hexadecimal

CMD Reference code, 0x06

DATA[O] | Written function code group number
For example, function code H06-11 is written as 0x06.

DATA[1] | Written function code offset
For example, function code H06-11 is written as 0x0B

DATA[2] | Write-in date high byte, hexadecimal

DATA[3] Write-in date low byte, hexadecimal

CRCL CRC checksum low enabled byte

CRCH CRC checksum high enabled byte

END It is greater than or equals 3.5 characters free time, indicating that one frame ends.

10.3.3 Write 32-bit Function Code (0x10)

B Request Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame
starts.

ADDR Servo shaft address: 1-247
Note: Numbers from 1 to 247 are expressed in decimal format here and need to
be converted to HEX format when they are filled in ADDR.

CMD Reference code, 0x10

DATA[0] Written start function code group number
For example, to write function code H11-12, 11 is the function code group
number.
Note that 11 is a hexadecimal number here and does not need conversion when
it is filled in DATA[O].

DATA[1] Written start function code offset

For example, to write function code H11-12, 12 is the offset.
Note: 12 is a decimal number here and needs to be converted to hexadecimal

0x0C when it is filled in DATA[1].
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DATA[2] The number of function codes, high 8 bits M(H)
A 32-bit function code is expressed in two frames. For example, to write HO507
only, DATA[2] is 00, DATA[3] is 02 and M=H0002.

DATA[3] The number of function codes, low 8 bits M(L)

DATA[4] The number of function codes corresponding to the number of bytes M*2
For example, to write HO507 only, DATA[4] is HO4.

DATA[5] High 8 bits of write-in start function code, hexadecimal

DATA[6] Low 8 bits of write-in start function code, hexadecimal

DATA[7] High 8 bits of write-in start function code + 1, hexadecimal

DATA[8] Low 8 bits of write-in start function code + 1, hexadecimal

DATA[9] High 8 bits of write-in start function code + 2, hexadecimal

DATA[10] | Low 8 bits of write-in start function code + 2, hexadecimal

CRCL CRC checksum low enabled byte

CRCH CRC checksum high enabled byte

END It is greater than or equals 3.5 characters free time, indicating that one frame

ends.

B Response Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame starts.
ADDR Servo shaft address, hexadecimal
CMD Reference code, 0x10
DATA[O] | Written start function code group number
For example, function code H11-12 is written as 0x11.
DATA[1] | Written start function code offset
For example, function code H11-12 is written as 0x0C.
DATA[2] | The number of written function code, high 8 bits M(H)
DATA[3] | The number of written function code, low 8 bits M(H)
CRCL CRC checksum low enabled byte
CRCH CRC checksum high enabled byte
END It is greater than or equals 3.5 characters free time, indicating that one frame ends.
[ Note] Do not write in 16-bit function code in the 0x10 format. Otherwise,

unexpected error may result.

10.3.4 Error Response Frame

B Error Response Frame Format

START It is greater than or equals 3.5 characters free time, indicating that one frame
starts.

ADDR Servo shaft address, hexadecimal

CMD Reference code, 0x03/0x06/0x10
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DATA[O] | 0x80

DATA[1] | 0x01

DATA[2] Error code high 8-bit

DATA[3] Error code low 8-bit

CRCL CRC checksum low enabled byte

CRCH CRC checksum high enabled byte

END It is greater than or equals 3.5 characters free time, indicating that one frame ends.

B Error Code

Error Description

Code

0x0002 Reference code is not 0x03/0x06/0x10.

0x0004 The CRC code servo receives from data from is not equal to that in the data
frame.

0x0006 The input factory password is incorrect.

0x0008 The accessed function code does not exist.

0x0010 The value of the function code to be written exceeds the limit.

0x0020 The written function code is readable only.

0x0030 Write 16-bit function code in the 0x10 format.

0x0040 The accessed function code is in the password locked status.

0x0060 The read-out data length is 0.

0x0080 The written function code can be modified in servo stop status only, but the servo

is running currently.

10.3.5 Communication Examples

1.

The master a request frame is:

| 01

| 03 | 02 | 02 | 00 | 02 | creL CRCH

Read 0x0002 word length data from H02-02 of the servodrive with shaft address 01 to
start register.

The slave response frame is:

| 01

o3 o4 Joo Jo1t Joo Joo [creL |cRreH |

The salve returns 2-word (4-byte) length data and data content is x0001 and 0x0000

If the slave response frame is:

| 01

o3 |8 |o1 oo [02 |[creL [cRcH |

Communication error occurs and the error code is 0x0002. 0x8001 indicates the error.

The master request frame is:

| 01

| 06 | 02 | 02 | 00 | o1 | cRCL | CRCH
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Write 0x0001 into function code H02-02 of the servodrive with shaft address 01.

The slave response frame is:

| o1 | 06 | 02 | 02 | 00 | 01 | creL CRCH

The write-in is successful.

If the slave response frame is:

| o1 | 06 | 80 | 01 | 00 | 02 | creL CRCH

Communication error occurs and the error code is 0x0002. 0x8001 indicates the error.
5. Read 32-bit function code H05-07.

The master request from is:

| o1 | 03 | 05 | 07 | 00 | 02 | cRCL | CRCH

The slave response frame is:

o1 |03 [o4 [00 [oo |00 [o1 |creL | creH
Value of function code H05-07 is 0x00000001 .
6. Write 32-bit function code H05-07.

There are two request frames to write 32-bit function code: 0x06 and 0x10.

If 0x06 is used, two write-in references are required to write H05-07 and H05-08,
respectively.

| o1 | 06 | 05 | 07 | 00 | 02 | creL | cRCH |

| o1 | 06 | 05 | 08 | 00 | 01 | creL | CRCH |

[ Note] This frame writes 0x00010002, that is 65538, into function code H05-07.

Only one write-in reference is required if 0x10 is used.

o1 [10 [05 [07 [00 [02 [04 [o00 [01 [00 |02 | cReL | cReH |

[ Note] High-bit 0x0001 is before low-bit 0002.

10.3.6 CRC

Communication between the host computer and servodrive is implemented via consistent
CRC algorithm. Otherwise, it may result in CRC error. The servodrive use 16-bit CRC with
low-byte followed by high-byte. CRC function is as follows:

Uint16 COMM_CrcValueCalc(const Uint16 *data, Uint16 length)

Uint16 crcValue = Oxffff;
int16 i;
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while (length--)

crcValue A= *data++;
for (i=0;i<8;i++)

if (crcValue & 0x0001)

crcValue = (crcValue >> 1) » 0xA001;
else

crcValue = crcValue >> 1;

}

return (crcValue);

}
10.3.7 Signed Number in HEX

To write in 16-bit signed function code, it is necessary to express the data in the
HEX complementary code format. If the data is greater than or equals 0, the value of
complementary code equals that of original code, without conversion. If the data is negative,
its complementary code = OxFFFF - absolute value + 1.

To write in 16-bit signed function code, it is necessary to express the data in the
HEX complementary code format. If the data is greater than or equals 0, the value of
complementary code equals that of original code, without conversion. If the data is negative,
its complementary code = OxFFFFFFFF- absolute value + 1.

For example, the HEX complementary code of 16-bit number 100 is 0x0064. So the HEX
complementary code of 16-bit number -100 is OxFFFF — 0x0064 + 0x0001 = FF9C.

The HEX complementary code of 32-bit number 100 is 0x00000064. So the HEX
complementary code of 32-bit number -100 is OXFFFFFFFF — 0x00000064 + 0x00000001 =
FFFFFFOC.

10.3.8 32-bit Function Code Addressing

32-bit function codes are with setting range out of -65535 to +65535, such as H05-07,
H05-09 and H11-12. A 32-bit function code covers two consecutive function code SNs. For
example, H11-12 and H11-13 together express “1st-segment Displacement” . The function
code of low SN stores low 16-bit value, while that of high SN stores high 16-bit value. For
example, if the “1st-segment Displacement” is 0x40000000 (1073741824 in decimal
format) reference units, H11-12 stores 0x0000 and H11-13 stores 0x4000.

When reading 32-bit function code via MODBUS reference, take the address of lower SN
as base address and one-time reading length is 2. For example, the MODBUS reference for
reading “1st-segment Displacement” H11-12 is:

Servo shaftaddress | 03 | 11 | oc | o0 | 02 | cRcL | CRcH

When writing 32-bit function codes via MODBUS reference (0x06), write the high address
first and then the low address. For example, the MODBUS reference for writing 0x12345678
into “1st-segment Displacement” H11-12 is:

Servoshaftaddress | 06 | 11 | ob | 12 | 34 | CROL | CRCH
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Servoshaftaddress | 06 | 11 | oc | s | 78 | cRcL | CRCH

When writing 32-bit function codes via MODBUS reference (0x10), only one reference is
required. For example, the MODBUS reference for writing 0x12345678 into 1st-segment
Displacement” H11-12 is:

Servo shaft | 10 11 0C | 00 02 |04 |12 | 34 |56 | 78 | CRCL | CRCH
address

10.3.9 Definition of Communication Address of Function Code

Function code communication address is made up of function code group number and
offset. For example, communication address of H11-12 is Ox110C. When modifying function
codes via communication, pay attention to the function code setting range, unit, when
enabled, data type and HEX conversion of positive and negative numbers. For more details,

refer to the function code description.

When PLC/HMI MODBUS reference is programmed, the register address is not actual
register address but “actual register address+1. This is because standard MODBUS
reference register address starts with 0 but register address of many devices begins from 0
(such as servodrive),

For compatibility, PLC/HMI manufacturers subtract 1 from programming register address
during actual physical transmission. Programmers must read and write servodrive’ s
function codes correctly when MODBUS communication is implemented between such
PLC/HMI and servodrive.

For example, read (write) register address is 0x0201 during programming. But the actually
read (write) function code is HO2 - 00.

If you’ re not sure whether the PLC/HMI register address is actual register address when
programming MODBUS reference, select two adjacent function codes that have unequal
values. Use 0x03 (read) reference to read the larger one for the function code. If the
function code you have read is equal to the smaller one, then ‘register address=the actual
register address + 17 when programming.

10.3.10 Communication Virtual DI/DO (VDI/VDO)

Like DI terminals, VDI can be allocated with FunIN.x. When VDI is enabled, it means DI
terminals are increased. There are a total of 16 VDIs, namely, VDI1 ... VDI16. If VDI and DI
are allocated with the same FunIN.x DI, Er.130 will be reported.

Like DO terminals, VDO can be allocated with FunOUT.x. When VDO is enabled, it means
DO terminals are increased. There are a total of VDOs, namely, VDO1 ... VDO16. If VDO
and DO are allocated with the same FunOUT.x, Er.131 will be reported.

The VDIx value is determined by H31-00 that can be written and read. VDO value is
determined by H31-01 that is readable only.
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Function H31 H17

Code 00 32

Name VDI Virtual Level VDO Virtual Level
Setting BltO VDI virtual level I'?fi'tO: VDO1 virtual level
i Bit15: VDI16 virtual level Bit15: VDO16 virtual level
Min. Unit - -

Factory ) )

Setting

When ) )

Enabled

Data Type - -

Related

Mode PST )

Note that bit-operation is not allowed for the communication to modify VDIx value. The write
action on H31-00 will affect all VDIs.

To configure VDI with FunIN.1 and enable servo via MODBUS reference, do as follows:
1.  SetHO0c-09to 1.
The communication virtual VDI is enabled.
2. Make sure that FunIN.1 is not allocated to any DI or VDI.
As factory setting, FunIN.1 is allocated to DI5 and H03-10 is 1.
3. SetH17-00 to 1 and map FunIN.1 to VDI1.
4.  Set logical selection of VDI1
The default value is 0, indicating VDI is enabled when 1 is written.
5.  Write 1 to Bit0 in H31-00 to complete servo enabled.
If 0 is written to BitO, the servo is disabled.

Suppose shaft address is 1. The MODBUS reference for enabling the servo is as follows:

| 01 | 06 | 31 | 00 | 00 | o1 | creL CRCH

‘& CAUTION

If VDIx is set to 0, it is equivalent to setting DI to low level or high level enabled. If VDIx is
set to 1, it is equivalent to setting DI to edge enabled.

To configure VDO with FunOUT.5, do as follow:
1. SetHO0C.11to 1.

The communication virtual VDO is enabled.
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2. Make sure that FunOUT.5 is not allocated to any DO or VDO.
3. SetH17.33 to 5 and map FunOUT.5 to VDO1.
4.  Setlogical selection of VDO1.
The default value is 0, indicating that 1 is o6utput when it is enabled.
5. Read H17.32.
If position is reached, H17.32 Bit0 is 1. If the position is not reached, H17.32 Bit0 is 0.
Suppose shaft address is 1. The MODBUS reference for reading H17-32 is as follows:

| 01 | 03 | 17 | 20 | 00 | 01 | crReL CRCH

10.3.11 Function Code Change Via Communication not Stored in EEPROM

If you frequently modify function codes via communication, the modification will be updated
to EEPROM simultaneously, which will lower service life of EEPROM. If it is not necessary
to update the value stored in EEPROM, set HOC-13 to 0.

10.3.12 Servo Delays to Reply

HOC-25 (Servo Delays to Reply) indicates that servo delays the time set in HOC-25 and then
replies to the host controller after it receives the reference.

Function Hoc

Code 25

Name MODBUS reference replay delay
Setting

Range 0-5000ms

Min. Unit 1

Factory 0

Setting

Wh .
En:bqed Immediately
Data Type Running setting
Related R

Mode

10.3.13 High/Low 16-bit Transmission Sequence of 32-bit Function Code

Function HOC
Code 26

Name MODBUS 32-bit Function Code Transmission Sequence
0: High 16 bit before low 16 bit

gztr:'ng (It is set to 0 when function code is modified or read on backstage.)
9 1: Low 16 bit before high 16 bit.
Min. Unit 1
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Factory
Setting

When
Enabled

Immediately

Data Type

Running setting

Related
Mode

For example,
When HOC-26=0, the MODBUS reference for writing H00010002 into H05-07 is (the
following references are expressed in HEX):

Host sends reference: 01 10 05 07 00 02 04 00 01 00 02 5D 18
Slave feedback: 01 10 05 07 00 02 FO C5
When HOC-26=1, the MODBUS reference for writing H00010002 into H05-07 is:
Host sends reference: 01 10 05 07 00 02 04 00 02 00 01 ED 19

Slave feedback: 01 10 05 07 00 02 FO C5
When HOC-26=0, the current value of H05-07 is HO0010002.
Host reads reference: 01 03 05 07 00 02 75 06
Slave feedback: 01 03 04 00 01 00 02 2A 32

When HOC-26=1, the current value of H05-07H00010002.

Host reads reference: 01 03 05 07 00 02 75 06
Slave feedback: 01 03 04 00 02 00 01 9A 33
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11.1 Troubleshooting

The servodrive alarm is graded into two levels:

. Level | (Error): The servodrive alarms and has to stop when an error occurs. DO
outputs signal /ALM.

. Level Il (Warning): The servodrive sends out warning status, which will not damage
the machine temporarily. But there will be a higher level of error output if the warning
status is not handled timely. DO outputs signal /WARN.

11.1.1 Error Display List

Errors are classified into:

. NO.1 Error (non-resettable)
. NO.1 Error (resettable)
. NO.2 Error (resettable)
Where, NO.1 and NO.2 indicate error stop method.
. NO.1: Corresponding to H02-05
. NO.2: Corresponding to H02-06

The relationships between error codes and coding H/L are shown in the following table.
Error code is displayed as Er. xxx.

Error Stop Enren Error Code Output
Code Error Name Meaning Method e A || A | A
EEPROM .
The parameter in the Non-
Er.101 Earameter servo is incorrect. NO.-1 resettable H H H
rror
The logic device
Er.102 Egz?crammable errofr fertes NO.1 N/R H H H
r. - . configuration is .
E?rr;frlguratlon inconsistent with the
drive models.
Restore to the
factory default value
Er.105 | System Error when the data of NO.1 N/R H H H
the parameter in the
servo is incorrect.
Model Disabled motor model
Er.107 selection error | or driver model NO.1 N/R H H H
Parameter Parameter storage
Er.108 storage error device error NO.1 N/R H H H
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E Stop E Error Code Output
Code Error Name Meaning Method i ca | e ez
The encoder output
Encoder pulse is out of the
Er.110 | Output Pulse setting range and NO.1 N/R H H H
Setting Error does not satisfy the
setting conditions.
The power level of the
motor cannot match
the driver’ s.
Or the other
Product
Er.120 : unsupported product | NO.1 N/R H H H
Matching Error component types are
connected into the
servo (such as the
encoder, etc).
Enter the servo ON
reference to the PC
Servo ON after executing the
Er.121 | reference relevant auxiliary NO.1 Resettable | H H H
disabled error | function (such as
inertia identification,
JOG function)
Multiple DI are
Er.130 | DI Allocation allocated to the same | NO.1 Resettable | H H H
Error function
. Multiple DO are
Er131 | POAIOCAON | siocated to the same | NO.1 | Resettable | H | H | H
function
Read and
write Encoder
Er.135 | EEPROM Encoder EEPROM | N0t | NIR H |H |H
Parameter
Error
Encoder
Er.136 | Checksum Encoder EEPROM | N0t | NIR H |H |H
Error rror
The same Al can
" be allocated to the
Er.140 | Al Setting Error different reference NO.1 Resettable | H H H
sources.
The power cable
wiring of the servo
motor has the phase
sequence error, open
phase and power
. cable short circuit to
Er.200 Elj'r‘;:rr]t";’er ground. NO.1 N/R L L H
The power transistor
is detected to be
over-current by the
software.
The encoder is
abnormal.
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Error Code Output

Error Stop Error

Error Name Meaning

Code Method Reset ALO AL1 AL2

The power cable
wiring of the servo
motor has the phase
sequence error, open
phase and power
cable short circuit to
ground.

The power transistor
is detected to be NO.1 N/R L L H
over-current by the
software.

Encoder wiring error
or encoder damaged
The blow-off pipe is
detected to be over-
current is by the
hardware.

Driver over-

Er.201 current 2

Short circuit to | The servo power
Er.210 | ground upon cable is short circuit NO.1 N/R L L H
self-checking to ground when self

Main circuit DC

Er.400 | Over-voltage voltage is excessively | NO.1 Resettable | L L H
high.
Main circuit DC

Er410 | Under-voltage | voltage is excessively | NO.2 Resettable | H H L
low.

With the open phase,
Power Cables | voltage was low for NO.2
Open Phase more than 1 second ’
inan R, SorT phase.

Er.420 Resettable | H H L

The servomotor
Er.500 | Over-speed speed is excessively NO.2 Resettable | L H L

high.
Over-speed The motor speed
of Encoder upper limit of the set
Er.510 Output encoder output pulse NO.1 Resettable | L L L
Pulse Rate is exceeded.
Inertia . P
Er600 | Identification | Inertia ldentification | 5 4| Resettable | L [L | L
E runs timeout
rror
Run with load, it will
exceed the overload
time which is set by
Driver the inverse-time-limit
Er.610 Overload curve. NO.2 Resettable | L L L

UVW output might be
open phase or phase
sequence error.
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E Stop E Error Code Output
Code Error Name Meaning Method i ca | e ez
Run with load, it will
exceed the overload
time which is set by
Motor the inverse-time-limit
Er.620 Overload curve. NO.2 Resettable | L L L
UVW output might be
open phase or phase
sequence error.
’ The heat sink
Er.650 gsgf’r?elglt(e d temperature exceeds | NO.2 Resettable | L L L
the setting value.
Encoder Incremental Encoder
Er.740 | Interference Z Signal with NO.1 N/R H H H
Error 1 Interference
Encoder Noise | Incremental Encoder
Er.741 | interference AB Signal with NO.1 N/R H H H
Error 2 Interference
Er831 | ADSampling | Ap nitialization Error | NO.1 | NIR H o |H |H
Error 1
Erg32 | AL Sampling | Ap conversion Error | NO.1 | NIR H |H |H
Error 2
Current Current Detection
Er.833 Sampling Error | Circuit Error NO.1 N/R H H H
Excessive Encoder
Ergso | EncoderAngle | peviation Angle NO.1 | NR H |H |H
upon Re-initialization
The Programmable
ErA21 | Programmable | g initializationis | NO.1 | NIR L |H L
9 unfinished.
Encoder Encoder
Er.A34 | Echoback communication is NO.1 N/R L H L
Error error.
Position error
exceeded the value
Er.b00 | Position Error | (HOa-11) set in the NO.1 N/R L L H
excessive position
error.
. Electronic gear
Electronic :
f ratio exceeds the
Er.b03 Sﬁg: Setting specification range NO.2 Resettable | L L H
[0.001, 4000]

11.1.2 Warning Display List

The relationships between warning codes and coding H/L are shown in the following table.
Warning code is displayed as Er.9xx.
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Error : Error Code Output
Error Name Meanin
Code g ALO | AL1 | AL2
Too large Position Accumulated position pulse deviation
Er.200 pulse deviation exceeds preset value. H H H
Warning before reaching the motor
Er.909 Motor Overload overload value L H H
: Warning before reaching the driver
Er.910 Driver Overload overload value L H H
External . . .
Regenerative External regengrgtlve resistance is
Er.922 p less than the minimum value required | L L H
Resistance by the servodrive
Insufficient Y ’
Change of .
o | Parameters | Thecangedperameterswilie |y Ly
Requires Restart '
Write EEPROM .
Er.942 Frequent EEPROM is operated frequently. H H L
1. Pot and Not will be efficient at the
same time, generally in the table will
not occur at the same time.
Er.950 Over-travel 2. Servo shaft will over-travel in L L L
a certain direction, and can be
automatically relieved.
Absolute Encoder Encoder deviation angle is excessive
Er.960 Angle Initialization upon re-initialization. L L L
Bus voltage is lower than the error
Er.971 Under-voltage value, the error display for nearing the | L L L
under-voltage error
Heat Sink Exceed the error setting value of the
Er.981 heat sink, not reach the error setting H L L
Overheated
value.
Input Phase Two-phase running with three-phase
Er.290 Missing driver input H L L
Communication
Module The communication module fails to
Er.991 Self-checking self-check. H L L
Failure
Communication Communication module has abnormal
Er.092 Module Abnormal communication. H L L

11.1.3 Troubleshooting of Errors

When an error occurs to the servodrive, the digital panel will display “Er.xxx’

troubleshooting is shown in the following table.

If the error cannot be cleared, please contact our service center.
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Error Name Cause Confirmation Solution
Set the power supply
The control power Measure the voltage within the
supply voltage suddenly | power supply specified range, and
dropped. voltage. restore the factory setting
of H02-31.
The power supply is Restore the factory
turned Check the power- setting of H02-31 and
OFF while changing a off time then set the parameter
parameter setting. again.
. Check whether the | Change the parameter
;I;I*; ngg?neertgistlvrcgrse parameters are write-in method and then
writtgn exceeded the frequently re-write. The servodrive
limit changed at may fail. Repair or
. the host controller replace the servo drive.
Er.101 (The Malfunction caused by | Turn the power

parameter data
in the servo is
incorrect.)

noise from the AC
power

supply or grounding
line,

static electricity noise,

etc.

supply ON and
OFF several
times. If the error
still occurs, there
may be noise
interference.

Take countermeasures

against noise.

Gas, water drops, or
cutting oil entered the
servo drive and caused
failure of the internal
components.

The servodrive may
fail. Repair or replace
the servodrive. Change
the parameter write-in
method.

Check the setting
conditions.

Turn the power
supply ON and
OFF several
times. If the error
still occurs, the
servodrive fails.

The servodrive may fail.
Repair or replace the
servodrive.

6.Servo Drive Error

Turn the power

Programmable supply ON and

Logic . . OFF several Repair or replace the
Configuration Logic device error times. If the error servodrive.
Error still occurs, the

servodrive fails.

Re-power on the
According to servodrive after restoring
1. EEPROM error Er.101 the default value of H02-

Er.105 31.

gpoecie” dSLiJ?: s Turn the power
supply ON and ’
incorrect.) ) Oulglggeveral Repair or replace the
2. Servo drive error times. If the error servodrive.
still occurs, the
servodrive fails.
(EPr.rlJ%TJct model The product code Check whether the Reselect the correct
selection error) does not exist (such as product code is in roduct code
motor). the manual. P
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storage Error

is occurred.

whether the
parameter value is
saved.

Error Name Cause Confirmation Solution
Change a
parameter, and Turn the power supply
Er.108 then power- OFF and then ON again.
Parameter Parameter storage error on again to see If the error still occurs,

the servodrive should be
replaced.

Er.110

Encoder Output
Pulse Setting
Error

The encoder output
pulse is out of the
setting range and does
not satisfy the setting
conditions.

Incremental
encoder: encoder
frequency pulse
value cannot
exceed the
number of lines of
the encoder;
Absolute encoder:
encoder pulse
value cannot
exceed the
number of its
resolution of 1/4.

Change the pulse value
function code of the
encoder to satisfy the
specified range.

Er.120
(Product
Matching Error)

Several product
combinations are not
proper, for example, the
motor and the driver
power level do not
match each other.

Set the parameter
to a value within
the specified
range.

Replace the mismatched
products

Access the unsupported
encoder for the
selection driver (for
example, the P/A-type
driver and the absolute
encoder do not
correspond.

View the user
manual to check
the product
specifications, and
select the correct
model.

Select the proper encoder
or replace the other
driver.

After executing the

Check whether
executing the
utility function to

Er.121 auxiliary function to turn
(Servo ON ON the power to the Egragyné?grwmzr Change the incorrect
Reference motor, the servo ON the servo ON operation modes.
Disabled) reference was sent from
the host controller. reference was
’ sent from the host
controller.

Er.130 Check whether
(Different DI can | The same variable can there is the same -
be allocated be assigned for DI for configuration ;roacr;%:dthl:)el I;?aprie;gll\ée
to the same DI assignment among H03-02, .
function) H03-04 to H03-20.
Er.131 Check whether
Different DO The same variable can there is the same s
can be allocated | be assigned for DO configuration ;Poacr;%:(}hgéi%er}ggllz
to the same assignment among H04-00, ’
function H04-02 to HO4-14.
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Motor Encoder
EEPROM
Parameter Error

Error Name Cause Confirmation Solution
) Check whether
Egrlljaggr'b?%c:re;rmotor the motor encoder | Reconnect the encoder
occurred during read/ wiring is correct cable or replace the
Er.135 write 9 and the motor correct motor type.
( : encoder is serial.

Motor storage Error

Turn the power
supply OFF and
then ON again.
Er.136 still occurs
after removing the
above reasons.

Repair or replace the
servo motor

Er.136

(Motor encoder
EEPROM Data
Checksum
Error)

Serial Encoder Motor
EEPROM Checksum
Error

Check whether
the motor encoder
wiring is correct
and the motor
encoder is serial.

Reconnect the encoder
cable or replace the
correct motor type.

Our H-type drive with
the initialization serial-
type motor have not
used.

Check whether the
serial-type motor
is initialized by our
driver.

Contact us to rewrite
the motor parameter to
EEPROM.

Motor storage Error

Turn the power
supply OFF and
then ON again.
Er.136 still occurs
after removing the
above reasons.

Repair or replace the
servo motor
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Error Name

Cause

Confirmation

Solution

Er.140
(Al Setting
Error))

Al is repetitively
allocated in any control
mode (for example Al1
can be not only the A
reference source for the
torque control, but also
the V_LMT source for
the speed limit.

In the torque
mode, check HO7-
00, HO7-01, HO7-
07 and H07-08
(HO07-07 is enabled
when it” s set to
2/3), and then
determine whether
there is repetitive
configuration of Al
resources.

In the speed mode
(including the
combination mode
for the speed
control),view H06-
00, H06-01, HO6-
11 and H07-08
(HO07-07 is enabled
when it” s set

to 2/3), and then
determine whether
there is repetitive
configuration of Al
resources.

Change the value of the
related function code

In the position
mode (including
the combination
mode for the
position control),
view H06-00, HO6-
01, HO6-11 and
H07-08(H07-07

is enabled when
it’” ssetto2

/3), and then
determine whether
there is repetitive
configuration of Al
resources.
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(Over-current 1)

Er.201
(Over-current 2)

terminal U, V, or
W.

Error Name Cause Confirmation Solution
Incorrect wiring or Check the wiring.
contact error of main Refer to the .
circuit cable or motor ‘main circuit Correct the wiring.
main circuit cable. cable’ for detail.
Check for short-
circuits across
Short-circuit or ground ngniﬁzgﬁc’t\?r
error of main circuit and W, or between | Replace damaged cables.
cable or motor main the grounding
circuit cable. and servomotor
terminal U, V, or
W.
Check for short-
circuits across
the servomotor
Short-circuit or ground terminals U, V, .
error inside the and W, or between E;e |saig?r:gostg;£?;{g'rl'
servomotor. the grounding P '
Er.200 and servomotor

Short-circuit or ground
error inside the
servomotor

Check for short-
circuits across

the servomotor
terminals U, V,
and W, or between
the grounding

and servomotor
terminal U, V, or
W.

The servomotor may fail.
Replace the servomotor.

The encoder wiring is
aging and corrosive
The encoder plug is
loosened.

The drive signal cable
is loosened.

Check the encoder
wiring and check
the drive signal
cable

Weld or plug encoder
cables and drive signal
cables.

Function code HOa-04
is set too small.

Check the value of
HOa-04.

Change HO0a-04 to an
appropriate value.

The external
regenerative resistance

Measure the

Replace with the satisfied

Er.210

A regenerativ . .
will be too small or rggiest:nite € regenerative resistance.
short-circuit. ’
Check short-

The servo motor is
short circuited.

circuits for the
power cable UVW

Replace the motor.

The power cable UVW
is short-circuit or ground
error

Check short-
circuits for the
power cable UVW

Correct the wiring.
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ER.234 (Over-
speed pre-
warning fault)

Error Name Cause Confirmation Solution
UVW phase sequence Check the phase
error sequence of UVW. Reconnact UVW.

Encoder wiring error or
model error

Check the encoder
information.

Re-check the motor
type, encoder type, the
encoder wiring.

Er.400
Over-voltage

For AC220V (AC380)
with DC power

supply input: The
power supply voltage
exceeded 420V (760V)
The power supply
voltage is higher than
the input voltage.

Measure the
power supply
voltage.

Set AC power supply
voltage within the
specified range.

The power supply

is unstable, or is
influenced by a lightning
surge.

Measure the
power supply
voltage.

Improve the power supply
conditions by installing a
surge absorber, etc. Then,
turn the power supply

ON again. If the error still
occurs, the servodrive
may fail. Replace the
servo drive.

Acceleration/
deceleration was
executed under the high
voltage condition.

Check the power
supply voltage
and the speed
and torque during
operation.

Set AC power supply
voltage within the
specified range.

Bus voltage sampling
value has big deviation

Check the
sampling value
and actual value

Adjust the bus voltage
sampling gain

(ask for the technical
support)

Servo Drive Error

Then, turn the power
supply ON again. If the
error still occurs, the
servodrive may fail.
Replace the servo drive.

Er410
Under-voltage

For AC220V (AC380)
with DC power
supply input: The
power supply voltage
is below 220V (380V)
The power supply
voltage is below the
input voltage.

Measure the
power supply
voltage.

Set the power supply
voltage within the
specified range.

The power supply
voltage

dropped during
operation

Measure the
power supply
voltage.

Increase the power
supply capacity.

Transient power failure

Measure the
power supply
voltage.

Set the power supply
voltage within the
specified range.

Servo Drive Error

The servodrive may be
fail. Replace the servo
drive.
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operation, because
the servomotor was
not driven due to
mechanical problems.

reference and
motor rotating
speed

Error Name Cause Confirmation Solution
Er.420 )
Incorrect power cable - Confirm that the power
g%‘g’ﬁrp%?;fs wiring Check the wiring cable is correctly wired.
The order of phases ’
U, Viand Win the Check the georr\lg%nom?tisthc%rrectl
servomotor wiring is servomotor wiring. wired Y
incorrect. ’
Reference input value
exceeding the over- Check the input Reduce the reference
Er.500 speed detection level reference value or adjust the gain.
Motor Over- was input.
speed Reduce the speed
The motor speed Check the reference input gain,
exceeded the servomotor speed adjust the servo gain, or
maximum. waveform. reconsider the operation
conditions.
] The servodrive may fail.
Servo Drive Error B Replace the servo drive.
Er.510 The encoder output
Over-speed of pulse output frequency ngtezlz t:Tszn:&di: Decrease the setting of
Encoder Output | exceeded the limit settrijn P p the encoder output pulse.
Pulse Rate (1.6MHZ). 9.
Remove mechanical
Er.600 Load torque is reasons against motor
o ) e too large (such as shaft stalling or replace
:QZ:{% cation Irrl]ﬁrstlgvlgsﬁr::gcatlon motor was stalling) | the motor that is matching
Error or excessive load the current system motor
inertia (inertia match and power
levels match)
. P UVW identification | Perform angle
Er.602 Angle identification fault error identification again
Incorrect wiring )
or contact error of . Confirm that the
servomotor and Check the wiring. servomotor and encoder
encoder are correctly wired.
Check the Reconsider the load
Operation beyond the servomotor conditions and operation
Er610 overload protection overload features | conditions.
(Drive features and executed run Or, increase the
EV%g%ad) reference. servomotor capacity.
r.
(Motor Excessive load
overload) was applied during Check the running

Improve the mechanical
problems.

Servo Drive Error

The servodrive may fail.
Replace the servo drive.

-215-




Chapter 11 Inspection and Maintenance

1S500 Servodrive User Manual

sampling Error)

is loosened when
replacing the control
board.

Check the drive
signal cables.

Error Name Cause Confirmation Solution
Decrease the ambient
The ambient Check the ambient | temperature by
temperature is too high. | temperature improving the servomotor
installation conditions.
The overload error has
been reset by turning Check overload ggfr?gg t(?oe nzircrizrrigegster: e
Er.650 2ZE;Ti?~nzzwer too error load operation conditions
Radiator — -
overheated Servo-drive installation
directions . .

Check the setting Install according to the
gn\?esg:tcvs e%fntr;ﬁ eservo status of the servo | standard installation of
other servo drive is drive the servo-drive
unreasonable.

" The servodrive may fail.
Servo Drive Error B Replace the servo drive.
There was interference Take the shielding
Er.740 on encoder Z measures for the encoder
(Encoder Z UVW wiring is incorrect S/!’;ﬁ‘Ck the encoder cable.
interference) The encoder cable is 9- Tighten the encoder
loosened. wiring terminals.
There was interference Take the shielding
Er.741 on encoder Z measures for the encoder
(Encoder AB UVW wiring is incorrect \?vir:i?k the encoder cable.
interference) The encoder cable is 9. Tighten the encoder
loosened. wiring terminals.
. Turn the power supply
AD data is abnormal. ’
AD data is abnormal. AD module error OFF and thef‘ ON again.
Er.831 . : f If the error still occurs,
) The drive signal cable or servo drive error
(AD sampling is | dwh Check the dri please replace the servo
Error 1) IS loosened when ‘neck tne drive drive, asking for the
replacing the control signal cables. .
board technical support or plug
’ the cables again.
Turn the power supply
AD data is abnormal. OFF and then ON again.
Er.832 The drive signal cable erjs:anreglgﬁvzrgrrror If the error still occurs,
(AD Sampling is loosened when Check the drive please replace the servo
Error 2) replacing the control signal cables drive, asking for the
board. 9 : technical support or plug
the cables again.
. Turn the power supply
ggrr‘lgerrr][:aslampllng Current sampling OFF and then ON again.
Er.833 The drive signal cable module error or If the error still occurs,
(Current 9 servo drive error; please replace the servo

drive, asking for the
technical support or plug
the cables again.

Er.834

Al-channel over-voltage
fault

Al channel voltage
is larger than
11.5V

Check the cable is
connected correctly, or
analog voltage is too
high.
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Echoback Error

selection may be faulty.

support.

Error Name Cause Confirmation Solution
Sliding phenomena .
Er 850 appeared for long-time Ask for technical Efgé?(?: t?;?ﬁ;v& grrllx.i al
: working of the servo support. su ortg
motor. pport.
. . Replace the servo drive
Er.A21 E;'c')c?rrammable Logic 'S/'\jk fg:ttechnlcal or asking for technical
pport. support.
Encoder disconnected; .
Encoder cable is Check the wiring, Incorrefct wmgg or contact
loosened. error of encoder.
Er.A34
Encoder The motor model Ask for technical

Ask for technical support.

Encoder type selection
may be faulty.

Ask for technical
support.

Ask for technical support.

Encoder wiring or

(Electronic Gear
Setting Error)

ratio exceeds the
specification range
[0.001, 4000]

function code HO5-
11/H05-10

ER.A35 Signal Z loss contact error Check wiring
P Check the main Incorrect wiring or contact
UVW wiring is incorrect. circuit cable error of encoder.
Check the servo
Servodrive gain is too drive gain is too Increase the
small small gain(H08-02)
Reduce the position
The frequency of the Reduce the pulse reference pulse frequency
position reference pulse | frequency to or reference acceleration.
is too high. operate. Or, reconsider the
electronic gear ratio.
Apply the smoothing
Reduce the ! {
Er.b00 The position reference reference Luor;?:;gg’rz;’:rgsgeus'ng
acceleration is too fast. 2cce:?§gatlon to acceleration/ deceleration
P ' time constant.
Excessive Position Check the error
Error level
Error Level is low (Pn520) to see \I?;(I)up:rly setthe HOa-11
against the operating if it is set to an ’
condition. appropriate value.
Turn the power supply
ON again. If the error still
Servo Drive Error - occurs, the servodrive
may fail. Replace the
servo drive.
Er.b03 Electronic gear Check ratio ofthe | Set the H05-11/H05-10

ratio within the specified
range.

11.1.4 Troubleshooting of Warnings

When the servodrive sends out a warning,

the digital panel will display “Er.9xx” . The
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troubleshooting is shown in the following table.

If the warning cannot be reset, please contact our service center.

regenerative
resistance is too
small.)

resistance is less
than the minimum

value of the driver.

and check the function
code H02-27.

Error Code Cause Confirmation Solution
Replace with the
External T
Er.922 (External regenerative Measure the resistance specified external

regenerative
resistance while
change the function
code H02-27.

Er.960

(Absolute
Encoder Angle
initialization Error

Initialize the serial
motor for the first
use.

Re-initialize the motor
and the error will
disappear.

Ignore the error.

Motor shaft

is braking or
excessive load
torque.

Check the connection
between the motor and
the machine.

Run the motor with no
load and restart the
initialization.

Motor encoder or
servo drive error

Excluded for the reasons
mentioned above,
operate again, if this
error is still reported.

Contact us to replace
the servomotor or
servodrive.
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11.1.5 Troubleshooting of Other Abnormalities

does not start

is not ON.

power supply terminals.

Problem Cause Confirmation | Solution
Turn the Servodrive OFF Before Troubleshooting.
Servomotor The control power supply [Check voltage between Correct the control power

circuit.

The main circuit power
supply is not ON.

Check the voltage between
power supply terminals.

Correct the power circuit.

Wiring of 1/O signal
connector

CN1 error or
disconnected.

Check the CN1 connector.

Correct the connector CN1
connection.

Servomotor or encoder
wiring disconnected.

Check the wiring.

Correct the wiring.

Overload

Trail run under no load
status.

Reduce load or replace with
larger capacity servomotor.

Speed/position references
not input

Check the input speed/
position reference signal

Input speed/position
references correctly.

Setting control mode is
incorrect (H02-00)

Check the setting of the
control mode (H02-00)

Set the control mode (HO2-
00) correctly.

Encoder type differs from
parameter setting

Check the encoder type

Set the encoder type
correctly.

Servo ON (/S-ON) input
signal stays OFF.

Check the setting value of
input parameters (H03)

Correctly set the input
parameter and servo ON
status.

Speed control: speed
reference input is
incorrect.

Check the control mode and
input

Set or input the control
parameter correctly.

Torque control: torque
reference input is
incorrect.

Check the control mode and
input

Set or input the control
parameter correctly.

Position control:
Reference input is
incorrect.

Check (H05-15) reference
pulse form or sign + pulse
signal.

Set or input the control
parameter correctly.

Deviation count clear
signal stay ON Status

Check CLR+ and CLR- input
(CN1-14, 15)

Set CLR+ and CLR- input to
OFF.

The forward run disabled
(P-OT) and reverse run
disabled (N-OT) input
signals are turned OFF.

Check P-OT or N-OT input
signal.

Turn P-OT or N-OT input
signal OFF.

Servo Drive Error

Servo drive circuit board
error

Replace the servo drive

connectors.

Servomotor Motor wiring is incorrect. |Check the motor wiring. Correct the wiring.

Moves Encoder wiring is Check the encoder wiring. Correct the wiring.
Instantaneously, |incorrect.

and then Stops

Servomotor Wiring connection to Check connections of main

Speed servomotor is incorrect.  |circuit cable (phases U, Tighten any loose terminals
Unstable V and W) and encoder or connectors.
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misalignment of couplings.

Probl c Confirmation | Solution
roviem ause Turn the Servodrive OFF Before Troubleshooting.
Servomotor Speed control: Speed Check V-REF and SG to Correct the control mode
Rotates reference input is confirm if the control method |selection parameter, or the
Without incorrect. and the input are agreed. input signal.
Reference Torque control: Torque Confirm whether the control |Correct the control parameter
Input reference input is mode (H02-00) and the input |or the input signal.
incorrect. are agreed.
Speed reference offset is |The servo motor offset is Adjust the servo drive offset.
incorrect. adjusted incorrectly.
Position control: Check (05-15) reference Correct the control parameter
Reference pulse inputis |pulse form or sign + pulse or the input signal.
incorrect. signal.
Servo Drive Error Servo drive circuit board Replace the servo drive
error
Abnormal A mechanical installation |Check if there are any loose |Tighten the mounting screws.
Noise from is incorrect. mounting screws.
Servomotor Check if there is Align the couplings.

Check if there are
unbalanced couplings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration
around the bearings.

Contact our service centre.

Noise interference due
to input signal wire
specifications.

The encoder cable must be
tinned annealed copper
twisted-pair or shielded
twisted-pair cables with a
core of 0.12 mm2 min.

Use the specified encoder
cable.

Noise interference due to
length of encoder cable
wiring

Check the length of the
encoder cable is 3m.The
impedance is below 100 Q.

Use the specified input signal
wire length.

Noise interference due to
the length of input/output
signal cable.

The encoder cable must be
tinned annealed copper
twisted-pair or shielded
twisted-pair cables with a
core of 0.12 mm2 min.

Use the specified input signal
wires.

Noise interference due to
the length of input/output
signal cable.

Check the maximum length
is 20m.

Use the specified input signal
wire length.

Noise interference due to
damaged encoder cable

Check if the encoder cable is
damaged or bent.

Replace the encoder cable
and modify the encoder cable
layout.

Terminal potential varies
because of influence of
machines such as welders
at the servomotor.

Check whether the machines
are correctly grounded.

Ground machines correctly,
and prevent diversion to the
encoder wires.

Servo drive pulse counting
error due to noise
interference

Noise interference to the
encoder signal cables

Take measures against noise
in the encoder wiring.

Excessive vibration and
shock to the encoder

Check if vibration from

the machine occurred or
servomotor installation is
incorrect (mounting surface
accuracy, fixing, alignment)

Reduce vibration from the
machine, or secure the
servomotor installation.

An encoder error
occurred.

An encoder error occurred.

Replace the servomotor.
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Problem Cause Confirmation | Solution
Turn the Servodrive OFF Before Troubleshooting.
Servomotor Speed loop gain value Factory setting: 400.0Hz Correctly set speed loop gain
Vibrates at (H08-00) too high. Perform gain adjustment (H08-00).
Frequency of according to the user manual.
Approx 200 to  |Position loop gain value |Factory setting: 20.0Hz Correctly set speed loop
400 Hz (H08-02) too high. Perform gain adjustment (H08-02).

according to the user manual.

Incorrect speed loop
integral
time (Pn101) setting

Factory setting: 20.00ms
Perform gain adjustment

according to the user manual.

Correct the speed loop
integral time constant (H08-
01) setting.

Incorrect moment of
inertia ratio data (H08-17)

Check the moment of inertia
ratio setting (H08-17)

Correct the moment of inertia
ratio (H08-17) setting.

High Rotating
Speed
Overshoot on
Starting and
Stopping

Speed loop gain value
(H08-00) too high.

Factory setting: 400.0Hz
Perform gain adjustment

according to the user manual.

Correctly set speed loop gain
value (H08-00)

Position loop gain value
(H08-02) too high.

Factory setting: 20.0Hz
Perform gain adjustment

according to the user manual.

Correctly set position loop
gain value (H08-02)

Incorrect speed loop
integral
time (HO08-01) setting

Factory setting: 20.00ms
Perform gain adjustment

according to the user manual.

Correctly set speed loop
integral time (H08-01)

Incorrect moment of
inertia
ratio data

Check the moment of inertia
ratio setting

Correct the moment of inertia
ratio (H08-17) setting or
select switched-mode
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P-OT or N-OT

properly.

Problem Cause Confirmation | Solution
Turn the Servodrive OFF Before Troubleshooting.
Over-travel Forward or reverse input |Check whether the over- Correct the over-travel limit
(OT) signal is disabled to reach |travel limit switch operates  |switch wiring.

Check if the over-travel limit
switch operates properly.

Correct the over-travel limit
switch wiring.

Forward or reverse
run disabled signal
malfunctioning.

Check if the over-travel limit
switch operates correctly.

Stabilize the operation of the
over-travel limit switch.

Check if the over-travel limit
switch wiring is correct.
(Checks for damaged cables
or loose screws.)

Correct the over-travel limit
switch wiring.

Forward or reverse
run disabled signal
malfunctioning.

Check if forward drive input
signal (P-OT) setting (HO3) is
disabled.

Correct forward drive input
signal (P-OT)setting (HO3)

Check if reverse drive input
signal (P-OT) setting (HO3) is
disabled.

Correct reverse drive input
signal (P-OT)setting (HO3)

Incorrect servomotor stop
method selection

(H02-05)
Check emergency stop
setting when servo OFF

(H02-05)
Correct emergency stop
setting when servo OFF

(H07-15)
Check emergency stop
setting when torque control

(H07-15)
Correct emergency stop
setting when torque control

Improper Over-travel
Position

The over-travel limit switch
position is too short for the
coasting distance.

Set the over-travel limit
switch position to proper
status.

Noise interference due to
the length of input/output
signal cable.

The encoder cable must
be tinned annealed copper
twisted-pair or shielded
twisted-pair cables with a
core of 0.12 mm2 min.

Use the specified input signal
wires.

Noise interference due to
length of encoder cable
wiring

Check if the maximum wiring
length is 20m.

Use the specified input signal
wires.

Noise interference due to
damaged encoder cable

Check if noise interference
due to cable meshing and
damaged.

Replace the encoder cable
and modify the encoder cable
layout.

Terminal potential varies
because of influence of
machines such as welders
at the servomotor.

Check whether the machines
are correctly grounded.

Ground machines correctly,
and prevent diversion to the
encoder wires.

Servo drive pulse counting
error due to noise
interference

Noise interference to the
encoder signal cables

Take measures against noise
in the encoder wiring.

Excessive vibration and
shock to the encoder

Check if vibration from the
machine occurred or
servomotor

installation is incorrect
(mounting surface
accuracy, fixing, alignment)

Reduce vibration from the
machine, or secure the
servomotor installation.

The encoder error
occurred.

Check if the encoder error
occurred.

Replace the servomotor.

The drive error occurred.

Check if the drive error
occurred.

Replace the servodrive.
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Problem

Cause

Confirmation |

Solution

Turn the Servodrive OFF Before Troubleshooting.

Position Error

The coupling between
the mechanism and servo
motors is abnormal.

Check if position error
occurred on couplings
between the mechanism and
servo motors

Correctly connect the
couplings between the
mechanism and servo
motors.

Noise interference due
to input signal wire
specifications.

The encoder cable must
be tinned annealed copper
twisted-pair or shielded
twisted-pair cables with a
core of 0.12 mm2 min.

Use the specified encoder
cable.

Noise interference due to
length of encoder cable

Check the length of the
encoder cable is 3m.The

Use the specified length for
the input signal wire.

wiring impedance is below 100 Q.
The encoder error The encoder error occurred. |Replace the servomotor.
occurred.

Servomotor
Overheated

The ambient temperature
is too high.

Measure the ambient
temperature of the
servomotor.

The ambient temperature is
below 40°C.

Servo motor surface is not
clean.

Inspection

Clean the dust and oil on the
surface of servo motor.

Overload

No-load trail operation

Reduce load or replace with
larger capacity servomotor.

11.2 Maintenance and Inspection of Servo Drive

11.2.1 Servo Motor Inspection

It is necessary to carry out routine maintenance on AC servo motor without brush. The
inspection time in the table is the general standard. Please decide the most appropriate
inspection time according to the service condition and operational environment.

IMPORTANT

Do not remove the servo motor for the maintenance and inspection.

ltem Frequency Procedure Comments
Vibration and Daily Touch and listen Vibration and noise
Noise must not be greater
than normal levels.
Exterior According Clean with cloth or air gun. -
to degree to
contamination
Insulation At least once a Disconnect the motor from the Contact our
Resistance year servo drive and test insulation service centre
Measurement resistance at 500V megger, Must if the insulation
exceed 10M Q measure across resistance is below
the servomotor FG and the 10MQ.
phase-U, V and W power line.
Replacing Oil | At least once Remove the servo motor and then | Applies only to
Seal every 5000 hours | replace the oil seal. servo motors with

oil seals.
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Overhaul At least once
every 20000
hours or 5 years

Contact our service centre.

Do not remove the
servo motor by
yourself.

11.2.2 Servo Drive Inspection

Although you do not carry out routine inspection, please check more than once a year.

Iltem Frequency

Procedure

Comments

Clean main circuit | At least once
and circuit board every year

Loosened Screws

Part error

Without dust, oil stains, etc

Clean with cloth or
air gun.

Check if any loose mounting
screws for the installation of the
terminal and connector.

Tighten

No discoloration, breakage and
dash due to heating.

Contact our service
centre

11.2.3 Standard of Servodrive Internal Parts Replacement

Electrical and electronic components will suffer mechanical wear and aging. Therefore, it is
necessary to perform periodical maintenance.

For servodrives repaired by Inovance, the parameters are restored to the factory setting.
Remember to reset these parameters before operation.

Part Name Service Life Replacement Operating Condition
Cooling Fan 4 to 5 years | Replace with the new one An:lbient temperature:
Smooth Capacitor 7 to 8 years | Replace with the new one Ega% g/aeﬁrg:ygslgw 80

(After checking) o
Relay - Determine whether to operation ratio: 20

replace after Inspection

Fuse 10 years

Replace with the new one

Aluminium Electrolysis 5 years
Capacitor on Printed
Circuit Board

Replace with the new
circuit board(After
checking)

hours every day
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12.1 Capacity Selection of Servo Motor
12.1.1 Example of Speed Control Selection

Mechanical specification

Linear movable part
Servomotor

Coupling

Ball screw

. Loading Speed: Vi =15m/min

. Weight of Linear Motion Part: m = 500kg
+  Ball Screw Length: B =1.4m

. Diameter of Ball Screw: ds =0.04m

. Ball Screw Pitch: Pz=0.01m

. Coupling Weight: me =1kg

. Outside Diameter of Coupling: de =0.06m
. Feeding Number of Times: n = 40 times /min
. Feeding Length: /=0.275m

. Feeding Times: t» =1.2s below

. Friction Coefficient: 1 =0.2

. Mechanical Efficiency: 7= 0.9(90%)

1. Speed Diagram

15 L.
Speed \ /_
(mfmin} ,’”,, Ie d _-ul'rJ o Time (S)
1.2
‘ .
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;=80_ 60 =1.5()

n 40
o =l
o 80 60><0.275=O‘1(s)
Vi 15

te=12-0.1x2=1.06)

2. Rotating speed
. Rotating speed of Bearing Axle
123 15
=— =—— =1500(min"
"=y g0 S0
. Rotating Speed of Motor Shaft

Due to coupling directly links, reduction ratio: 1/R=1/1
nM =nLe R=1500x1-= 1500(min'1 )

3. Loading Torque

_98usmePs_9.8x0.2x500x0.01

=1.73(Nem)
27Re 1 27 x1x0.9

1L

4. Loading Moment of Inertia

. Linear Motion Part

2
Jul :n{%j = 500x(ﬂj:12.7x10"’ e )

27x1
. Ball Screw

Js :?”2 pe Beds® :{zx7.87><103 x1.4x(0.04) =27.7x10"* (kg m* )

. Coupling

Je :é a2 :% x1x(0.06)° = 4.5x10 fgo m’ )

5. Loading Travelling Power

_2mmeTL 27 x1500x1.73

=272(W
60 60 W)

Po

6. Loading Accelerating Power
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a :[%(;HMJZ% :(%gx 1500]2 x%ﬁlo% =1108W)
7. Temporary Setting of Servo Motor
a) Selection Conditions

Tt < MotorRated Torque

Pa+ Po = (1-2 xMotorRated

nv < MotorRated Rotating

J. < Allowable Loading Momentof Inertia of Servo Unit
Follow the Selection Conditions:

. Servo Motor: ISMH3-85B15CD-U131X

«  Servo Drive: IS500AT5R4|
b) Parameters of Servo Motor and Servo Drive

. Rated Output: 850 (W)

. Rated Rotation Speed: 1500 (min-1)

. Rated Torque: 5.39 (N-m)

. Max. Torque: 13.8 (N'm)

. Motor Rotor Moment of Inertia: 13.0 X 10-4 (kg:-m2)

. Allowable Loading Moment of Inertia: 69.58 X 10-4 (kgem2)
8.  Servo Motor Confirmation

. Torque Confirmation

_ 2mm(JIm +JL)

_ 27x1500x(13.0+ 44.9)x10* |

Tr +7L 1.73
60ta 60x0.1
=11(N+.m) < InstantMax. Torque (Available)
. Torque Confirmation
!
To= 27mnm (Jm + JL) 7= 27x1500x (13.0+ 44.9)x 10 173

60ta 60x0.1
= 7.5(N+ m) < InstantMax. Torque (Available)

. Torque Effective Value Confirmation

T2 etas T2 otes T6? ota 7\/(1 Y x0.1+(1.3 ) x1.0+(7.5)*x0.1
‘ 15

=3.2 (N.m)<<Rated Torque (Available)

Trms =

9. Selection Result
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The above servo motor and servo drives are available.

Torque diagram is shown below.

(N-m)| Toraue Speed
1
173
0
TS0l 10 1oa)
) 1.5 R

12.1.2 Example of Position Control Selection

Mechanical Specification
Linear movable part Servomotor

Coupling
Ball Screw

. Loading Speed: V. =15m/ min

«  Weight of Linear Motion Part: m =80kg

. Ball Screw Length: /5 =0.8m

+  Diameter of Ball Screw: dz=0.016m

+  Ball Screw Pitch: Ps=0.005m

. Coupling Weight: mc =0.3kg

. Outside Diameter of Coupling: de =0.03m
. Feeding Number of Times: »n =40 Times min
. Feeding Length: ¢ =0.25m

+  Feeding Times: tm =1.2s (below)

. Electrical Stop accuracy: 6 =+0.01mm

. Friction Coefficient: 1 =0.2

. Mechanical Efficiency: 7= 0.9(90%)
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1.  Speed Diagram

15 UL Reference p
Speed / Load
{m/min) speed
i (4 el | is |
= "12"-{__; Time (s)
i ]

1=90_60_ 56)

n o 40
t.TZO.l(S)
[ .
o = tm — 15— :1.2—0.1M:0.1(s)
L

tc=12-0.1-0.1x2=0.9¢)

2. Rotating Speed

. Rotating speed of Bearing Axle

no_ 1 = 3000(min" )

nL =—— =
Ps 0.005

. Rotating Speed of Motor Shaft

Due to coupling directly links, reduction ratio: 1/R=1/1.

e = nie R =3000x1 = 3000(min” )

3. Loading Torque

_9.8uemePs9.8x0.2x80x0.005
27Re 1 27 x1x0.9

Tt =0.139(Nem)

4. Loading moment of inertia

. Linear Motion Part

Jur :m(ﬁ) = 80><[M5j =0.507x10" @(g- n’ )

27R 27rx1

. Ball Screw

J :?”2 pe Beds® :?”2><7.87><103 x0.8x(0.016)" = 0.405x10™ fcge m’ )

. Coupling

Je =émc. dc* =é x0.3x(0.03)° =0.338x10* (kg m )
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5. Loading Travelling Power

_2mmeTr  2mx3000x0.139

=43.7(W
60 60 ( )

Po

6. Loading Accelerating Power
2z Y& (2x ’ 1.25x10°
Pa=|"=nu | = === x3000| x——"—— =1234(W)
60 la 60 0.1
7. Temporary Setting of Servo Motor
a) Selection Conditions

Tt < Motor Rated Torque
Pa+ Po =1~ 2)xMotor Rated Output

nv < Motor Rated Torque
Jr < Allowable Loading Momentof Inertia of Servo Unit

Follow the Selection Conditions
. Servo Motor: ISMH1-20B30CB-U131X
+  Servo Drive: IS500AS2R8I
b) Parameters of Servo Motor and Servo Drive
. Rated Output: 200 (W)
. Rated Rotation Speed: 3000 (min-1)
. Rated Torque: 0.637 (N-m)
. Max. Torque: 1.91 (N-m)
. Motor Rotor Moment of Inertia: 0.158 X 10-4 (kg-m2)
. Allowable Loading Moment of Inertia: 2.79X 10-4 (kg:-m2)
. Encoder Pulse Number: 2500 (P/R)
8.  Servo Motor Confirmation
. Torque Confirmation
_ 2/mm(Jm + Jr) T = 27 x 3000%(0.158+1.25)x 10*
60t 60x0.1

= 0.581(N. m) < InstantMax. Torque (Available
. Torque Confirmation

Tr +0.139

_ 27mm(JIm + JL) 7= 27 x 3000 (0. 158+1.25)x 10*
60t 60x0.1

Ty -0.139
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= 0.303(N « m)<<Instant Max. Torque (Available)

. Torque Effective Value Confirmation

Trms‘_\/TP2o1a+TL2otc+T52otd _J(0.581)2x0.1+(0.139)2x0.9+(0.303)2x0.1

t

1.5

= 0.201(N »« m)<<RRated Torque (Available)

The above servo motor and servo drives are available. The analysis for position control

is shown below.

9. PG Feedback pulse frequency division ratio Setting of Electronic Gear

Since electrical stop accuracy, set position detection units A =0.01 mm/pulse

ﬂgxl3 :—SXE = 2500x 4
A \A) 001 (A

4o (B)_2500x4
A) 500

10. Reference Pulse Frequency

s 000X VL _ 1000x15 o0
60x A 60x0.01

Offset Counters Stay Pulse

11.
Set Position Loop Gain Kp=30(1/s)
vs 25000

K 30
Electrical Stop Accuracy

=833( pulse)

12.

&
+As=1%

833

=%

. nm
(servo unit control range)x—
nR

=+0.17<£1(pulse )= +0.01(mm/ pulse )

5000x 2200
3000

The above servo motor and servo drives are available.

12.2 Function Code Table

Parameter Description
Group

HOO0 Servomotor Parameters
HO1 Factory Parameters
HO02 Basic Control Parameters
HO03 Terminal Input Parameters
HO4 Terminal Output Parameters
HO5 Position Control Parameters
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H06 Speed Control Parameters

HO7 Torque Control Parameters

HO08 Gain Parameters

HO09 Auto-tuning Parameters

HOa Error and Protection Parameters

HOb Display Parameters

HOc Communication Parameters

HOd Auxiliary Function Parameters

H11 MS Position Functions

H12 MS Speed Functions

H17 VDI/VDO Functions

H30 Cor_nmunications rea_d servo status
variables, the panel is not available

H31 Communications give related
variables, the panel is not available

Function . . .. | Factory When Data |Related
Code Al il (Rl . Qi Setting Enabled Type | Mode
Group HOO Servo Motor Parameters
0-65534
65535: Motor
HOO |00 |Motor Model | Mmodel is null 1 xox | After restart | S1OP -
(Factory setting setting
depends on drive
model)
Motor Power .
*HO0 |08 |Cable Phase 0: cew . - - - -
1: Clockwise
Sequence
*HOO 0: 220V
09 |Rated Voltage 1: 380V - - -

*HOO |10 |Rated Power 0.01-655.35KW 0.01KW |- - -
*HO00|11 |Rated Current 0.001-655.35A 0.01A - - -
*HOO 0.10Nm-

12 |Rated Torque 655.35Nm 0.01Nm |- - -

"H0O 13 [Max. Torque 25150§£1N-m 0.01Nm |- - -

*HOO |14 |Rotation Speed 1rpm-9000rpm 1rpm - - -

*HOO |15 |Max. Speed 1rpm-9000rpm 1rpm - - -

*HOO 16 Moment of Inertia |0.01kgcm’-655.35 |0.01 } ) .
Jm kgem’ kgem’

Group HOO Servo Motor Parameters
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
*HOO Permanent
Magnet One pair
17 | Synchronous 2 to 360 pair poles olesp - - -
Motor of Pole P
Pairs
*HO0 (18 | Stator Resistance [0.001Q-65.535Q (0.001Q |- - -
*HOO Stator Inductance |0.01mH-
19 Lq 655.35mH 0.01mH |- - -
*HO00 Stator Inductance |0.01mH-
20 14 655.35mH 0.01mH - . .
*HOO - 0.01mV/rpm- 0.01mV/
21 | EMF coefficient 655.35mV/rpm rpm - - -
*HOO 22 Torque 0.01Nm/Arms- 0.01Nm/ ) }
coefficient Kt 655.35Nm/Arms ~ |Arms
HO0| 3 Eéec"'c Constant | 01ms-655.35ms [0.01ms |- - -
HOO| 5, | Mechanical 0.01ms-655.35ms [0.01ms |- - -
Constant Tm
*HOO Initial Position of
28 | Absolute Encoder | 071073741824 L ) . .
*HO00 0000: Incremental
encoder (UVW —
ABZ);
001: Wire-saving
encoder (ABZ
LVW));
002: Incremental
encoder (without
UVWw);
010: Tamagawa
30 Encoder absolute encoder ) ) }
Selection (HEX) | (single-ring &muilti-
ring encoder
and automatic
Identification);
012: Serial
encoder
(Incremental or
absolute);
020: SIN/COS
encoder;
021: Resolver
HoO 31 |Encoder 10p7u£i/rev- 1 pulse / |2500 ) )
Revolution 1824 pulse /rev rev pulse/rev
HOO0 33 Inmah;anon 0.0° -360.0° 0.1° 0.0° : :
Electric Degree
HOO |5, |Urphase Electric 14 5. _360.0° 01° oo |- -
Degree
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type Mode
* This parameter can only be modified by manufacturers, and the debugger can be modified without a
password.
Group HO1 Factory Parameters
Type: XXY.YY
XX specification:
00: p model
Software version [01: Amodel .
HOT 100 | \umber 02: H model Display ;
Y.YY specification:
Software version
number
FPGA Software ’
HO1 | 01 version Number Display

The other parameters can only be modified by manufacturers, and the debugger can be modified
without a password.

Group H02 Control Parameters

HO2

Control Mode
Selection

0: Speed mode
1: Position mode
(default)

2: Torque mode
3: Speed mode«
Torque mode

4: Position
mode~Speed
mode

5: Position mode«
Torque mode

6: Position mode
©Speed mode
~Torque mode

1 Immediately

Stop
Setting

H02

02

Mode Reference
Direction
Selection

0: Reference
direction is
positive.

1: Reference
direction is
negative.

0 Immediately

Running
setting

PST

HO2

03

Output Feedback
Direction
Selection

0: Take CCW
direction as the
forward direction
(Aleading B)

1: Take CW 1
direction as the
forward direction
(Reverse mode, A
is delayed)

After
Restart

Stop
Setting

PST

HO2

05

Error Stop Mode
NO.1 Selection

0: Coast to stop,
keep the running
status

-

0 Immediately

Stop
Setting

PST

HO2

06

Error Stop Mode
NO.2 Selection

0: Coast to stop
1: Zero-velocity
Stop

N

0 Immediately

Stop
Setting

PST
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
0: Coast to stop
1: Take the
emergency stop
torque setting
as the maximum
torque so as to
stop the motor
reducer, and then
enter the servo-
HO02 |07 gltjor:; Mgt\t.leor(t‘ravel locked 1 0 Immediately Ssef?tﬁ'n PS
9 2: Take the 9
emergency stop
torque setting
as the maximum
torque so as to
stop the motor
reducer, and then
enter the free
running
Holding Brake
Reference — . Stop
HO02 |10 Servo OFF Delay 1ms-500ms Tms 100ms Immediately Setting P
Time
Holding Brake St
HO02 |11 |Reference Output |Orpm-1000rpm 1rpm 100rpm | Immediately s op P
. etting
Speed Limit Value
Servo OFF:
Holding Brake ) Stop
HO02 |12 Reference Waiting 100ms-1000ms 1ms 500ms Immediately Setting P
Time
0: LED
Immediately output
. warning signals;
Hoz |15 |E°D Maming 1 0 immediately | S | psT
play 1: LED do not &
output warning
signals
Drive Allowable
Minimum Value 1-1000 Q (Read Model ) Stop
Ho2 121 of Regenerative |only) 1e dependent Immediately Setting B
Resistance
Built-in
Regenerative 1-65535W (Read Model ) Stop
Ho2 |22 Resistance Power | only) w dependent Immediately Setting B
Capacity
Built-in
HO02 |23 |Regenerative 1.©-1000 (Read |, Model Immediately Stop -
) only) dependent Setting
Resistance
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Built-in
regenerative
resistance;
1: External
regenerative
resistance and
Regenerative natural cooling;
HO02 |25 |Resistance 2 E’“e"‘?' 1 0 Immediately Stqp -
. regenerative Setting
Setting .
resistance and
forced air cooling;
3: Without the
regenerative
resistance,
dependent on the
capacity
Different
External models
Regenerative have ’ Stop
Ho2 |26 Resistance Power TW-65535W w different Immediately Setting B
Capacity default
values
Different
External hma(ildeels Stop
HO2 |27 Reggneratwe 1 Q-1000 @ 1Q different Immediately Setting -
Resistance
default
values
After Stop
HO02 |30 |User Password 0-65535 1 0 Restart Setting -
0: No operation;
1: Restore factory
Parameter default setup After Stop
H02 |31 Initialization value; 1 0 Restart Setting .
2: Clear error
record
00- Switch to
HO0B.00
Panel Default 01- Switch to ) Stop
H02 132 | hisplay Function |HOB.01 ! 50 Immediately | getting -
And so on
50- No switching
Ho2 |40 Reserved ) } ) } } :
Parameters
HO2 |41 Reserved } ) ) ) : )
Parameters

Group HO3 Terminal Input Parameter

- 237 -



Chapter 12 Appendix

1S500 Servodrive User Manual

Function
Code

Name

Setting Range

When
Enabled

Factory

Min. Unit Setting

Data
Type

Related
Mode

HO3

FunINL is not

allocated (HEX).

0-OxFFFF

BitO corresponds
to FunIN.1;

Bit1 corresponds
to FunIN.2;

Bit15 corresponds
to FunIN.16.

After
Restart

Running
Setting

HO3

FunINH is not

allocated (HEX).

0-OxFFFF

BitO corresponds
to FunIN.17;

Bit1 corresponds
to FunIN.18;

Bit15 corresponds
to FunIN.32.

After
Restart

Running
Setting

HO3

DI1 Terminal
Function
Selection

Input Function
Code: 0, 1-32

0: No Definition
1-32: FunIN.1-32
(Refer to DI/DO
Basic Function
Code Table)

After
Restart

Running
Setting

HO3

03

DI1 Terminal
Logic Selection

Input Polarity: 0-4
0: Low level is
enabled

1: High level is
enabled

2: Rising edge
enabled

3: Falling edge
enabled

4: Both rising and
falling edge are
enabled

After
Restart

Running
Setting

HO3

04

DI2 Terminal
Function
Selection

Input function
code: 0, 1-32

0: No Definition
1-32: FuniIN.1-32
(Refer to DIDO
Basic Function
Code Table)

After
Restart

Running
Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

Input polarity: 0-4
0: Low level is
enabled;

1: High level is
enabled;

DI2 Terminal 2: Rising edge is After Running
Logic Selection enabled; Restart Setting
3: Falling edge is
enabled;

4: Both rising and
falling edge are
enabled

HO3 |05

Input function
code: 0, 1-32
DI3 Terminal 0: No Definition; After Runnin
HO3 [06 |Function 1-32: FunIN.1-32 |1 5 Restart Settingg -
Selection (Refer to DIDO

Basic Function
Code Table)

Input polarity: 0-4

0: Low level is

enabled

1: High level is

. enabled )

Hos |o7 |P!3 Terminal 2: Rising edge is |1 0 After Running |
Logic Selection Restart Setting

enabled

3: Falling edge is

enabled

4: Both rising and

falling edge are

enabled

Input function
code: 0, 1-32;
D14 Terminal 0: No Definition After Running
HO3 |08 |[Function 1-32: FunIN.1-32 |1 2 Restart Setting -
Selection (Refer to DIDO

Basic Function
Code Table)

Input polarity: 0-4

0: Low level is

enabled;

1: High level is

enabled; .

2: Rising edge is |1 0 Qﬁer Running B
estart Setting

enabled;

3: Falling edge is

enabled;

4: Both rising and

falling edge are

enabled

Terminal Logic

HO3 109 Selection
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Function
Code

Name

Setting Range

Factory

Min. Unit Setting

When
Enabled

Data
Type

Related
Mode

HO3

Terminal Function
Selection

Input function
code: 0, 1-32;

0: No Definition
1-32: FuniIN.1-32
(Refer to DIDO
Basic Function
Code Table)

After
Restart

Running
Setting

HO3 |11

DI5 Terminal
Logic Selection

Input polarity: 0-4
0: Low level is
enabled;

1: High level is
enabled;

2: Rising edge is
enabled;

3: Falling edge is
enabled;

4: Both rising and
falling edge are
enabled

After
Restart

Running
Setting

HO3

DI6 Terminal
Function
Selection

Input function
code: 0, 1-32;

0: No Definition
1-32: FuniIN.1-32
(Refer to DIDO
Basic Function
Code Table)

After
Restart

Running
Setting

HO3

DI6 Terminal
Logic Selection

Input polarity: 0-4
0: Low level is
enabled;

1: High level is
enabled;

2: Rising edge is
enabled;

3: Falling edge is
enabled;

4: Both rising and
falling edge are
enabled

After
Restart

Running
Setting

HO3

DI7 Terminal
Function
Selection

Input function
code: 0, 1-32;

0: No Definition;
1-32: FunIN.1-32
(Refer to DIDO
Basic Function
Code Table)

After
Restart

Running
Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

Input polarity: 0-4
0: Low level is
enabled;

1: High level is
enabled;

DI7 Terminal 2: Rising edge is After Running
Logic Selection enabled; Restart Setting
3: Falling edge is
enabled;

4: Both rising and
falling edge are
enabled

HO3 (15

Input function
code: 0, 1-32;
DI8 Terminal 0: No Definition; After Runnin
HO3 [16 |[Function 1-32: FunIN.1-32 |1 9 Restart Settingg -
Selection (Refer to DIDO

Basic Function
Code Table)

Input polarity: 0-4
0: Low level is
enabled;

1: High level is
enabled;

DI8 Terminal 2: Rising edge is After Running
Logic Selection enabled; Restart Setting
3: Falling edge is
enabled;

4: Both rising and
falling edge are
enabled

HO3 (17

Input function
code: 0, 1-32;
DI9 Terminal 0: PHip input; )
HO3 [18 |Function 1-32: FunIN.1-32 |1 0 e gzgi”n'gg -
Selection (Refer to DIDO

Basic Function
Code Table)

Input polarity: 0-4
0: Low level is
enabled,;

1: High level is
enabled,

DI9 Terminal 2: Rising edge is After Running
Logic Selection enabled,; Restart Setting
3: Falling edge is
enabled,

4: Both rising and
falling edge are
enabled

HO3 (19
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Code NEE Sl R 4Tl Setting Enabled Type | Mode
Input function
code: 0, 1-32;
DI10 Terminal 0: NHip input .
HO3 |20 |Function 1-32: FunIN.1-32 |1 0 A PNl I
Selection (Refer to DIDO 9
Basic Function
Code Table)
Input polarity: 0-4
0: Low level is
enabled;
1: High level is
enabled;
HO3 |21 DI10 Terminal 2: Rising edge is 1 0 After Running
Logic Selection enabled; Restart Setting B
3: Falling edge is
enabled;
4: Both rising and
falling edge are
enabled
Al1 Minimum ) Stop
HO03 |50 Input -10.00V-10.00V 0.01VvV -10.00V | Immediately Setting -
Al1 Minimum
Value St
HO3 |51 |Correspondsto  [-100.0%-100.0% [0.1% -100.0%  |Immediately | ¢ op -
. etting
the Setting
Value
Ho3 |52 [AlTMaximum 460y q000v  [0.01v  [1000v | immediately | P -
Input Setting
Al1 Maximum
Value st
HO3 (53 |Correspondsto |-100.0%-100.0% |0.1% 100.0% |Immediately | oo -
. etting
the setting
Value
-500.0mV- . Running
HO3 [54 |Al1 Zero Offset 500.0mV 0.1mV omV Immediately Setting -
HO3 |56 |Al1 Filtering Time |0.00ms-655.35ms |0.01ms  |2.00ms Immediately Ssefgi?]g -
Ho3 |57 [Allminimum 5 60v1000v [0.01V  [-10.00v | immediately | P ;
input Setting
Al1 Minimum
Value St
HO3 |58 |Correspondsto  [-100.0%-100.0% [0.1% -100.0%  |Immediately | 2P -
; Setting
the setting
Value
Al2 Maximum ) Stop
HO3 |59 Input -10.00V-10.00V 0.01Vv 10.00V Immediately Setting -
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1: Output high level
when enabled

Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
Al2 Maximum
Value Sto
HO03 [60 |[Corresponds to -100.0%-100.0% |0.1% 100.0% Immediately Setti‘;g -
the setting
Value
-500.0mV- . Running
HO3 |61 |Al2 Zero Offset 500.0mV 0.1mV omv Immediately Setting -
Al2 Input Filtering ' Stop
HO3 |63 Time 0.00ms-655.35ms [0.01ms  [2.00ms Immediately Setting -
AI3 Minimum I Stop
HO3 |64 Input -10.00V-10.00V 0.01vV -10.00V | Immediately Setting -
Al1 Minimum
Value Sto
HO03 [65 |Corresponds to -100.0%-100.0% [0.1% -100.0% | Immediately Setti‘; -
the Setting 9
Value
Ho3 |6 |AI3 Maximum -10.00V-10.00V  |0.01V  [10.00v  |immediately | S1P -
Input Setting
AI3 Maximum
Value St
HO3 |67 |Correspondsto |-100.0%-100.0% |0.1% 100.0%  |Immediately Segi‘; -
the setting 9
Value
-500.0mV- I Running
HO3 |68 |AI3 Zero Offset 500.0mV 0.1mV omv Immediately Setting -
Al3 Input Filtering . Stop
HO3 |70 Time 0.00ms-655.35ms |0.01ms | 2.00ms Immediately Setting -
Analog100% St
HO3 |80 |Corresponding Orpm-9000rpm 1rpm 3000rpm | Immediately SegiF:'] -
Speed Value 9
Analog100% ) ) One time |One time
HO03 |81 |Corresponding t?mngstllrj:(;de!tg?tue rated rated Immediately Ssef?ti‘;g -
Torque Value a torque torque
Group HO4 Terminal Parameters
Output Code: 1-16
0: No Definition;
DO1 Terminal 1-16: Sto
HO04 {00 [Function FunOUT.1-16 1 1 Immediately Setti‘il -
Selection (Refer to DIDO 9
function selection
code definition)
Reverse Setting
of Output Polarity:
DO1 Terminal 0-1 Sto
HO04 [01 |Logic Level 0: Output low level |1 0 Immediately Setﬁn -
Selection when enabled; 9
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Function
Code

Name

Setting Range

Factory

Min. Unit Setting

When
Enabled

Data
Type

Related
Mode

HO4

02

DO2 Terminal
function selection

Output code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting

HO4

03

DO2 Terminal
Logic Level
Selection

Reverse Setting

of Output Polarity:

0-1

0: Output low level
when enabled;

1: Output high level
when enabled

N
o

Immediately

Stop
Setting

HO4

04

DO3 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting

HO4

05

DO3 Terminal
Logic Level
Selection

Reverse Setting

of Output Polarity:

0-1

0: Output low level
when enabled;

1: Output high level
when enabled

-
o

Immediately

Stop
Setting

HO4

06

DO4 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting

HO4

07

DO4 Terminal
Logic Level
Selection

Reverse Setting

of Output Polarity:

0-1

0: Output low level
when enabled;

1: Output high level
when enabled

N
o

Immediately

Stop
Setting

HO4

10

DO6 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

Reverse Setting

of Output Polarity:

DO6 Terminal 0-1

HO4 |11 |Logic Level 0: Output low level
Selection when enabled;

1: Output high level
when enabled

Output Code: 1-16
0: No Definition;
DO7 Terminal 1-16: Sto
HO04 {12 |[Function FunOUT.1-16 1 13 Immediately SettiF:mg -
Selection (Refer to DIDO

function selection
code definition)

Immediately Ssetgﬁ_]g -

-
o

Reverse Setting

of Output Polarity:

DO7 Terminal 0-1

HO04 [13 |Logic Level 0: Output low level
Selection when enabled

1: Output high level
when enabled

Output Code: 1-16
0: No Definition;
DO8 Terminal 1-16: Sto
HO04 |14 |[Function FunOUT.1-16 1 14 Immediately Setti‘ilg -
Selection (Refer to DIDO

function selection
code definition)

Immediately Ssetgipng -

-
o

Reverse Setting

of Output Polarity:

DO8 Terminal 0-1

HO4 |15 |Logic Level 0: Output low level
Selection when enabled

1: Output high level
when enabled

Bit0-DO1 Source
Bit7-DO8 Source
Bit8-Bit15

HO04 |22 Do Squrce Reserved - 0 Immediately Sto.p
Selection T Setting

0: Driver

Reference;

1: Communication
Reference

Immediately Ssefgi‘;g -

-
o

PST
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode

00: Default

motor speed
(1Vv/1000rpm);
01: Speed
reference
(1Vv/1000rpm);
02: Torque
reference
(1V/100%);

03: Position
deviation (0.05V/1
Reference units);
04: Amplifier

AO1 Signal deviation ) Running
Selection (electronic gear) L 0 Immediately Setting B
(0.05V/1 encoder

pulse unit);

05: Position
reference speed
(1v/1000 rpm);
06: Positioning
completion
reference
(complete: 5V;
incomplete: 0V);
07: Speed
feedforward
(1v/1000rpm)

HO4 |50

Ho4 [51 |AOT offset 0-10000mV 1mV  [5000mV | Immediately [RUNNING |
Voltage Setting

0.01 ) Running
HO04 |52 [AO1 MF -99.99-99.99 times 1 Immediately Setting -
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Function
Code

Name

Setting Range

Min. Unit

Factory
Setting

When
Enabled

Data
Type

Related
Mode

HO4

AO2 Signal
Selection

00: Default
motor speed
(1Vv/1000rpm);
01: Speed
reference
(1Vv/1000rpm);
02: Torque
reference
(1V/100%);

03: Position
deviation (0.05V/1
Reference units);
04: Amplifier
deviation
(electronic gear)
(0.05V/1 encoder
pulse unit);

05: Position
reference speed
(1v/1000 rpm);
06: Positioning
completion
reference
(complete: 5V;
incomplete: 0V);
07: Speed
feedforward
(1v/1000rpm)

Immediately

Running
Setting

HO4

54

AO2 offset
Voltage

0-10000mV

1mV

5000mV

Immediately

Running
Setting

HO4

55

AO2 MF

-99.99-99.99

0.01
times

1.00

Immediately

Running
Setting

Group HO5 Positio

n Control P

arameters

HO5

00

Master Position
Reference A
Source

0: Pulse Reference
(default);

1: Stepping Given;
2: MS Position
Reference Given;
3: Communication
Given

-

Immediately

Stop
Setting

HO5

03

Stepping

-9999-9999
reference units

1
reference
unit

Immediately

Stop
Setting

HO5

04

S-curve
Acceleration
Slope Time

0Oms-1000ms

1ms

Oms

Immediately

Stop
Setting

HO5

05

Position
Reference S
smoothing

0ms-1000ms

1ms

Oms

Immediately

Stop
Setting

HO5

06

Position
Reference Moving
average Time

0.0ms-128.0ms

0.1ms

0.0ms

Immediately

Stop
Setting
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Function
Code

Name

Setting Range

Min. Unit

Factory
Setting

When
Enabled

Data
Type

Related
Mode

HO5

07

Electronic
Gear Ratio 1
(Numerator)

1-1073741824

Immediately

Running
Setting

HO5

09

Electronic
Gear Ratio 1
(Denominator)

1-1073741824

Immediately

Running
Setting

HO5

1"

Electronic
Gear Ratio 2
(Numerator)

1-1073741824

Immediately

Running
Setting

HO5

13

Electronic
Gear Ratio 2
(Denominator)

1-1073741824

Immediately

Running
Setting

HO5

15

Reference Pulse
Mode

0: Direction +
pulse, positive
logic (default
value);

1: Direction +
pulse. negative
logic;

2: Phase A

+ Phase B
Orthogonal
pulses, 4 multiple
frequency;
3-CW+CCW

After
Restart

Stop
Setting

HO5

Clear Action
Selection

0: Servo OFF
and clear position
deviation pulse
upon error;

1: Clear position
deviation pulse
upon error;

2: Not clear
position deviation
pulse (clear via
CLR high level);
3: Not clear
position deviation
pulse(clear via
CLR low level);
4-: Not clear
position deviation
pulse (clear via
CLR rising edge);
5: Not clear
position deviation
(clear via CLR
falling edge)

Immediately

Stop
Setting

HO5

17

Encoder pulse

16-1073741824 P/
Rev

1P/Rev

2500P/
Rev

After
Restart

Stop
Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

0: No speed
feedforward;

1: Internal speed
feedforward;

2: Al1 is used
Speed to be the speed
HO5 |19 |Feedforward feedforward input; |1 1 Immediately
Control Selection |3: Al2 is used

to be the speed
feedforward input;
4: Al3 is used

to be the speed
feedforward.

Stop
Setting

0: Position
deviation absolute
value is less

than position
completion
amplitude output;
1: Position
deviation absolute
value is less

than position
completion
Positioning amplitude output,
Completion Signal |and the reference ) Stop
(COIN) Output is zero after 1 0 Immediately Setting
Condition position reference
filtering;

2: Position
deviation absolute
value is less

than position
completion
amplitude output
and the reference
is zero after
position reference
filtering.

HO5 |20

Positioning 1 7
HO5 |21 |Completion :;1?5535 reference reference |reference |Immediately
Amplitude unit units

Stop
Setting

Positioning
Completion 1-65535 reference
Approach Signal |units

Amplitude

1 65535
reference |reference |Immediately
unit units

Stop

HO5 |22 Setting

0: Disable Interrupt
Interrupt Length | Length; / After

Enabled 1: Enable Interrupt Restart
Length

HO5 (23

Interrupt Length | 0-1073741824 ! Stop

Reference reference units Le;;?rence 10000 Immediately Setting

HO5 (24
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
HO5 |26 gﬁ:?np; ;‘:,Z%t: 1rpm-9000rpm  |rpm 200 Immediately gggng P
Interrupt Length Sto
HO5 |27 |Acceleration / 0-1000 1ms 10ms Immediately s P P
. . etting
Deceleration time
Interrupt Length . . .
HO5 |29 |Completion Lock ?j gf:l;fj' 1 1 Immediately g:t’:i”r:gg P
Status Enabled ’
0: Disable origin
return function;
1: Enable origin
return via DI Input
OrgChufa;
2: Enable origin
return via DI Input
OrgChufa;
Origin Return ?étﬁ:irtaf(g?g]ower- Runnin
HO5 |30 |Enabled Control 1 0 Immediately [ o9 | P
on: Setting
4: Origin return
immediately,
when this funcode
is set;
5: Start electric
return to origin
command;
6: Take the current
position as origin.
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Origin of forward
origin return
deceleration point
represents origin
switch;
1: Origin of reverse
origin return
deceleration point
represents origin
switch;
2: Origin of forward
origin return
deceleration point
Origin Return represents signal Sto
HO05 |31 [Mode Z; 1 0 Immediately s P P
- etting
3: Origin of reverse
origin return
deceleration point
represents signal
Z;
4: Origin of forward
origin return
deceleration point
represents;
5: Origin of reverse
origin return
deceleration point
represents origin
switch;
High-speed
HO5 |32 8?;:ﬁ2lfc8):/vitch 0-3000 1rpm 100rpm Immediately ggﬁng P
Signal Speed
Low-speed Sto
HO5 |33 |Search for Origin |0-1000 1rpm 10rpm Immediately P P
. Setting
Switch Speed
Limit Acceleration
/ Deceleration
HO5 |34 |Time when 0-1000 ms 1000 Immediately g“"? P
L etting
Search Origin
Limit the time to
HO5 |35 |search origin 0-65535 ms 10000 Immediately gtop P
etting
. .- 1
Mechanical Origin [-1073741824- I Stop
HO05 |36 Offset 1073741824 Le;;?rence 0 Immediately Setting P
servoPuise | e ater |sto
HO5 |38 |Output Source ’ 1 0 s t? PST
Selection synchronous Restart etting
output
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
Gear ratio real- 0- Non-real-time
time modification |switching ) Stop
HOS |39 and DI switching | 1- Real-time ! 0 Immediately Setting B
enable switching
Group HO6 Speed Control Parameters
0: Digital given
(H0603);
Master Speed 1:Al1; St
HO6 |00 |Reference A 2: AI2; 1 0 Immediately Sefti‘:] s
Source 3:AI3; 9
4: Jog speed
reference
0: Digital given
(H0603);
Auxiliary Speed 1 Anf
Reference B 2 AIZ; St
Ho6 |01 3:Al3; 1 3 Immediately | >'2P s
Source . Setting
4: Jog speed
reference;
5: MS speed
reference
0: Master speed
instruction A
source;
Speed Reference :ns,?rlil)gl:inryg peed St
HO6 |02 |Selection : 1 0 Immediately | & o> s
source; Setting
2: A+B;
3: A/B switch;
4: Communication
given
Speed Reference .
. -9000rpm- ) Running
HO6 |03 |Ketboard Setting 9000rpm 1rpm 200rpm  |Immediately Setting S
Value
Jog Speed Setting Runni
HO06 |04 |Value Orpm-9000rpm 1rpm 300rpm Immediately S;tr:inr:gg S
Speed Reference
acceleration slope ) Stop
HO06 |05 time 0ms-10000ms 1ms Oms Immediately Setting S
Speed Reference
deceleration slope ) Stop
HO06 |06 time 0Oms-10000ms 1ms Oms Immediately Setting S
Maximum St
HO06 |07 |Rotation Sped Orpm-9000rpm 1rpm 9000rpm | Immediately s op S
- etting
Limit Value
Speed Forward . Stop
HO6 |08 Limit Orpm-9000rpm 1rpm 9000rpm | Immediately Setting S
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
Speed Reverse . Stop
HO6 |09 Limit Orpm-9000rpm 1rpm 9000rpm | Immediately Setting S
0: No torque
Torque i
Ho6 |11 |Feedforward feedforward; 0 Immediately | St°P PS
: 1: Internal torque Setting
Selection
feedforward
Zero Fixed
Rotation Limit ' Stop
HO06 |15 Value Orpm-1000rpm 1rpm 10rpm Immediately Setting S
Motor Rotation St
HO6 |16 |Signal Speed Orpm-1000rpm 1rpm 20rpm Immediately s op PST
etting
Threshold
Speed Arrive St
HO6 |17 |Signal Width Orpm-100rpm 1rpm 10rpm Immediately Segi‘;g PST
Group HO7 Torque Control Parameters
0: Digital given
Master Torque (HO7-03); St
HO7 |00 |Reference A 1:Al1; 1 0 Immediately Segi% T
Source 2: Al2; 9
3:AI3
0: Digital given
Auxiliary Torque | (HO07-03); St
HO7 |01 |Reference Source |1: Al1; 1 1 Immediately Segi"n T
B 2:A12; 9
3:AI3
0: Master
reference A
source;
1: Auxiliary torque
Ho7 |02 TorqueT Reference referen.ceB 1 0 Immediately Sto_p T
Selection source; Setting
2: A+B source;
3: A/B switching;
4: Communication
given
Torque Reference Runni
HO7 |03 |Keyboard Setting |-100.0%-100.0% |0.1%  |0.0% Immediately [0 T
etting
Value
Torque Reference st
HO7 |05 [Filtering Time 0.00ms-655.35ms |0.01ms  |Oms Immediately Se?ti‘;g PST
Ho7 |06 |Toraue Reference | gq e 655.35ms [0.01ms  |oms Immediately | P | psT
Filtering Time 2 ’ : ’ Setting
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Function
Code

Name

Setting Range

Min. Unit

Factory
Setting

When
Enabled

Data
Type

Related
Mode

HO7

Torque Limit
Source

0: Positive and
negative internal
torque limit
(default);

1: Positive and
negative external
torque limit (use
P-CL and N-CL
selection);

2: Take T-LMT as
external torque
limit input;

3: Take positive
and negative
external torque
and minimum
T-LMT value as
the torque limit.

Immediately

Stop
Setting

PST

HO7

08

T-LMTSelection

1:Al1;
2: Al2;
3:AI3

Immediately

Stop
Setting

PST

HO7

09

Forward Internal
Torque Limit

0.0%-800.0%
(100%
corresponds to
one time rated
torque)

0.1%

300.0%

Immediately

Stop
Setting

PST

HO7

10

Reserve Internal
Torque Limit

0.0%-800.0%
(100%
corresponds to
one time rated
torque)

0.1%

300.0%

Immediately

Stop
Setting

PST

HO7

1"

External Torque
Limit at forward
Side

0.0%-800.0%
(100%
corresponds to
one time rated
torque)

0.1%

300.0%

Immediately

Stop
Setting

PST

HO7

12

External Torque
Limit at Reserve
Side

0.0%-800.0%
(100%
corresponds to
one time rated
torque)

0.1%

300.0%

Immediately

Stop
Setting

PST

HO7

15

Emergency Stop
Torque

0.0%-800.0%
(100%
corresponds to
one time rated
torque)

0.1%

100.0%

Immediately

Stop
Setting

PST
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Load Inertia Ratio

Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Internal speed
limit(speed limit
- upon torque
HO7 (17 ggef:el_slglttect'on control); 1 0 Immediately Ssetgﬁ_] T
u 0N 11: Take V-LMT as 9
external speed
limit input
1:Al1; St
HO7 |18 |V-LMTSelection |2: Al2; 1 3 Immediately Segﬁ] T
3:AI3 9
Internal Speed Sto
HO7 [19 |Limit Value upon |Orpm-9000rpm 1rpm 1000rpm | Immediately Settipn T
Torque Control 9
Group HO8 Gain Parameters
. . Running
HO8 |00 |Speed-loop Gain |1.0Hz-2000.0Hz [0.1Hz 400.0Hz |Immediately Setting PS
Speed-loop Running
HO8 |01 [Integration Time |0.15ms-512.00ms [0.01ms [20.00ms |Immediately Settin PS
Parameters 9
Hog |02 |Position-loop 1.0Hz-2000.0Hz |0.1Hz  |20.0Hz |Immediately|RYMN9 | p
Gain Setting
Hog |03 [2ndspeedloop 14 o1 0000.0Hz  |0.1Hz  |400.0Hz |Immediately |RUMING | pg
Gain Setting
2nd Speed Runnin
HO08 |04 [Integration Time |0.15ms-512.00ms [0.01ms [20.00ms |Immediately Settin 9 PS
Parameters 9
2nd Position-loop I Running
HO08 |05 Gain 1.0Hz-2000.0Hz  [0.1Hz 20.0Hz Immediately Setting P
Gain Switching ' Running
HO08 |06 Time 1 0-65535 1ms 0 Immediately Setting P
Hog |o7 |Gain Switching 1 se5as 1ms 0 Immediately | RUMMNg | p
Time 2 Setting
Gain Switching . Running
HO08 (08 Waiting Time 1 0-65535 1ms 0 Immediately Setting PS
Gain Switching ' Running
HO8 |09 Waiting Time 2 0-65535 1ms 0 Immediately Setting PS
Average Value of ' Running
HO08 |15 Load Inertia Ratio 0.90-120.00 0.01 1.00 Immediately Setting -
Current Value Runnin
HO8 |16 |of 0.90-120.00 0.01 1.00 Immediately Semngg -
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode

0: Disable Gain
Switch to fix the
1st gain;

1: Manual gain
switch via external
input signal
(G-SEL) switching
gain;

2: Use position
pulse difference
for automatic

gain switch ,

the gain can
switch condition
amplitude (H0811);
3: The position
instruction filtering
Gain Switching output is 0 subject
Selection Switch | to position pulse;
4: Automatically
gain switch
subject to the
speed instruction,
meanwhile

gain can switch
the amplitude
(H0812);

5: Automatically
gain switch
subject to the
torque instruction,
meanwhile the
gain switch
condition is
amplitude
(H0813).

Gain Switch ) Sto|
HO8 |11 | 5ot Daviation | 0-65535 P 30 Immediately Sem’;g
Gain SWITCH
Speed Reference
HO8 |12 |Condition 0-65535 rpm 100 Immediately
Amplitude
(Threshold)

Stop

Setting Ps

HO08 |10 0 Immediately

Stop

Setting Ps

Gain Switch

Torque Reference
HO8 |13 | Condition 0-300.0 0.1% 20.0 Immediately
Amplitude
(Threshold)

Stop

Setting Ps

Load Rotating

Hog |15 |Imertia Ratio 1.00-200.00 0.01 1.00 Immediately | StP

Setting PST
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
Speed
Hog |1g |Feedforward 0.00ms-64.00ms |0.01ms |0.00ms |Immediately |RU"MN9 | p
Filtering Time Setting
Parameter
Speed . . Running
HO08 [19 |Feedforward Gain |0.0%-100.0% 0.1% 0.0% Immediately Setting P
Torque
Feedforward ' Running
HO8 |20 Filtering Time 0.00ms-64.00ms [0.01ms [0.00ms Immediately Setting P
Parameter
Torque o/ o o o h Running
HO8 |21 Feedforward Gain 0.0%-100.0% 0.1% 0.0% Immediately Setting P
0: Disable speed
Speed Feedback |feedback filter; . Stop
HO8 |22 Filtering 1: Enable speed ! 0 Immediately Setting PS
feedback filter
0: PI Contorl;
Speed-loop 1: P-PI switch ' Stop
HO8 125 Control Method | control; 1 0 Immediately Setting PS
2: Pl Contorl
0: Base on
internal torque
insutruction;
1: Base on speed
. instruction;
P-PI Switch . ’ ' Stop
HO08 |26 Control Condition 2: Base on . 1 0 Immediately Setting PS
acceleration;
3: Base on position
deviation pulse;
4: Base on external
switch (DI)
P-PI Switch Sto
HO8 |27 |Condition Torque |0.0%-800.0% 0.1% 30.0% Immediately Settiﬁl PS
Reference 9
P-PI
HO8 |28 |Switch Condition |0rpm-9000rpm 1rpm Orpm Immediately Ssetgf; PS
Speed Reference 9
P-PI Switch
Ho8 |29 |Condition Orpm/s-30000rpm/ | 4 s [2000mV o ediately | StOP Ps
. S ms Setting
Acceleration
P-PI 1 0
HO08 [30 |[Switch Condition (L)J_r:i?sooo reference reference |reference |Immediately SSet?tE;
Position Deviation Unit Unit 9
Group H09 Auto-tuning Parameters
Max. Speed Sto
HO09 |00 |at Inertia 300-2000rpm 1rpm 600rpm Immediately Setﬁn PST
Identification 9
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
Max. Speed Runnin
HO09 |01 |at Inertia 20ms-400ms 1ms 120ms Immediately Su g | pgt
. . etting
Identification
Waiting Time Runni
HO09 |04 |of Inertia 0Oms-10000ms 1ms 50ms Immediately S“”T“"g PST
. . etting
Identification
Current Rigid ) Stop
H09 |05 Level 0-25 1 0 Immediately Setting PST
Circles the motor
rotates for one One 1.200 ) .
HO9 |07 Inertia ratio Circle Circles Display Display
update
Group HOa Error and Protection Parameter
0: Enable error and
HOa |00 |Phase Protection | _° L 1 0 Immediately P -
: and warning; Setting
Selection .
2: Disable error
and warning
Motor Overload o o o o ) Stop
HOa |04 Protection Gain 50%-150% 1% 100% Immediately Setting
Overload Warning | ., o o ) Stop
HOa |05 Value 1%-100% 1% 80% Immediately Setting -
Motor Overload 91000 o o ) Stop }
HOa |06 Current Derating 10%-100% 1% 100% Immediately Setting
0: Non-detect
T main circuit under-
Main circuit is due voltage warning: Sto
HOa |08 |to the voltage of X 9 X 9: 1 0 Immediately P -
. 1: Detect main Setting
feature selection L
circuit under-
voltage warning
Position Deviation 30767
Excessive 1-32767 reference ) Stop
HOa |10 ) . reference |reference |Immediately ; -
Warning units . . Setting
unit units
Value
Position Deviation 32767
Excessive Error | 1-32767 reference ) Stop
HOa |11 : reference |reference |Immediately : -
Value units . ) Setting
unit units
0: Speed limit
Speed limit protection disabled
protection (ER.234 OFF) ) Stop :
Hoa 112 function (switch [ 1: Speed limit L ! Immediately Setting
ER.234) protection enabled
(ER.234 ON)
Group HOb Display Parameter
Actual Motor :
HOb |00 Speed - 1rpm - - Display PST
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

HOb [01 [Speed Reference 1rpm - - Display PS

Internal Torque
Reference o ’
HOb |02 (relative to rated |” 0.1% - - Display PST

torque)

Input Signal ) ) ) ) ]
HOb 103 Monitoring DI Display PST

Output Signal ]
HOb 105 Monitoring DO B " - - Display | PST

Absolute position
counter (32-bit 1
HOb |07 |decimal display) |- reference
can be the power- unit

off memory

Display P

Mechanical Angle
Hob |og |(Starting from the | 1p . . Display P
origin of pulse

number)

Rotation Angle
HOb |10 |(Electrical - 0.1° - - Display PST
angle)

Enter Position
HOb |11 |[Corresponding
Speed

1rpm - - Display P

Deviation
Counter (position
deviations)
(Enabled only
when in the
position control)

1
reference
unit

HOb (12

Display P

Enter Reference
Pulse Counter 1
HOb |13 |(32-bit decimal reference
display) unit

Display P

Feedback Pulse
counter (Encoder
pulse of 4 times
frequency data: .
HOb |17 display 32-bit - 1p - - Display P
decimal) can be
the power-off
memory

Total Power-
HOb |19 |on Time (32-bit 0.0-429496729.6s |0.1s - - Display -
decimal display)

Al1 Sampling

HOb 121 Voltage

1mV - Display -
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode

Al2 Sampling R . )

HOb |22 Voltage - mV Display
Al3 Sampling .

HOb |23 Voltage - TmV - Display
Phase-current .

HOb |24 RMS - 0.01A - Display

HOb |26 |Bus Voltage - 0.1V - Display
Module B .

HOb |27 Temperature - C - Display -
Turns of Multi-

HOb |31 |Loop Absolute - r - Display
Encoder

0: Current Error;
1: Previous error;

Hob |33 E_rror Record 2: Pre.vlou52 1 0 Immediately Run_ning }
Display errors; Setting
9: Previous 9
errors
First error
HOb |34 |Error Code - - code - -
Hob |35 |EMTOr Time- - 0.1s - Display | -
stamping
Rotating speed
HOb |37 |upon Selected - 1rpm - - Display -
Error

Present Current
HOb |38 |U upon Selected |- 0.01A - - Display -
Error

Present Current
HOb |39 |V upon Selected 0.01A - Display -
Error

Bus Voltage upon |

HOb 140 Selected Error

0.1V - - Display -

Input Terminal .
HOb 141 | Status upon Error | - - - Display -

Input Terminal
HOb |42 |Status upon - - - - Display -
Selected Error

Group HOc Communication Parameters

1-247;
Servo Shaft 0 indicates . Stop
Hoc |00 Address the broadcast 1 ! Immediately Setting °
address.
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value exceeds the
upper/lower limit.
0x0030: 0x10
writes 16-digit
function code
0x0060: Read data
length is 0.
0x0080: Function
code is written only
in the status to
modify the servo,
while the servo is
currently running.

Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: 2400;
1: 4800;
Serial Baud rate  |2: 9600; Bps Error ' Stop )
HOc 102 | setting 3: 19200; 5% |° Immediately | etting
4: 38400;
5: 57600
0: No check;
1: Even parity )
HOc (03 :\:/I(;)r(rj]:):ts Data Check; 1 0 Immediately glej{t‘?nmg -
2: Odd Parity 9
Check
Virtual 0: Disabled ' Stop
HOc |09 Communication 1: Enabled 1 0 Immediately Setting PST
Virtual .
HOc |11 |Communication 0: Disabled 1 0 Immediately Stop PST
1: Enabled Setting
VDO
Bit0-VDO1: default
VDO function value Sto
HOc |12 |is selectedto O |- 1 0 Immediately Setti‘; PST
(default value)  |Bit15-VDO16: 9
default value
Communication | eepRoM No
write function update Running
HOc |13 |[code value” is 1- EEPROM 1 1 Immediately Setting PST
updated to Undate
EEPROM P
0x0002:
x03/0x06/0x10 is
not the command
code.
0x0004: CRC
check code is not
the same as data
frame check code.
0x0008: Access
function code does
not exist.
0x0010: Write
HOC [14 |ER.992 error type | fnction code Display  [Display | -
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
Group HOd Auxiliary Function Parameter
0: No Operation; ) Stop
HOd |00 |Software Reset 1+ Software Reset 0 Immediately Setting -
0: No Operation; ) Stop
HOd |01 |Error Reset 1+ Error Reset 0 Immediately Setting -
Moment of Inertia (1) Esaobr;er:?g;tnt St
HOd |02 |of Identification P 1 0 Immediately op -
) of inertia of Setting
Function X I
identification
0: No operation
HoD |03 |ENCoderAngle | giaangle |1 0 Immediately | 3P -
Identification P Setting
Identification
Analog Channel |0: No Operation; St
HOd |10 [Automatic 1-3 Al1-3 1 0 Immediately Segi’:'n -
Adjustment Adjustment 9
. 0-Rated Rotation ) Stop
HOd |11 |JOG Function Speed 1rpm 100 Immediately Setting -
Group H11 MS Position Function
0: Single
run (Perform
H1101 segment
selection);
1: Cycle run
(Perform
MS Position H1101 segment ) Stop
H11 100 Running Mode selection); ! 0 Immediately Setting P
2: DI switch run
(select via DI);
3: Sequence
run (perform
H1101 segment
selection)
Displacement St
H11 |01 |Reference End 1-16 1 1 Immediately S op P
. etting
Segment Selection
The other three
modes are
enabled expect
Margin Processing | DI switch mode . Stop
H11 102 Method 0: Continue to 0 Immediately Setting P
run;
1: Run again from
segment 1
H11 |03 |Waiting Time Unit |9 1 0 Immediately | St°P P
9 1-s Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Relative
H11 |04 |Reference Type . 1 0 Immediately P -
. 1: Absolute Setting
Selection :
displacement
reference
-1073741824- 1 10000 )
H11 |12 1S.t Segment 1073741824 reference |reference |Immediately Run_mng P
Displacement . N ) Setting
reference units unit units
Maximum
Running Speed . ' Running
H11 |14 at 1st Segment Orpm-9000rpm rpom 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time I Running
H11 |15 at 1st Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time
H11 |16 |2fter 1stSegment | 4654, 1ms (1s) |10 Immediately | RUming | p
Displacement Setting
Completion
-1073741824- 1 10000 )
H11 {17 an Segment 1073741824 reference |reference |Immediately Runpmg P
Displacement . ) ) Setting
reference units unit units
Maximum
Running Speed ' Running
H11 |19 at 2nd Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time I Running
H11 |20 at 2nd Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
2nd Segment ' Running
H11 |21 Displacement 0-10000 1ms(1s) |10 Immediately Setting P
Completion
-1073741824- 1 10000 ’
H11 |22 3".d Segment 1073741824 reference |reference |Immediately Runpmg P
Displacement . . ) Setting
reference units unit units
Maximum
Running Speed ' Running
H11 (24 at 3rd Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time . Running
H11 |25 at 3rd Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode

Waiting Time

H11 |26 |after rd Segment |4 4044 1ms (1s) |10 Immediately | RUnNG | p
Displacement Setting
Completion

-1073741824- 1 10000 )

H11 |27 4t.h Segment 1073741824 reference |reference |Immediately R””T“"g P

Displacement . N N Setting
reference units unit units

Maximum

Running Speed . ) Running

H11 |29 at 4th Segment Orpm-9000rpm rpom 200 Immediately Setting P
Displacement
Acceleration /

H11 |30 Deceleration Time 0-1000 1ms 100ms Immediatel Running P
at 4th Segment v Setting
Displacement
Waiting Time

H11 |31 |2fter 4th Segment 1 4654, 1ms (1s) [10 Immediately | RUINg | p
Displacement Setting
Completion
5th -1073741824- 1 10000 Runni

H11 |32 |Segment 1073741824 reference |reference |Immediately Sunpmg P

X . . . etting
Displacement reference units unit units
Maximum
Running Speed ) Running

H11 |34 at 5th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /

H11 |35 Deceleration Time 0-1000 1ms 100ms Immediatel Running P
at 5th Segment v Setting
Displacement
Waiting Time
after 5th Segment ) Running

H11 |36 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
Completion

-1073741824- 1 10000 )

H11 |37 6t.h Segment 1073741824 reference [reference |Immediately Runpmg P

Displacement . . ) Setting
reference units unit units

Maximum

Running Speed . Running

H11 |39 at 6th Segment Orpm-9000rpm rom 200 Immediately Setting P
Displacement
Acceleration /

H11 |40 Deceleration Time 0-1000 1ms 100ms Immediately Running P
at 6th Segment Setting
Displacement
Waiting Time
after 6th Segment ) Running

H11 |41 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
Completion

- 264 -




1S500 Servodrive User Manual

Chapter 12 Appendix

Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
-1073741824- 1 10000 )
H11 (42 7t.h Segment 1073741824 reference |reference |Immediately Runpmg P
Displacement . ) ) Setting
reference units unit units
Maximum
Running Speed ' Running
H11 |44 at 7th Segment Orpm-9000rpm rpom 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time ' Running
H11 |45 at 7th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time
after 7th Segment ) Running
H11 |46 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
Completion
-1073741824- 1 10000 )
H11 |47 St.h Segment 1073741824 reference |reference |Immediately Run_nmg P
Displacement . . ) Setting
reference units unit units
Maximum
Running Speed . Running
H11 |49 at 8th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time . Running
H11 |50 at 8th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time
after 8th Segment I Running
H11 |51 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion
-1073741824- 1 10000 .
H11 |52 gt.h Segment 1073741824 reference |reference |Immediately Run'nmg P
Displacement . ) . Setting
reference units unit units
Maximum
Running Speed ' Running
H11 |54 at 9th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time . Running
H11 |55 at 9th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time
H11 |56 |2fter Oth Segment | 46444 1ms (1s) [10 Immediately | RUMING | p
Displacement Setting
completion
-1073741824- 1 10000 )
H11 |57 |10t Segment 1073741824 reference | reference | Immediately |RUMN9 | p
Displacement . ) ) Setting
reference units units units
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode

Maximum
Running Speed ) Running

H11 |59 at 10th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /

H11 |eo |Deceleration Time |, 464, 1ms 100ms  |Immediately |[RUMN9 [ p
at 10th Segment Y Setting
Displacement
Waiting Time after
10th Segment ) Running

H11 |61 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion

-1073741824- 1 10000 .

H11 |62 11.th Segment 1073741824 reference |reference |Immediately Runplng P

Displacement . ) ) Setting
reference units units units

Maximum

Running Speed ) Running

H11 |64 at 11th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /

Deceleration Time . Running

H11 |65 at 11th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
11th Segment ) Running

H11 |66 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion

-1073741824- 1 10000 )

H11 |67 |12t Segment 1073741824 reference |reference |Immediately | RUMN9 | p

Displacement . ) ) Setting
reference units unit units

Maximum

Running Speed ) Running

H11 |69 at 12th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /

Deceleration Time ’ Running

H11 |70 at 12th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
12th Segment . Running

H11 |71 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion

-1073741824- 1 10000 )

H11 |72 | 13th Segment 1073741824 reference |reference |Immediately | RUMN9 | p

Displacement . N . Setting
reference units unit units

Maximum

Running Speed ) Running

H11 |74 at 13th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
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Displacement

Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
Acceleration /
Deceleration Time . Running
H11 |75 at 13th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
H11 |76 |13t Segment 0-10000 1ms (1s) |10 Immediately | RU"MN9 | p
Displacement Setting
completion
-1073741824- 1 10000 )
H11 |77 | 14th Segment 1073741824 reference | reference | Immediately |RUMN9 | p
Displacement . ) ) Setting
reference units unit units
Maximum
Running Speed ) Running
H11 |79 at 14th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time . Running
H11 |80 at 14th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
14th Segment . Running
H11 |81 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion
-1073741824- 1 10000 )
H11 |82 15th Segment 1073741824 reference |reference |Immediately Run_mng P
Displacement . N . Setting
reference units unit units
Maximum
Running Speed . I Running
H11 |84 at 15th Segment Orpm-9000rpm rpom 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time . Running
H11 |85 at 15th Segment 0-1000 1ms 100ms Immediately Setting P
Displacement
Waiting Time after
H11 |6 | !Oth Segment 0-10000 1ms (1s) |10 Immediately | RUing | p
Displacement Setting
completion
-1073741824- 1 10000 )
H11 |87 1§th Segment 1073741824 reference |reference |Immediately Run_mng P
Displacement . ) ) Setting
reference units unit units
Maximum
Running Speed ' Running
H11 |89 at 16th Segment Orpm-9000rpm rpm 200 Immediately Setting P
Displacement
Acceleration /
Deceleration Time I Running
H11 {90 at 16th Segment 0-1000 1ms 100ms Immediately Setting P
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
Waiting Time after
16th Segment ) Running
H11 |91 Displacement 0-10000 1ms (1s) |10 Immediately Setting P
completion
Group H12 MS Speed Running Reference
0: Single
run (Perform
H1201 segment
selection);
MS Speed X ’
H12 |00 |Reference Running 1: Cycle run 1 1 Immediately Stop S
Mode (Perform Setting
H1201 segment
selection);
2: Switch via
external DI
Speed Reference Sto
H12 |01 |End-segment 1-16 1 16 Immediately | o P s
X etting
Selection
Running Time Unit |0-sec; ’ Stop
H12 102 Selection 1-min 1 0 Immediately Setting S
H12 [og |Acceleration Time |og 10000ms  |1ms  [1oms | immediately | 1P s
1 Setting
H12 |04 |Deceleration 1 0ms-10000ms 1ms 10ms Immediately Ssetgi’;g S
H12 |05 |Acceleration Time |og 10000ms  |1ms  [5oms | immediately | 1P s
2 Setting
H12 |06 |Deceleration 2 0ms-10000ms 1ms 50ms Immediately Ssetgi’;g S
H12 [o7 |Acceleration Time |og 10000ms  |1ms  [100ms | immediately | 1P s
3 Setting
H12 |08 |Deceleration 3 0ms-10000ms 1ms 100ms Immediately Sségi’:,'g S
H12 [og |Acceleration Time |os 10000ms — |1ms  [150ms | immediately | 1P s
4 Setting
H12 |10 |Deceleration 4 0ms-10000ms 1ms 150ms Immediately Ssc-:gi’:'ng S
1st Segment ) Stop
H12 |20 Reference -9000-+9000rpm | 1rpm Orpm Immediately Setting S
1st Segment
. 0.1s . . Stop
H12 |21 |Reference Running |0-6553.5 . 5.0s (min) |Immediately : S
Time (min) Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode

0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time
1st 1;

Segment 2: Acceleration / Immediately Stop
Acceleration / Deceleration Time Setting
Deceleration Time |2;

3: Acceleration /
Deceleration Time
3;

4: Acceleration /
Deceleration Time
4

2nd Segment -9000rpm to
Reference +9000rpm

H12 |22

-
o

Stop

H12 123 Setting

1rpm 100rpm Immediately

2nd Segment 0.1s . ' Stop
Running Time 0-6553.5 (min) 5.0s (min) | Immediately Setting
0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time

H12 (24

2nd Segment
H12 |25 |Acceleration /
Deceleration Time

2: Acceleration / Immediately | StoP
Deceleration Time Y Setting
2

3: Acceleration /
Deceleration Time
3

4: Acceleration /
Deceleration Time
4

3rd Segment -9000rpm to
Reference +9000rpm

N
o

Stop

H12 126 Setting

1rpm 300rpm Immediately

3rd Segment 01s Stop

H12 |27 _Il?itrarf]zrence Running [0-6553.5 (min) 5.0s (min) | Immediately Setting
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
3rd Segment .
H12 |28 |Acceleration / 2 Acceler‘atlon_/ 0 Immediately Stop S
) ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
4th Segment -9000rpm to ) Stop
H12 |29 Reference +9000rpm 1rpm 500rpm Immediately Setting S
4th Segment 01s Sto
H12 |30 |Reference Running|0-6553.5 - 5.0s (min) | Immediately P S
) (min) Setting
Time
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
1:
4th Segment ! )
H12 |31 |Acceleration / 2 Acceler_atlon_/ 1 0 Immediately Stop S
. ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
5th Segment -9000rpm to ) Stop
H12 |32 Reference +9000rpm 1rpm 700rpm Immediately Setting S
5th Segment 01s St
H12 |33 |Reference Running |0-6553.5 - 5.0s (min) |Immediately op S
Time (min) Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
5th Segment .
H12 |34 |Acceleration / 2.Acceler_at|onl/ 1 0 Immediately Stqp S
) ) Deceleration Time Setting
Deceleration Time |,.
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
6th Segment -9000rpm to ' Stop
H12 |35 Reference +9000rpm 1rpm 900rpm Immediately Setting S
6th Segment 0.1s Sto
H12 |36 |Reference Running |0-6553.5 - 5.0s (min) | Immediately P S
) (min) Setting
Time
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
1:
6th Segment ! )
H12 |37 |Acceleration/ 2.Acceler_at|onl/ 1 0 Immediately Sto_p S
) ) Deceleration Time Setting
Deceleration Time |,
3: Acceleration /
Deceleration Time
3
4: Acceleration /
Deceleration Time
4
7th Segment -9000rpm to . Stop
H12 |38 Reference +9000rpm 1rpm 600rpm Immediately Setting S
7th Segment 0.1s st
H12 |39 |Reference Running |0-6553.5 . 5.0 s (min) | Immediately s op S
Time (min) etting
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
7th Segment f .
H12 |40 |Acceleration / 2 Acceler‘atlon_/ 0 Immediately Stop S
) ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
8th Segment -9000rpm to ) Stop
H12 |41 Reference +9000rpm 1rpm 300rpm Immediately Setting S
8th Segment 01s Sto
H12 |42 |Reference Running|0-6553.5 - 5.0s (min) | Immediately P S
) (min) Setting
Time
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
1:
8th Segment ! .
H12 |43 |Acceleration / 2 Acceler_atlon_/ 1 0 Immediately Stop S
. ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
9th Segment -9000rpm to ) Stop
H12 |44 Reference +9000rpm 1rpm 100rpm Immediately Setting S
9th Segment 01s St
H12 |45 |Reference Running|0-6553.5 - 5.0s (min) | Immediately op S
Time (min) Setting
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Function . . .. | Factory When Data |Related
Code BT SRl Rl il Clalis Setting Enabled Type | Mode
0: Zero
acceleration /
deceleration
Time;
1: Acceleration /
deceleration Time
9th Segment .
H12 |46 |Acceleration / 2.Accele_rat|or7/ 1 0 Immediately Stqp S
- ) deceleration Time Setting
Deceleration Time |,.
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
10th Segment -9000rpm to ' Stop
H12 (47 Reference +9000rpm 1rpm -100rpm | Immediately Setting S
10th Segment 0.1s Sto
H12 |48 |Reference Running |0-6553.5 - 5.0s (min) | Immediately P S
) (min) Setting
Time
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
deceleration Time
1:
10th Segment ! .
H12 [49 |Acceleration/ 2.Accele_rat|or?/ 1 0 Immediately Sto_p S
) ) deceleration Time Setting
Deceleration Time |,
3: Acceleration /
deceleration Time
3
4: Acceleration /
deceleration Time
4
11th Segment -9000rpm to } . Stop
H12 {50 Reference +9000rpm 1rpm 300rpm | Immediately Setting S
11th Segment
Reference Running 0.1s . . Stop
H12 |51 Time 0-6553.5 (min) 5.0s (min) |Immediately Setting S
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Function . . .. | Factory When Data |Related
Code NEE Sl R 4Tl Setting Enabled Type | Mode
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
1:
11th Segment ! .
H12 |52 |Acceleration / 2 Acceler‘atlon_/ 0 Immediately Stop S
) ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
12th Segment -9000 rpm to ) Stop
H12 |53 Reference +9000rpm 1rpm -500rpm | Immediately Setting S
12th Segment 01s Sto
H12 |54 |Instruction Running [0-6553.5 - 5.0s (min) |Immediately P S
) (min) Setting
Time
0: Zero
Acceleration /
Deceleration
Time;
1: Acceleration /
Deceleration Time
1:
12th Segment ! )
H12 |55 |Acceleration / 2 Acceler_atlon_/ 1 0 Immediately Stop S
. ) Deceleration Time Setting
Deceleration Time | .
3: Acceleration /
Deceleration Time
3;
4: Acceleration /
Deceleration Time
4
13th Segment R ) Stop
H12 |56 Reference -9000-+9000rpm | 1rpm 700rpm | Immediately Setting S
13th Segment 0.1s st
H12 |57 |Reference Running|0-6553.5 - 5.0s (min) | Immediately op S
Time (min) Setting
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Function
Code

Name

Setting Range

Min. Unit

Factory
Setting

When
Enabled

Data
Type

Related
Mode

H12

13th Acceleration /
Deceleration Time

0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time
1

2: Acceleration /
Deceleration Time
2;

3: Acceleration /
Deceleration Time
3;

4: Acceleration /
Deceleration Time
4

-

Immediately

Stop
Setting

H12

14th Segment
Reference

-9000rpm to
+9000rpm

1rpm

-900rpm

Immediately

Stop
Setting

H12

14th Segment
Reference Running
Time

0-6553.5

0.1s
(min)

5.0s (min)

Immediately

Stop
Setting

H12

14th Segment
Acceleration /
Deceleration Time

0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time

1
2: Acceleration /
Deceleration Time

3: Acceleration /
Deceleration Time
3

4: Acceleration /
Deceleration Time
4

N

Immediately

Stop
Setting

H12

15th Segment
Reference

-9000rpm to
+9000rpm

1rpm

-600rpm

Immediately

Stop
Setting

H12

15th Segment
Reference Running
Time

0-6553.5

0.1s
(min)

5.0s (min)

Immediately

Stop
Setting
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H12

15th Segment
Acceleration /
Deceleration Time

0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time

1;
2: Acceleration /
Deceleration Time

3: Acceleration /
Deceleration Time
3;

4: Acceleration /
Deceleration Time
4

Immediately

Stop
Setting

H12

16th Segment
Reference

-9000rpm to
+9000rpm

1rpm

-300rpm

Immediately

Stop
Setting

H12

16th Segment
Reference Running
Time

0-6553.5

0.1s
(min)

5.0s (min)

Immediately

Stop
Setting

H12

16th Segment
Acceleration /
Deceleration Time

0: Zero
Acceleration /
Deceleration
Time;

1: Acceleration /
Deceleration Time

1
2: Acceleration /
Deceleration Time

3: Acceleration /
Deceleration Time
3;

4: Acceleration /
Deceleration Time
4

N

Immediately

Stop
Setting

H17 VDIV

DO Functiol

ns

H17

VDI1
Terminal Function
Selection

Input Function
Code: 0, 1-32;
0: No Definition;
1-32: FunIN.1-32
(Refer to DIDO
basic function
table)

After
Restart

Running
Setting

H17

VDI1
Terminal Logic
Selection

Input polarity: 0-1
0: Valid VDI1 by
writing value 1;

1: Valid VD1

by writing value
change from 0 to 1

After
Restart

Running
Setting
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Input Function
Code: 0, 1-32;
VDI2 Terminal 0: No Definition; After Running
H17 {02 |[Function 1-32: FunIN.1-32 |1 0 . -
Selection (Refer to DIDO Restart | Setting
basic function
table)

Input polarity: 0-1
0: Valid VDI2 by
VDI2 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI2 Restart Setting
by writing value
change from 0 to 1

H17 |03

Input Function
Code: 0, 1-32;
VDI3 Terminal 0: No Definition; After Running
H17 |04 |Function 1-32: FunIN.1-32 |1 0 Restart Setting -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI3 by
VDI3 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI3 Restart Setting
by writing value
change from 0 to 1

H17 |05

Input Function
Code: 0, 1-32;
VDI4 Terminal 0: No Definition;
H17 |06 |Function 1-32: FunIN.1-32
Selection (Refer to DIDO
basic function
table)

Input polarity: 0-1
0: Valid VDI4 by
VDI4 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI4 Restart Setting
by writing value
change from 0 to 1

1 After Running
Restart Setting

H17 (07

Input Function
Code: 0, 1-32;
VDI5 Terminal 0: No Definition; After Runnin
H17 {08 |[Function 1-32: FunIN.1-32 |1 0 Restart Settingg -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI5 by
VDI5 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI5 Restart Setting
by writing value
change from O to 1

H17 (09
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Input Function
Code: 0, 1-32;
VDI6 Terminal 0: No Definition; After Running
H17 |10 |Function 1-32: FunIN.1-32 |1 0 I _
Selection (Refer to DIDO Restart Setting
basic function
table)

Input polarity: 0-1
0: Valid VDI6 by
VDI6 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI6 Restart Setting
by writing value
change from 0 to 1

H17 |11

Input Function
Code: 0, 1-32;
VDI7 Terminal 0: No Definition; After Running
H17 |12 |Function 1-32: FunIN.1-32 |1 0 Restart Setting -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI7 by
VDI7 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI7 Restart Setting
by writing value
change from 0 to 1

H17 |13

Input Function
Code: 0, 1-32;
VDI8 Terminal 0: No Definition;
H17 |14 |Function 1-32: FuniIN.1-32
Selection (Refer to DIDO
basic function
table)

1 After Running
Restart Setting

Input polarity: 0-1
0: Valid VDI8 by
VDI8 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI8 Restart Setting
by writing value
change from 0 to 1

H17 |15

Input Function
Code: 0, 1-32;
VDI9 Terminal 0: No Definition; After Runnin
H17 |16 |Function 1-32: FunIN.1-32 |1 0 Restart Settingg -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI9 by
VDI9 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI9 Restart Setting
by writing value
change from 0 to 1

H17 |17

N
o
'
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Input Function
Code: 0, 1-32;
VDI10 Terminal 0: No Definition; After Running
H17 |18 |Function 1-32: FunIN.1-32 |1 0 I B
Selection (Refer to DIDO Restart Setting
basic function
table)

Input polarity: 0-1
0: Valid VDI10 by
VDI10 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI10 Restart Setting
by writing value
change from 0 to 1

H17 (19

Input Function
Code: 0, 1-32;
VDI11 Terminal 0: No Definition; After Running
H17 |20 |Function 1-32: FunIN.1-32 |1 0 Restart Setting -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI11 by
VDI11 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI11 Restart Setting
by writing value
change from 0 to 1

H17 |21

Input Function
Code: 0, 1-32;
VDI12 Terminal 0: No Definition;
H17 |22 |Function 1-32: FunIN.1-32
Selection (Refer to DIDO
basic function
table)

Input polarity: 0-1
0: Valid VDI12 by
VDI12 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI12 Restart Setting
by writing value
change from 0 to 1

1 After Running
Restart Setting

H17 |23

Input Function
Code: 0, 1-32;
VDI13 Terminal 0: No Definition; After Runnin
H17 |24 |Function 1-32: FunIN.1-32 |1 0 Restart Settingg -
Selection (Refer to DIDO

basic function
table)

Input polarity: 0-1
0: Valid VDI13 by
VDI13 Terminal writing value 1; After Running
Logic Selection 1: Valid VDI13 Restart Setting
by writing value
change from O to 1

H17 |25
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H17

26

VDI14 Terminal
Function
Selection

Input Function
Code: 0, 1-32;
0: No Definition;
1-32: FuniIN.1-32
(Refer to DIDO
basic function
table)

After
Restart

Running
Setting

H17

27

VDI14 Terminal
Logic Selection

Input polarity: 0-1
0: Valid VDI14 by
writing value 1;

1: Valid VDI14

by writing value
change from 0 to 1

-

After
Restart

H17

28

VDI15 Terminal
Function
Selection

Input Function
Code: 0, 1-32;
0: No Definition;
1-32: FuniIN.1-32
(Refer to DIDO
basic function
table)

N

After
Restart

Running
Setting

H17

29

VDI15 Terminal
Logic Selection

Input polarity: 0-1
0: Valid VDI15 by
writing value 1;

1: Valid VDI15

by writing value
change from 0 to 1

N

After
Restart

Running
Setting

H17

30

VDI16 Terminal
Function
Selection

Input Function
Code: 0, 1-32;
0: No Definition;
1-32: FuniIN.1-32
(Refer to DIDO
basic function
table)

[N

After
Restart

Running
Setting

H17

31

VDI16 Terminal
Logic Selection

Input polarity: 0-1
0: Valid VDI16 by
writing value 1;

1: Valid VDI16

by writing value
change from 0 to 1

-

After
Restart

Running
Setting

H17

32

VDO Virtual Level |-

Bit0: VDO1 Virtual
Level;

Bit15: VDO16
Virtual Level

H17

33

VDO1 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting
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Output polarity
reversal setting:
VDO1 Terminal 0-1 st
H17 |34 |Logic Level 0: Output 1 upon |1 0 Immediately | & op -
- etting
Selection enabled;
1: Output 0 upon
enabled

Output Code: 1-16
0: No Definition;
VDO2 Terminal 1-16: Sto
H17 {35 |[Function FunOUT.1-16 1 0 Immediately SettiF:mg -
Selection (Refer to DIDO

function selection
code definition)

Output polarity
reversal setting:
VDO2 Terminal 0-1 Sto
H17 |36 |Logic Level 0: Output 1 upon |1 0 Immediately s P -
- etting
Selection enabled;
1: Output 0 upon
enabled

Output Code: 1-16
0: No Definition;
VDO3 Terminal 1-16: Sto
H17 |37 |Function FunOUT.1-16 1 0 Immediately Setti‘ilg -
Selection (Refer to DIDO

function selection
code definition)

Output polarity
reversal setting:
VDO3 Terminal 0-1

H17 |38 |Logic Level 0: Output 1 upon
Selection enabled;

1: Output 0 upon
enabled

Output Code: 1-16
0: No Definition;
VDO4 Terminal 1-16:

H17 {39 |[Function FunOUT.1-16
Selection (Refer to DIDO
function selection
code definition)

Immediately Ssefgi‘;g -

-
o

Immediately Ssefgi‘:\g -

N
o

Output polarity
reversal setting:
VDO4 Terminal 0-1

H17 {40 |Logic Level 0: Output 1 upon
Selection enabled;

1: Output 0 upon
enabled

Immediately Ss(:gﬁ]g -

N
o
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Output Code: 1-16
0: No Definition;
VDO5 Terminal 1-16: Sto
H17 |41 |Function FunOUT.1-16 1 0 Immediately Setti’:'ng -
Selection (Refer to DIDO

function selection
code definition)

Output polarity
reversal setting:
VDOS Terminal 0-1

H17 |42 |Logic Level 0: Output 1 upon
Selection enabled;

1: Output 0 upon
enabled

Immediately Ssetgi‘;g -

N
o

Output Code: 1-16
0: No Definition;
VDOG6 Terminal 1-16: Stop
H17 |43 |Function FunOUT.1-16 1 0 Immediately Setting -
Selection (Refer to DIDO

function selection
code definition)

Output polarity
reversal setting:
VDO6 Terminal 0-1

H17 |44 |Logic Level 0: Output 1 upon
Selection enabled;

1: Output 0 upon
enabled

Immediately Sset?ti‘;g -

-
o

Output Code: 1-16
0: No Definition;
VDO7 Terminal 1-16: Sto
H17 |45 |Function FunOUT.1-16 1 0 Immediately Sem‘;g -
Selection (Refer to DIDO

function selection
code definition)

Output polarity
reversal setting:
VDO7 Terminal 0-1 st
H17 |46 |Logic Level 0: Output 1 upon |1 0 Immediately s op -
; etting
Selection enabled;
1: Output 0 upon
enabled

Output Code: 1-16
0: No Definition;
VDO8 Terminal 1-16: Sto
H17 |47 |Function FunOUT.1-16 1 0 Immediately Setti?]g -
Selection (Refer to DIDO

function selection
code definition)
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H17

48

VDO8 Terminal
Logic Level
Selection

Output polarity
reversal setting:
0-1

0: Output 1 upon
enabled;

1: Output 0 upon
enabled

Immediately

Stop
Setting

H17

49

VDO9 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting

H17

50

VDO9 Terminal
Logic Level
Selection

Output polarity
reversal setting:
0-1

0: Output 1 upon
enabled;

1: Output 0 upon
enabled

Immediately

H17

51

VDO10 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

Immediately

Stop
Setting

H17

52

VDO10 Terminal
Logic Level
Selection

Output polarity
reversal setting:
0-1

0: Output 1 upon
enabled,;

1: Output 0 upon
enabled

-

Immediately

Stop
Setting

H17

53

VDO11 Terminal
Function
Selection

Output Code: 1-16
0: No Definition;
1-16:
FunOUT.1-16
(Refer to DIDO
function selection
code definition)

N

Immediately

H17

54

VDO11 Terminal
Logic Level
Selection

Output polarity
reversal setting:
0-1

0: Output 1 upon
enabled;

1: Output 0 upon
enabled

N

Immediately

Stop
Setting
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Output Code: 1-16
0: No Definition;
VDO12 Terminal |1-16: Sto
H17 |55 |Function FunOUT.1-16 1 Immediately Setti’:'ng -
Selection (Refer to DIDO
function selection
code definition)
Output polarity
reversal setting:
VDO12 Terminal |0-1 Sto
H17 |56 |Logic Level 0: Output 1 upon |1 Immediately Setti‘?]g -
Selection enabled;
1: Output 0 upon
enabled
Output Code: 1-16
0: No Definition;
VDO13 Terminal |1-16: Stop
H17 |57 |Function FunOUT.1-16 1 Immediately Setting -
Selection (Refer to DIDO
function selection
code definition)
Output polarity
reversal setting:
VDO13 Terminal |0-1 Sto
H17 |58 |Logic Level 0: Output 1 upon |1 Immediately Setti‘;g -
Selection enabled;
1: Output 0 upon
enabled
Output Code: 1-16
0: No Definition;
VDO14 Terminal |1-16: Sto
H17 |59 |Function FunOUT.1-16 1 Immediately Sem‘;g -
Selection (Refer to DIDO
function selection
code definition)
Output polarity
reversal setting:
VDO14 Terminal |0-1 Sto
H17 |60 |Logic Level 0: Output 1 upon |1 Immediately s p -
; etting
Selection enabled;
1: Output 0 upon
enabled
Output Code: 1-16
0: No Definition;
VDO15 Terminal |1-16: Stop
H17 |61 |Function FunOUT.1-16 1 Immediately Setting -
Selection (Refer to DIDO
function selection
code definition)
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Output polarity
reversal setting:
VDO15 Terminal |0-1
H17 |62 |Logic Level 0: Output 1 upon |1 0 Immediately -
Selection enabled;
1: Output 0 upon
enabled
Output Code: 1-16
0: No Definition;
VDO16 Terminal |1-16:
H17 {63 |[Function FunOUT.1-16 1 0 Immediately -
Selection (Refer to DIDO
function selection
code definition)
Output polarity
reversal setting:
VDO16 Terminal |0-1 Stop
H17 |64 |Logic Level 0: Output 1 upon |1 0 Immediately Setti -
- etting
Selection enabled
1: Output 0 upon
enabled
H30 Communications read servo status variables, the panel is not available
Bit0-11: Reserved
Bit12-13: Servo
Running Status
Bit14-15:
o Reserved
Communication
30/100 |Read Servo Bit12-13=0: Servo : : PST
Not Ready;
Bit12-13=1: Servo
Ready;
Bit12-13=2: Servo
Running Status
FunOut Bit0-FunOUT1
H30 [01 [Communication |-+ 1 - - PST
Read Bit15-FunOUT16
FunOut Bit0-FunOUT17
H30 [02 [Communication |-+ 1 - - PST
Read Bit15-FunOUT32
Communication
Read Input
H30 103 | b ise Reference ! ) ) P
Sampling Value
H31 Communications give related variables, the panel is not available
Bit0-VDI1 Virtual
Level
H31 |00 |VDI Virtual Level |- - - - PST
Bit15-VDI16 Virtual
Level
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Bit0-DO1
Bit1-DO2
Bit2-DO3
Bit3-DO4
Bit4-Blank
Bit5-DO6
Communication glig'ggg Runni
H31 (04 |Given DO Output | pue™eic - - Immediately | Sopod | PST
Status
(Reserved)
1: DO output low
level (Optocoupler
conduction);
0: DO output high
level (Optocoupler
OFF)
Communication 1 )
H31 |07 |Given Position _22114471‘;%%(1477_ reference |0 Immediately g:glnn'gg P
Increment unit
Communication  [-9000000- ) Running
H31 |09 Given Speed 9000000 0.001rpm |0 Immediately Setting S
H31 |11 |Torque Reference |-100000-100000 [0.001% |0 Immediately g:t’:i"r:gg T
Max. Motor
Speed When
Communication
H31 |15 Given Position 0-9000 1rpm 1500 Immediately Running -
Increment (equal Setting
to actual speed
when electronic
gear ratio is 1:1.)

& CAUTION

. If VDIx logic is set to 0, DI terminal logic is set to low level enabled or high level
enabled. If VDIx logic is set to 1, DI terminal logic is set to edge enabled.

“@_»

indicates that this item is irrelevant.

12.3 DI/DO Basic Function Description

Signal Function

L Name Name

Description Status Remarks

DI Input Signal Function Description

Enabled: Servomotor power-
Servo on enabled;

Enabled Disabled: Servo motor power-
on prohibited

FunIN.1 |/S-ON Allocation |-
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Code ﬁg;@l Fk'{:::gn Description Status Remarks
According to the warning type,
the servo can continue to work
Error Reset | after the warning reset. This )
FuniN.2 | /ALM-RST Signal feature is edge enabled level. Allocation | -
The edge is enabled when the
terminal is set to level enabled.
Proportional Enabled: Speed control loop is
- P control; .
FuniN.3 | /P-CON ’\Sﬂvovﬂgﬂ Disabled: Speed control loop Allocation B
is PI control.
Xlli'(ﬁi::yd Enabled: Current running
) reference is B; .
FunIN.4 |/CMD-SEL SQP;E?% Disabled: Current running Allocation -
Switch reference is A.
MS Running | Enabled: Reference in the
Reference reverse direction; .
FuniN.5 |/DIR-SEL Direction Disabled: Default reference Allocation B
Selection direction
By default,
Internal ?n%(i)((:)ates
Reference 16-segment reference .
FunIN.6 | CMD1 Switch selection Allocation ﬁegﬂjer:]t
CMD1 . whie
is of zero
velocity.
Internal
Reference 16-segment reference :
FunIN.7 | CMD2 Switch selection Allocation -
CMD2
Internal
Reference 16-segment reference .
FunIN.8 |CMD3 Switch selection Allocation -
CMD3
Internal
Reference 16-segment reference .
FunIN.9 | CMD4 Switch selection Allocation -
CMD4
Switch among speed, position
. and toque according to the . .
Mode Switch ) Switch with
FunIN.10 | M1-SEL M-SEL Zt)alected control mode (3, 4, Allocation Two DI
Mode Switch | Switch among speed, position
M-SEL and toque according to the . Switch with
FunIN.11 | M2-SEL selected control mode (3, 4, Allocation Two DI
6).
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ZCLAM
function
Zero- b .
Position Enabled: Enabled zero-fixed 'tf]:z%igé
Fixed function; .
FunIN.12 | /ZCLAMP Function Disabled: Zero-position fixed Allacation gﬂgt;ﬁle’
Enabled function prohibited f
Signal references
source is
analog.
Only the
Enabled: Reference pulse position-
Pulse input prohibited; . loop with
FuniN.13 | /INHIBIT Disabled Disabled: Reference pulse Allocation pulse
input allowed control is
enabled.
When the mechanical motion
exceeds the range, enter the
Forward overtravel disabled function.
FunIN.14 | P-OT Drive Enabled: Forward drive Allocation -
Disabled prohibited;
Disabled: Forward drive
allowed
When the mechanical motion
exceeds the range, enter the
Reverse overtravel disabled function.
FunIN.15 | N-OT Drive Enabled: Reverse drive Allocation -
Disabled prohibited;
Disabled: Reverse drive
allowed
Forward Enabled: External torque limit
External enabled; .
FuniN.16 | /P-CL Torque Limit | Disabled: External torque limit Allocation B
ON disabled
Reverse .
extern a! . E::SII:‘;!_. External torque .
FunIN.17 | /N-CL tg;;?ue limit Disabled: External torque limit Allocation -
disabled
Enabled: Input according to External
the reference; . pop-up
FunIN.18 | /JJOGCMD+ | Forward Jog Disabled: Running reference Allocation button
stop input
Enabled: Reverse input
. External
according to the reference; .
FunIN.19 | /JOGCMD- | Reverse Jog Disabled: Running reference Allocation ggg;:]p
stop input
Position Enabled: Execute the External
FuniIN.20 | /POSSTEP | Step Input reference of reference step; Allocation | pop-up
DI Variable | Disabled: Reference is zero button
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Signal Function _—
Code N Nere Description Status Remarks
HX1 enabled, HX2 disabled:
Handwheel |X10
FunIN.21 | HX1 MF Signal 1 | HX1 enabled, HX2 disabled: | Allocation
X100
Others: X1
Handwheel .
FunIN.22 | HX2 MF Signal 2 Allocation
Disabled: Position control
Handwheel |according to H05-00 function
Enable code; )
FunIN.23 | HX_EN Signal Enabled: In the position mode, Allocation
receive the handwheel pulse
signal for position control.
GEAR Electronic E_nabled: Electronic Gear Ratio .
FuniN.24 | gp) "= gglaerction Disabled: Electronic Gear Allocation
Ratio 2
Torque
. Reference Disabled: Forward; .
FunIN.25 | TOQDirSel Direction Enabled: Reverse Allocation
Setting
Speed
: Reference Disabled: Forward; "
FunIN.26 | SPDDirSel Direction Enabled: Reverse Allocation
Setting
Position
. Reference Disabled: Forward; .
FunIN.27 | POSDirSel Direction Enabled: Reverse Allocation
Setting
MS Running
Reference Disabled: Not trigger; "
FunIN.28 | PosInSen Trigger Enabled: Trigger Allocation
Signal
:_néﬁrrttlf]pt Disabled: No response;
FunIN.29 | XintFree Stat%s Clear Enabled: Clear interrupt Allocation
Signal response status
; . Disabled: 1st gain; .
FunIN.30 | G-SEL Gain Switch Enabled: 2nd gain Allocation
Origin Disabled: Without trigger; )
FunIN.31 | OrgNear Switch Enabled: Trigger Allocation
Origin . -
Disabled: Prohibited; .
FunIN.32 | OrgChufa Er?gglgd Enabled: Enabled Allocation
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Signal Name
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Name

Description

Status

Remarks

DO Output Sig

nal Function Description

FunOUT.1

/S-RDY+-

Servo Ready

Servo is ready to
receive S-ON signal.
Enabled: Servo ready;
Disabled: Servo Not
ready

Allocation

FunOUT.2

/ITGON+-

Motor
Rotation
Output Signal

The rotation speed

of servo motor is
faster than the speed
threshold values (HO6-
16).

Enabled: Motor rotation
signal enabled;
Disabled: Motor
rotation signal disabled

Allocation

FunOUT.3

/ZERO+-

Zero Speed

Servo motor output
signal upon stop.
Enabled: The rotation
speed servo motor is
zero;

Disabled: The rotation
speed of servo motor
is not zero.

Allocation

Output when
feedback
speed is zero

FunOUT.4

N-CMP+-

Speed Arrival

In the speed control,

it is enabled when the
difference absolute
value between servo
motor speed and
speed reference is less
than H06-17 speed
deviation.

Allocation

FunOUT.5

/COIN+-

Position
Arrival

In the position control,
it is enabled when

‘position deviation”
arrives ‘position
complete amplitude
H05-21" .

Allocation

FunOUT.6

INEAR+-

Position
Approach
Signal

In the position control
mode, this signal is
enabled when the
value of position
deviation pulse arrives
at the set value of
Positioning Completion
Approach Signal
Amplitude (H05-22).

Allocation

FunOUT.7

/C-LT+-

Torque Limit
Signal

Torque limit confirm
signal

Enabled: motor speed
confined;

Disabled: motor speed

not confined

Allocation
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Speed confined signal
upon torque control
Rotation Enabled: motor speed .
FunOUT.8 |/V-LT+- Speed Limit |confined: Allocation -
Disabled: motor speed
is not confined
Enabled
Brake Signal Output: simultaneously
Enabled: Closed, with the servo
FunOUT.9 |/BK+- g:’arl:;Output remove the brake; Allocation | ON signal and
9 Disabled: Start the output only
brake after servo
OFF.
Warning Enabled when warning .
FunOUT.10 | /WARN+- Output is detected Allocation -
Enabled when error is .
FunOUT.11 |/ALM+- Error Output detected Allocation -
FunOUT.12 | ALMO1 Dutput 3-digit | Output 3-digit error | ajocation
Allocate these
Output 3-digit | Output 3-digit error ! three signals
FunOUT.13 |ALMO2 Error Code code Allocation to terminal
— — DO6/7/8.
Output 3-digit | Output 3-digit error .
FunOUT.14 | ALMO3 Error Code code Allocation
Interrupt
. . Length Output after interrupt : )
FunOUT.15 | Xintcoin Completion |length completion Allocation
signal
. Origin Return Status
FunOUT.16 | OrgOk gﬂglﬂtReturn Enabled: Origin return; | Allocation |-
p Disabled: Not return
Electric Return Output
Electric Status
. |Return to Enabled: Electric .
FunOUT.17 | OrgOkElectric Origin Return to Origin; Allocation
Output Disabled: Electric not
Return to Origin
12.4 Commonly Used Function Code Reference Table
Function : Min. | Factory When Data |Related
Code i el Rl Unit Setting Enabled Type Mode
0-65534
65535: Motor
model is After
HOO | 00 | Motor Model |null (Factory 1 XXXX Restart Stop -
setting value is Setting
associated with
the drive model)
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Code e Sreilig Rtz Unit | Setting Enabled Type Mode
0: Speed Mode;
1: Position Mode
(Default);
2: Torque Mode;
3: Speed Mode«
Torque Mode;
4: Position
Control Mode " ; Stop
HO02| 00 Selection Mode. Speed 1 1 Immediately Setting -
Mode;
5: Position Mode®
Torque Mode;
6: Position
Mode~Speed
Modee~ Torque
Mode
0: Take CCW
direction as the
forward direction
Rotation (A leading B);
H02|02| Direction |1: Take CW 1 0 paner | (StoP | psT
Selection |direction as the 9
forward direction
(Reverse mode, A
is delayed)
0: No Operation;
1: Restore to
System factory setting
HO02| 31| Parameter |value (except 1 0 Rggtearrt SSttt(i’r? -
Initialization | group HO/1); 9
2: Clear fault
record
Electronic Sto
HO05| 07 | Gear Ratio 1 |1-1073741824 1 4 Immediately Settir? P
(Numerator) 9
Electronic Sto
HO5 |09 | Gear Ratio 1 |1-1073741824 1 1 Immediately Settir? P
(Denominator) 9
0: Direction +
pulse, positive
logic (default
value);
1: Direction +
Ise, negative
Reference | PU'Se: After Stop
HO5 | 15 logic; 1 0 : P
Pulse Mode 2-Phase A Restart Setting
+ Phase B
Orthogona
pulses, 4 multiple
frequency
3: CW+CCwW
Speed-loop : . Running
HO08 | 00 Gain 1.0Hz-2000.0Hz | 0.1Hz | 400.0Hz | Immediately Setting PS
Speed-loop
Integration . Running
HO08 | 01 Time 0.15ms-512.00ms | 0.01ms | 20.00ms | Immediately Setting PS
Parameters
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Function f Min. | Factory When Data |Related
Code e Sl Rt Unit | Setting Enabled Type Mode
Position-loop ~ ; Running
HO8 | 02 Gain 1.0Hz-2000.0Hz | 0.1Hz | 20.0Hz | Immediately Setting P
Load Rotating . Stop
HO8 | 15 Inertia Ratio 1.00-200.00 0.01 1.00 |Immediately Setting PST

Moment of |0: No Operation;
inertia of  |1: Enable moment ) Stop
HOd | 02 Identification |of inertia of 1 0 Immediately Setting .
Function identification
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12.5 Motor SN Reference Table

Motor Rated Servo Motor Model
Type Volt ISMoo-ooooooo-***** st (o)
ISMH1-20B30CB-U1* 00003
H1 (Low inertia, «
smell oapaoity) ISMH1-40B30CB-U1 00004
ISMH1-75B30CB-U1* 00006
H2 (Low inertia ISMH2-10C30CB-U1* 00150
medium capacity) ISMH2-15C30CB-U1* 00151
220v ISMH3-85B15CB-U1* 00261
H3 (Medium inertia, ISMH3-13C15CB-U1* 00262
medium capacity) ISMH3-87B10CB-U1* 00272
ISMH3-12C10CB-U1* 00273
H4 (medium inertia, *
smal oanacity) ISMH4-40B30CB-U1 00600
ISMH2-10C30CD-U1* 00100
ISMH2-15C30CD-U1* 00101
ISMH T ISMH2-20C30CD-U1* 00102
OW Inertia, *
medium capaciy) ISMH2-25C30CD-U1 00103
ISMH2-30C30CD-U1* 00104
ISMH2-40C30CD-U1* 00105
ISMH2-50C30CD-U1* 00106
ISMH3-85B15CD-U1* 00211
380V
ISMH3-13C15CD-U1* 00212
ISMH3-18C15CD-U1* 00213
ISMH3-29C15CD-U1* 00214
H3 (Medium inertia, «
ediom oaoagity) ISMH3-44C15CD-U1 00215
ISMH3-55C15CD-U1* 00216
ISMH3-75C15CD-U1* 00217
ISMH3-87B10CD-U1* 00222
ISMH3-12C10CD-U1* 00223
ISMV3-29C15CD-U1* 00514
v | ssoy | V3 Medium inerta ISMV3-44C15CD-U1* 00515
medium capacity) ISMV3-55C15CD-U1* 00516
ISMV3-75C15CD-U1* 00517
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12.6 Common Servo Configuration Specifications

Please make sure to configure the appropriate cable.

ISMH: Maximum speed is greater than rated speed, and the motor has short-time over-
speed capacity.

220V:
Servodrive Model:
1IS500*ooool
g&ateccii SMax.d Capacity ISi/lervomotor Moqgl** :
g e DEFCOE0EoDE Single-phase | 3-phase
AC220V AC220V
200W H1 (Low 20B30CB S1R6
6000 400W inertia, small 40B30CB S2R8
rpm i
3000rpm P 750W capacity) 75B30CB S5R5
1000W H2 (Low 10C30CB S7R6
inertia, medium
5000rpm 1500W capacity) 15C30CB S012
1500 3000 850W 85B15CB S7R6
rom rom .
P P 1300w | H3 (Medium 13C15CB S012
870W neria, medlum 87B10CB S7R6
1000rpm | 2000rpm capacity)
1200W 12C10CB S012
H4 (Medium
3000rpm | 6000rpm 400W inertia, small 40B30CB S2R8
capacity)
380V
- s N Servodrive Model
ate . ervomotor Model 1S500*oooal
Speed Max. Speed Capacity oY [ —————
3-phase AC380V
6000rpm 1000W 10C30CD T5R4
1500W 15C30CD T5R4
2000W 20C30CD T8R4
H2 (Low inertia,
3000rpm 5000rpm 2500W medium capacity) 25C30CD T8R4
3000W 30C30CD T012
4000W 40C30CD T017
5000w 50C30CD TO17
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E— 5 S Servodrive Model
ate . ervomotor Mode 1S500*0ooo]
Speed Max. Speed Capacity [ T ——
3-phase AC380V
850W 85B15CD T3R5
1300W 13C15CD T5R4
1800W 18C15CD T8R4
1500rpm 3000rpm 2900W H3 (Medium 29C15CD T012
4400W inertia, medium 44C15CD T017
5500W capacity) 55C15CD T021
7500W 75C15CD T026
870W 87B10CD T3R5
1000rpm 2000rpm
1200W 12C10CD T5R4

ISMV: Maximum speed equals rated speed, and the motor does not have the short-time
over-speed capacity

380V
E—_— ” G N Servodrive Model
ate ax. " ervomotor Mode 1S500*0oool
Speed Speed Capacity ISMoo-ooooooo-*****

3-phase AC380V

2900W 29C15CD T8R4

1500rpm 1500rpm 4400W V3 (Medium ine.rtia, 44C15CD TO12

5500\ | Medium capacity) | s55C15CD TO17

7500W 75C15CD T021
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Warranty Agreement

The warranty period of the product is 18 months (refer to the barcode on the equipment
body). During the warranty period, if the product fails or is damaged under the condition
of normal use by following the instruction, Our Company will be responsible for free
maintenance.

Within the warranty period, maintenance will be charged for the damages caused by the
following reasons:

a. The damage caused by improper use or repair/modification without prior permission;

b. The damage caused by fire, flood, abnormal voltage, other disasters and second disaster;
c. The hardware damage caused by dropping or transportation upon the procurement.

d. The damage caused by the improper operation;

e. The damage or failure caused by the trouble out of the equipment (e.g. external device)

If there is any failure or damage to the product, please correctly fill out the Product Warranty
Card in detail.

The maintenance fee is charged according to the newly adjusted Maintenance Price List by
our company.

In general, the warranty card will not be re-issued. Please keep the card and present it to
the maintenance personnel when asking for maintenance.

If there is any problem during the service, please contact the agent of our company or our
company directly.

This agreement shall be interpreted by Shenzhen Inovance Technology Co., Ltd.

Shenzhen Inovance Technology Co., Ltd.
Service Department

Address: Block E, Hongwei Industry Park, Liuxian Road, Baocheng No. 70 Zone, Bao’ an
District, Shenzhen

Service Hotline: 400-777-1260 P.C.: 518101

Website: www.inovance.cn
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Product Warranty Card
Inovance

Add. of unit:

Name of unit: Contact person:
_Customgr
information PC.:

Tel.:

Product model:

Body barcode (Attach here):
Product
information

Name of agent:

(Maintenance time and content):
Failure
information

Maintenance personnel:




