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1 Abstract

1.1 Series Introduction

1 Abstract

SD780 series servo drives are mainly used for the occasion of high speed, high frequency

and high positioning accuracy.

The servo unit can maximize the performance of the machine in the

shortest time, which can improve the production efficiency. SD780 servo drive not only support
PROFINET, EtherCAT,MECHATROLINK-II, MECHATROLINK-III,CANopen,RS-485 and other field
bus in the market, but also has a full closed loop, electronic CAM, flying shear,
gantrysynchronization and other non-standard application functions, through USB can be
connected to the PC for debugging, convenient and fast.

1.2 Name of Each Part of the Servo Drive

Heat sink———=

Top full-closed
loop port

Rotate the
, keyboard cover
3 i
BB%BB 1 [~—Digital display tube
Servo namep | at Operation
keyboard
Power Indicator Host computer
micro USB
Main circuit N
power W Commun i cation
NN RJ45
Control power —
.
NG
Braking unit N B3 Multi-function
control

port
Motor power v
Main circuit power W

. Motor

protection cover 1

Safety Line
grounding port
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1.3 Basic Information of Servo Drive

1.3.1 Installation Dimensions

W

Mounting aperture

g ¥

JAY:Y

VEICHD 20V
88888

]
@@

=T}

=

IEaN
W2y

|

H1

W2

Model

Size | sp780-)

Allover size(mm)

Installation size(mm)

Mounting

W

H

W1

W2

H1

H2

A

aperture

1R1A-**

A | 1R8A-*

45

3R3A-**

168

170

20

160

75

2-M4

5R5A-**

TR6A-**

B | 9R5A-*

71

2R5D-**

3R8D-**

168

180

58

58

160

6.5

3-M4

120A-*

160A-*

C | 6ROD-*

92.5

8R4D-*

110D-**

188

182

82.5

75

180

3-M4

170D-**

D | 240D-*

120

300D-**

260

210

100

84.5

250

236

4-M5
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0 0 ]
: ofF r ®
[m]0
i
D
§ -
B g ®
4
o || &) q ®
I j Mwl\‘/\oumingaperture

s Model Allover size(mm) Installation size(mm) Mounting

ize
(SD780-) | w H D | Wi | W2 | H1 | H2 | aperture
500D-** 434,

E 210 | 471 254 140 140 | 457 4-M6
600D-** 5
700D-**
800D-* 240 558 310 176 176 544 520 4-M6
121D-*

F 171D-** 270 | 638 350 195 195 | 615 580 4-M10
221D-** 350 738 | 405 | 220 220 715 | 680 4-M10
321D-** 360 | 940 | 495 | 200 200 911 880 4-M18
421D-** 370 | 1140 | 565 | 200 200 | 1111 | 1080 4-M18
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1 Abstract

| | 521D | 420 | 1250 | 590 | 240 [ 240 [ 1213 | 1180 | 4-M20

1.3.2 Installation Way

|~==—30 mm-—==—|

Single installation Multiple installation

To ensure effective cooling through fans and natural convection, leave enough space around the driver
for heat dissipation during installation. To ensure good heat dissipation effect, install a fan above the
cabinet where the driver is installed to draw air outward. Ensure that the heat dissipation duct in the
cabinet is the air inlet under the cabinet and the air outlet above the cabinet.

4 SD780 Series Servo Technical Manual
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1.3.3 Specifications and Electric Parameters

1 A
WEDC@D:DD AC SERVO DRIVE
MODLE SD780-3R3A-PA [1P20
1PH 200V-240V 50Hz/60Hz
INPUT MAIN| o5 6A
CONT| 1PH 200V-240V 50Hz/60Hz
OUTPUT 3PH OV-240V 0Hz-500Hz 3.3A
sno— [[NNHWANNARNINN .
Scan to download the detailed manual.
B —
& T S FERRAE FH UL IR R 1A .
jé‘lyﬁ Must re‘aAdtheAmanua\before insta\lin‘g.
DANGER AP AT N E B AR [l .
Motor overtemerature protection is not provided.
& 102y Ay, LS OHARGE 70 3R 74T e
. F;xukazi, %ﬁ@fnmj%ikugfiﬁ‘;&tmhﬂ«‘n ﬁtmmiu;@ fe.
B | o 10 minutes aterturnng OFF ot CHARGE
WARN|NG indicator islit.
AT Wik, AT L.
& Neverfail to connect protectve E@()\erminalv
e i) A, B R k.
Hotsurface-riskofburn. Don'ttouch heatsink.
CAUTION
r 400-600-0303
IR G E SR AT B AT
Suzhou Veichi Elecirc Co.,Ltd. MADE IN CHINA
\ J
Specification 1R1A 1R8A 3R3A 5R5A 7R6A 9R5A 2R5D 3R8D
Size A B
Continuous output | 4 18 | 33 55 76 | 95 | 25 | 38
current /Arms
Maximumoutput |59 | g3 | 416 | 165 | 208 | 288 | 75 | 114
current /Arms
Secification 120A 160A 6ROD 8R4D 110D 170D 240D 300D
Size C D
Continuous output | 455 | 450 | 60 8.4 110 | 170 | 240 | 300
current /Arms
Maximumoutput | a0 | 400 | 180 | 252 | 275 | 425 | 600 | 700
current /Arms
Specification 500D 600D 700D 800D 121D 171D 221D 321D
Size E
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Continuous output | 55| gy | 7 80 | 121 | 170 | 220 | 320
current /Arms
Maximum ouput |5 | 420 | 140 | 160 | 240 | 340 | 440 | 640
current /Arms
Specification 421 521
Size F
Continuous output 420 520
current /Arms
Maximum output 840 1040
current /Arms
1.3.4 Basic specifications
ltem Specification
Drive method IGBT PWM control sine wave current drive mode
Rotary servo motor Serial encoder: 17-bit, 23-bit absolute encoder
Feedback
Linear servo Incremental linear encoder, parallel signal
. -5°C~55°C(55°C~60°C,can be used after
Ambient temperature .
lowering the rated value)
Storage temperature -20°C~85°C
Ambient humidity 95% RH or less (no freezing, condensation)
Storage humidity 95% RH or less (no freezing, condensation)
Vibration resistance 4.9m/s?
Environmental | shock resistance 19.6m/s?
conditions
Protection level Level IP20
Non-corrosive gas, flammable gas, water, oil, and
Cleanliness chemical splashes. Environments with less dust,
salt, and metal powder
Altitude 1000m or less (1000m~2000m, it is necessary to
lower the rated value)
Other Free of static electricity, strong electromagnetic
fields, magnetic fields or exposure to radioactivity
Applicable standard IEC61800-2/-3/-5, IEC61000-2/-3/-4
Installation ¢ Base mounting type Standard
nstatation type Rack mounting type Need accessories
1:5000 (The lower limit of the speed control range
Speed control range must be lower than thepoint at which the rated
torque does not cause the servo motor to stop)
0, iAne (10 ~
Performance Load fluctuation +0.01% of rated speed (load fluctuation: 0%

100%)

Speed volatility | vjitage fluctuation

+0.01% of rated speed (voltage fluctuation: + 10%)

Temperature

+0.1% of rated speed (temperature fluctuation: 25°C
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fluctuation

£ 25°C)

Torque control accuracy

(reproducibility)

1%

Soft start time setting

0s~30s (Can be set individually for acceleration
and deceleration)

ltem

Specification

Input and
output signal

Encoder divided pulse output

Phase A, Phase B, Phase C: Linear Drive Output
C phase: Collector open circuit output
Number of divided pulses: any setting ratio

Sequence input
signal

Fixed input

Operating voltage range: DC5 V + 5%

Input points: 1 point

Encoder absolute value data requires input (SEN)
signal

Assignable input
signal

Operating voltage range: DC24V + 20%

Input points: 9 points

Input method: common collector input, common
emitter input

+ Servo ON (/S-ON)

+ Positive limit (P-OT), negative limit (N-OT)

+ Alarm Clear (/ALM-RST)

+ Manual PI-P Control (/P-CON)

« Torque limit switching (/TLC)

+ Motor rotation direction switching input (/SPD-D)
signal

* Internal set speed switching (/SPD-A, /SPD-B)

+ Control mode selection (/C-SEL)

+ Zero clamping (/ZCLAMP)

+ Reference pulse inhibit (/INHIBIT)

+ Gain selection (/G-SEL)

+ Reference pulse input multiplication switching
(/PSEL)

(Assignable signals and change positive/negative
logic. More details refer to chapter 3.8)

Sequential
output signal

Fixed output

Operating voltage range: DC5V ~ DC30V
Output points: 1 point
Output signal: servo alarm (ALM)

Assignable output
signal

Operating voltage range: DC5V ~ DC30V
Output points: 3 points
(3 points, output mode: optocoupler output (isolated))

+ Positioning completed (/COIN)

+ Speed consistent detection (/V-CMP)

* Rotation detection (/TGON)

+ Servo ready (/S-RDY)

+ Torque limit detection (/CLT)

+ Speed limit detection (/VLT)

* Brake (/BK)

+ Warning (/WARN)

+ Positioning near (/NEAR)

+ Reference pulse input multiplication switching
output (/PSELA)

(Assignable signals and change positive/negative
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logic. More details refer to chapter 3.9)

ltem Specification
RS-485 Standard
CAN Optional
Bus [ Optional
communication
Communication | (CN6) M-Il Optional
function PROFINET Optional
EtherCAT Optional
USB Connecting device | PC, standard, micro-USB(android USB)
communication icati
(CN7) g:g;?g:tﬁt'on Compliant with USB2.0 specification (12Mbps)
Display function CHARGE,8-segment LED x 5 digits
Panel operator function Button switch x 4
Activated when a servo alarm or overtraveling occurs
Dynamic brake (DB) or when the power supply for the main circuit or
servomotor is OFF
Regeneration treatment Function can be built in / external
. Dynamic brake stop, deceleration to a stop, or free
Overtravel (OT) prevention fun to a stop at P-OT or N-OT
. . Over current, over voltage, under voltage, overload,
Protective function ; . :
regenerative fault, encoder disconnection, etc
Accessibilty Gglr_1 adjustment, alarm recording, JOG operation,
origin search, etc
Soft start time setting 0s ~ 30s (acceleration and deceleration can be set
separately)
Maximum input voltage: £10V (motor forward
Command rotation when positive voltage command)
voltage + Rated speed at DC6V [factory setting]
Input Input gain setting can be varied
signal Input
Control Sp(—;ted| Impedance About 66kQ
contro Circuit Time 30us
Constant W
Direction of . .
Internal | rotation Use /SPD-D signal selection
set Use SPD-A/SPD-B signal input (1st ~ 3rd speed
speed Speed selection)
control selection Stop or change to other control modes when both
sides are OFF
Item specification
Feedforward o o
compensation 0% 100%
Positioning Complete 0 ~ 1073741824 Command unit
width setting
Position | Input Reference Reference Choose one of the following:
Control control | signal pulse pulse form Symbol + pulse sequence, CW +
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CCW pulse sequence, Two-
phase pulse sequence with 90°
phase differential

Input form

Linear drive, open collector

Maximum input

+ Line drive (differential input)
Symbol + pulse sequence,
CW+CCW pulse sequence: max
4Mpps

Two-phase pulse sequence with
90° phase differential: 1Mpps

frequency + Open collector
Symbol + pulse sequence,
CW+CCW pulse sequence:
200kpps
Two-phase pulse sequence with
90° phase differential: 200kpps
Reference
Pulse Input . .
Multiplicgtion 1times ~ 100 times
Switching

Position error clear

Clear signal Support linear drive, open
collector
+ Maximum input voltage: 10V (for forward torque
Reference output during positive voltage reference)
voltage + Rated torque at DC3V [factory setting]
Torque Input Input gain setting can be varied
control signal Input About 66kQ
Impedance
Circuit Time 16us
Constant W
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1.4 System Diagram

L1 Rheost
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Mainl 2
circuit
power
13 1
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I
I
I
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Control | »¢
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w
i of
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protection @M
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drive
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Panel operator
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Dual RJ45 bus interface
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Bus encoder
e interface

JEommand pulse
CN1 input
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pulse output

o Command
_A/D [ voltage input
Input and
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I
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1.5 System Configuration Examples

AC200V/400V
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SD780 Servo Drive Grating ruler
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— R ===
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micro USB H
s

N
W" } Braking resistor

l] Brake power

= U = M PLC |E
i ] =i 00 =

‘ el T —
N B dld—— i
& ﬁ‘ i Battery unit (matches

|0 with an absolute encoder)

T
5
4 &
g B
et
P—
E@_ o _‘ VM7 series servo drive
»\'P,—*_E;I:_:
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1.6 Drive Name

SD780-3R3A-PAx

A B C D EFG
F:gld Field Explanation
A SD:Servo product code
B 780:Product series
Current class:
1R1:1.1A 1R8:1.8A 3R3:3.3A 5R5:5.5A 7R6:7.6A 9R5:9.5A 120:12A 160:16A
C 2R5:25A 3R8:3.8A 6R0:6A 8R4:84A 110:11A  170:17A
240:24A  300:30A  500:50A  600:60A  700:70A  800:80A  121:120A
171:170A  221:220A  321:320A 421:420A 521:520A
D Input voltage class:
A:220VAC; D:400VAC;
Type:
P:pulse type;  S:standard type; ~ C:CANopen bus type;  E:EtherCAT bus type
E M:MECHATROLINK-I bus type; L:MECHATROLINK-IIl bus type;
N:PROFINET bus type
F:Multiple I/O type
. Supported encoder types:
A Absolute type
G Product management number, standard product default
Difference functions between different types:
16-bit | Full MECHA | MECHA
Code | Model | " | analog| closed | RS485 (?Ae': Flver | TROLIN | TROLIN PROFIN
P value | loop P K II K III
P Pulsetype | x N N X X x x x
S Standard N N N N N x x X x
type
c CANtype | X v \ \ X X X x
E EtherCAT « « A N X N x x x
type
MECHATRO
Mo ko | XL X A Y]k v X x
MECHATRO
e O A R L X v x
E Multiple /0 N « A N « « « « N
type
N PROFINET « N A N « « " " N
type

*1.M-Il type refers to the servo unit interface specification for MECHATROLINK-II communication
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command type

*2.M-ll type refers to the servo unit interface specification for MECHATROLINK-III communication
command type

Note: Pulse and CANopen servo is standard configured with 12 bit analog;

A iis optional configuration; v is standard configuration; x is not configured.

1.7 Maintenance and Inspection of Servo Drive

The servo system is made up of many parts. The equipment performs its functions only when all
the parts work properly. In mechanical parts and electronic parts, some parts need to be
maintained depending on the conditions of use. It must be regularly checked or replaced according
to the service-time to ensure that the servo motor and servo drive can operate normally for a long
time.

1.7.1 Inspection of Servo Motor

Since the AC servo motor does not have the electric brush so that only a simple daily maintenance
is required. The maintenance period in the table is a rough standard. Please judge and determine

the most appropriate time for repair according to the conditions of use and use environment.

Inspect

The essentials of inspection

Inspect items . . Notes
time and maintenance
Vibration and ' - No increase
sound every day Tactile and auditory judgments compared to usual
Appearance According to Erasing with a cloth or cleaning )
overhaul the insult with an air gun
. Disconnect the servo sys.tem When itis 10MQ or
Insulation and measure the insulation
: At least once a . . less, please contact
resistance resistance with a 500V megger ;
year . . our maintenance
measurement Resistance value exceeding
department

10MQ is normal

Replacement of

At least once

. every 5,000 \
oil seals oil seal
hours
At least once Please contact our agents or
Comprehensive | every 20,000 technical support _
maintenance hours or 5
years

Only servo motor with

1.7.2 Inspection of Servo Drive

Although the servo drive does not require daily inspections, it should be Inspection more than once

a year.
Maintenance Inspect time i essentla}s of inspaction Notes
and maintenance
Appearance At least once a No garbage, dust, oil traces, Erasmg W'th. a ClOth.
! or cleaning with an air
maintenance year etc qun
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Loose screws

Wiring board, connector
mounting screws and so on
must not loosen

Please tighten

1.7.3 Approximate Standards for Changing Internal Parts of Servo Drive

Electrical and electronic parts are subject to mechanical wear and aging. To ensure safety, please
do regular inspections. In addition, please refer to the following table for the standard number of
years of replacement, and contact our agency or sales office. After the inspection, we will judge
whether we need to replace the parts. The servo drive serviced by our company has its user
parameters adjusted back to the factory settings. Be sure to reset the user parameters before use

by yourself.
Parts’ name Standard replacement period Conditions of use
Cooling fan 4 years~5 years
9 4 4 Ambient

Smoothing capacitor

7 years~8 years

Relay

According to actual use conditions

Aluminum electrolytic
capacitors on printed circuit
boards

5 years

temperature:annual
average 30°C
Load rate: 80% or less
Operating rate: 20
hours or less/day
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1.8 Motor Name

VM7-LO8A-1R030-D13

A BCD E F GHI

Field ID Field Explanation

Series:
V7E
VM7
VM5

Inertia:

L:Low inertia
M:midium inertia
H:High inertia

Flange:

04:40mm 11:110mm
06:60mm 13:130mm
08:80mm 18:180mm
10:100mm 20:200mm
26:263mm

Rated voltage:

A:220VAC;  D:400VAC;

Rated power:

R05:50W R10:100W R20:200W R40:400W R60:600W
R75:750W R85:850W 1R0:1.0kW 1R2:1.2kW 1R3:1.3kW
1R5:1.5kW  1R8:1.8kW 2R0:2.0kW 2R3:2.3kW 2R6:2.6kW
2R9:2.9kW  4R4:4.4kW 5R5:5.5kW 7R5:7.5kW 011:11kW
015:15kW 020:20kW 022:22kW 030:30kW 037:37kW
045:45kW 055:55kW 075:75kW 090:90kW 110:110kW
150:150kW  200:200kW

Rated speed(RPM):
15:1500
F 20:2000
25:2500
30:3000

Type of encoder:

D:23 bit multi-turn absolute encoder(optical)

G Q:17 bit sigle-turn absolute encoder(magnetic)

R:17 bit multi-turn absolute encoder(magnetic)

S: 20 bit multi-turn absolution optical cross shaft encoder

Type of shaft:
H 1: Key shaft; with threaded hole; oil seal; with out brake
2: Key shaft; with threaded hole; oil seal; with brake

Internal management number:A General shaft (Standard omission);B Same as
Yaskawa shaft;Z Non-standard shaft (Letter replaceable)
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1.9 Dimension of Motors

40 Flange motors (Unit-mm):

040
LR
75
2.5
| -'-|J_[ L06[A
| TR : U
ﬂ -
Lo
/10.02 ection H-H
Model L LL LR S QK V] W T
V7E-L04A-R1030-1 108 83 25 8 14 15 3 3
V7E-L04A-R1030-12 134 109 25 8 14 15 3 3
60 Flange motors (Unit-mm):
o LL
e - 6.5 LR FHA i
= E—— N A=Dn :
@ TR
<TI>X@ & mh NE
[ = =
- ] | 3 @
/ % o i
S M;?lo — 11 | E i section A-A
A Jgss '
through-hole
Model L LL LR S QK V] W T
V7E-L06A-R2030-11 1055 | 755 30 14 22.5 25 5 5
V7E-L06A-R2030-12 136.5 | 106.5 30 14 22.5 25 5 5
V7E-L06A-R4030-11 1245 | 945 30 14 22.5 25 5 5
V7E-L06A-R4030-12 155.5 | 125.5 30 14 22.5 25 5 5
V7E-M06A-R4030-11 1345 | 104.5 30 14 22.5 25 5 5
V7E-M06A-R4030-[12 165.5 | 135.5 30 14 22.5 25 5 5
V7E-L06A-R6030-11 1435 | 1135 30 14 22.5 25 5 5
V7E-L06A-R6030-12 1745 | 144.5 30 14 22.5 25 5 5

16
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80 Flange motors: (Unit-mm):

LL

030 N T LD0A
} m 3
== AT ~ _

& E QK § N y

[_—_H S K =

®»90 : Sg @ T

N M5 12 — i I—QM @ seca:m H-H
4-96.6 ] 1
through-hole
Model L LL LR S QK V] W T
V7E-L08A-R7520-[11L 156 121 35 19 25 3 6 6
V7E-LO8A-R7520-[12L 188 153 35 19 25 3 6 6
V7E-LO8A-R7530-L11L 142 107 35 19 25 3 6 6
V7E-LO8A-R7530-12L 174 139 35 19 25 3 6 6
V7E-MO08A-R7530-11L | 152 17 35 19 25 3 6 6
V7E-MO08A-R7530-[12L | 184.5 | 149.5 35 19 25 3 6 6
V/7E-LO8A-R7530-11 142 107 35 19 25 3 6 6
V7E-L08A-R7530-12 174 139 35 19 25 3 6 6
V7E-M08A-R7530-11 152 17 35 19 25 3 6 6
V7E-M08A-R7530-[12 184.5 | 149.5 35 19 25 3 6 6
V7E-LO8A-1R030-[1 156 121 35 19 25 3 6 6
V7E-L08A-1R030-12 188 153 35 19 25 3 6 6
17 SD780 Series Servo Technical Manual



1 Abstract

110 Flange motors: (Unit-mm):

10.5

#,
ol
S| 10
- TP00[A]
3
o QK
° U
[ =g =
s : S @ I
Mf%z / .02A section G-G
© 4-¢9
[ through-holg LL LR
alll L
Model L LL LR S QK u W T
V7E-M11A-1R230- 1 190 135 55 19 40 3 6 6
V7E-M11A-1R230-12 2212 | 166.2 55 19 40 3 6 6
V7E-M11A-1R530-11 200 145 55 19 40 3 6 6
V7E-M11A-1R530-[12 2312 | 176.2 55 19 40 3 6 6
V7E-M11A-1R830- 1 210 155 55 19 40 3 6 6
V7E-M11A-1R830-[12 2412 | 186.2 55 19 40 3 6 6
130 Flange motors: (Unit-mm):
i
d = (TR
6
Q2 u
= iﬁ
T “ "g T
7572 | &) | section M-M
O
—— through-ho Ll LR

18
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Model L LL LR S QK u w T
V7E-M13A-R8515-[11 193 138 55 22 36 3.2 8 7
V7E-M13A-R8515-012 | 221.2 | 166.2 | 55 22 36 3.2 8 7
V7E-M13A-1R020-[11 193 138 55 22 36 3.2 8 7
V7E-M13A-1R020-CJ2 | 221.2 | 166.2 | 55 22 36 3.2 8 7
V7E-M13A-1R315-[11 208 153 55 22 36 3.2 8 7
V7E-M13A-1R315-12 | 236.2 | 1812 | 55 22 36 3.2 8 7
V7E-M13A-1R520-[11 208 153 55 22 36 3.2 8 7
V7E-M13A-1R520-[12 | 236.2 | 1812 | 55 22 36 3.2 8 7
V7E-M13A-1R815-[11 228 173 55 22 36 3.2 8 7
V7E-M13A-1R815-012 | 256.2 | 201.2 | 55 22 36 3.2 8 7
V7E-M13A-2R020-11 228 173 55 22 36 3.2 8 7
V7E-M13A-2R020-12 | 256.2 | 201.2 | 55 22 36 3.2 8 7
V7E-M13A-2R315-CJ1L | 258 | 203 55 22 36 3.2 8 7
V7E-M13A-2R315-[12L | 286.2 | 231.2 | 55 22 36 3.2 8 7
V7E-M13A-3R020-[11 258 | 203 55 22 36 3.2 8 7
V7E-M13A-3R020-12 | 286.2 | 231.2 | 55 22 36 3.2 8 7
V7E-M13D-R8515-[11 193 138 55 22 36 3.2 8 7
V7E-M13D-R8515-0J2 | 221.2 | 166.2 | 55 22 36 3.2 8 7
V7E-M13D-1R020-[]1 193 138 55 22 36 3.2 8 7
V7E-M13D-1R020-0J2 | 221.2 | 166.2 | 55 22 36 3.2 8 7
V7E-M13D-1R315-[11 208 153 55 22 36 3.2 8 7
V7E-M13D-1R315-0J2 | 236.2 | 1812 | 55 22 36 3.2 8 7
V7E-M13D-1R520-[]1 208 153 55 22 36 3.2 8 7
V7E-M13D-1R520-0]2 | 236.2 | 1812 | 55 22 36 3.2 8 7
V7E-M13D-1R815-[11 228 173 55 22 36 3.2 8 7
V7E-M13D-1R815-0J2 | 256.2 | 201.2 | 55 22 36 3.2 8 7
V7E-M13D-2R020-[11 228 173 55 22 36 3.2 8 7
V7E-M13D-2R020-012 | 256.2 | 201.2 | 55 22 36 3.2 8 7
V7E-M13D-2R315-CJ1L | 258 | 203 55 22 36 3.2 8 7
V7E-M13D-2R315-0J2L | 286.2 | 231.2 | 55 22 36 3.2 8 7
V7E-M13D-3R020- 11 258 | 203 55 22 36 3.2 8 7
V7E-M13D-3R020-0]2 | 286.2 | 231.2 | 55 22 36 3.2 8 7
V7E-M13A-R8515-J1B | 193 138 55 19 40 3.1 6 6
V7E-M13A-R8515-12B | 221.2 | 166.2 | 55 19 40 3.1 6 6
V7E-M13A-1R815-L11B | 228 173 55 24 36 3.3 8 7
V7E-M13A-1R815-[12B | 256.2 | 201.2 | 55 24 36 3.3 8 7
V7E-M13D-R8515-L11B | 193 138 55 19 40 3.1 6 6
V7E-M13D-R8515-0J2B | 221.2 | 166.2 | 55 19 40 3.1 6 6
V7E-M13D-1R815-011B | 228 173 55 24 36 3.3 8 7
V7E-M13D-1R815-[12B | 256.2 | 201.2 | 55 24 36 3.3 8 7
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180 Flange motors: (Unit-mm):

[ —
% = .
5
— e
1 5 tion G-G
To1T d |
through-hole T LR
0180 |

Model L LL LR S QK u W T
V7E-M18A-2R915- 11 266 187 79 35 65 43 10 8
V7E-M18A-2R915-[112 3075|2285 | 79 35 65 43 10 8
V7E-M18A-4R415-[11 290 211 79 35 65 43 10 8
V7E-M18A-4R415-[12 3315 | 2525 | 79 35 65 43 10 8
V7E-M18D-2R915-11 266 187 79 35 65 43 10 8
V7E-M18D-2R915-12 3075 | 2285 | 79 35 65 43 10 8
V7E-M18D-2R915-11H 266 187 79 35 65 43 10 8
V7E-M18D-2R915-[12H 3075 | 2285 | 79 35 65 43 10 8
V7E-M18D-4R415-11 290 21 79 35 65 43 10 8
V7E-M18D-4R415-[12 3315 | 2525 | 79 35 65 43 10 8
V7E-M18D-4R415-11H 290 211 79 35 65 43 10 8
V7E-M18D-4R415-12H 3315|2525 | 79 35 65 43 10 8
V/7E-M18D-5R515-[11 3255 | 2465 | 79 35 65 43 10 8
V7E-M18D-5R515-[12 367 288 79 35 65 43 10 8
V7E-M18D-5R515-11H 3255 | 2465 | 79 35 65 43 10 8
V7E-M18D-5R515-[12H 367 288 79 35 65 43 10 8
V7E-M18D-7R515-11 3725 | 2935 | 79 35 65 43 10 8
V7E-M18D-7R515-[12 414 335 79 35 65 43 10 8
V7E-M18D-7R515-[11H 3725 1 2935 | 79 35 65 43 10 8
V7E-M18D-7R515-[12H 414 335 79 35 65 43 10 8
V7E-M18D-5R515-L11BH | 359.5 | 246.5 | 113 42 96 4.2 12 10
V7E-M18D-5R515-12BH | 401 288 13 42 96 4.2 12 10
V7E-M18D-7R515-[J1BH | 406.5 | 2935 | 113 42 96 4.2 12 10
V7E-M18D-7R515-L12BH | 448 335 13 42 96 4.2 12 10
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200 Flange motor: (Unit-mm):

9215 223 L
4-414\ | _ 200 LL LR
N - - QK
‘ - /i\\. £
= —I¥%— - She U
©
ESCE N =
LamA T T
! ] H P A-A
- I —
\anm 50[j 36.5

| 7 LL-160 (Adjustable)

Model L LL LR S QK U W T
V7E-M20D-01115-CJ1FN | 451 | 369 82 42 4 12 8 70
V7E-M20D-01515-J1FN | 488 | 406 82 42 4 12 8 70
V7E-M20D-02015-CJ1FN | 560 | 478 82 42 4 12 8 70
V7E-M20D-02215-J1FN | 607 | 525 82 42 4 12 8 70

Note 1: The foot plate of 200mm flange motor (optional).
Model code: S18 Material code: 6010000008
263 Flange motors: (Unit-mm):
4300 292 L
2300 LR
44»1\ . 263 | L LL TaK’
> 4
F 1 Ly
~ ° ° o S_hB U
& % | % V =
g A T
AA
Aﬂll:—) ]\ Note 2 [:E
LL-190(Adjustablel]
383

Model L LL LR S QK U W T
V7E-M26D-03015-CJ1FN | 640 | 530 110 48 45 14 9 90
V7E-M26D-03715-CJ1FN | 684 | 574 110 48 45 14 9 90
V7E-M26D-04515-CJ1FN | 727 | 617 110 43 45 14 9 90

V7E-M26D-05515-CJ1FN | 795 | 685 110 48 45 14 9 90

Note 2: The foot plate of 263mm flange motor (all the other models are optional configured, except
for VM7-M26D-015515).

Model code: S25F Material code: 2800050433
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2 Panel Operation

2.1 Basic Operation

2.1.1 Keys’ Names an

2 Panel Operation

d Functions of the Panel Operator

The panel operator consists of display and keys.

The panel operator could display status, operate the accessory functions, set parameters and

monitoring the servo drive.

The panel operator keys’ names and functions are shown as below:

[

o
o
o
o
o

H

SET Y <«
1|

Keys Functions

Shift the function modes
MODE/SET key Confirm parameter settings

Operate the accessory functions

Select parameters up or increase the value, switch between high, medium,
A UP key . . .

and low segment values in multiple segment display parameters

Select parameters down or decrease the value, switch between high,
¥ DOWN key : . . .

medium, and low segment values in multiple segment display parameters

Press and hold the DATA/SHIFT key for about 1 second to enter or exit
DATA/SHIFT key ,

Short press to move to the left one (when flashing)

Press and ho

Id the UP and DOWN keys simultaneously to reset the servo alarm. Before resetting the

servo alarm, be sure to remove the cause of the alarm, otherwise a safety accident may occur.
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2 Panel Operation

2.1.2 Functions Switch
Press the MODE/SET key, the function will be switched like this shown as below:

MODE/SET

| woseser | T o aeters
> setting

= ofF FR000 P~000 un000

2.1.3 Status Display

The method of judging the status display is as follows:

Lﬂﬁ Display Meaning Display Meaning

oFF | Means that the drive is OFF. nok | Means that the input signal (N-OT) is an open circuit.
0N | Means that the drive is ON. 8@ | Fiashing displays fault code, more details on the “fault code”.
. . ) on . N
Pot Means that the input signal(P-OT) is an é No-motor testing function displays the running status
open circuit. ESE alternately, more details in this function.
Display Meaning DiSP|LY Meaning
It tights on when the control power is ON and It lights|on when the main circuit is ON and lights off
lights ¢ff when OFF. wien OFF.
Speed control: speed outputs(/V-CMP) are Tlights on when the rotation detection outputs(/TGON).
L . absg!utely same.l . Speed control: it lights on when the speed command
P3sition control: it lights on when the process inputs.
positioning is OK(/COIN). = | Position control: it lights on when the position command
Torqui control: it lights on all the time. inputs.
Torque control: it lights on when the torque command
It lights on when the drive is OFF and lights B inputs.
Oii when ON. Position control: it lights on when the pulse clear signal
outputs.
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2 Panel Operation

2.2 Operations of Auxiliary Functions (Fn group)
Auxiliary functions are about performing the settings and adjustment of the servo drive. The panel
operator displays the numbers which begin with Fn.

Let's take the JOG function (Fn005) as an example to explain the operating method of the auxiliary
functions:

Long press [ Forward
Any = DATASHFT il JOG enable
interface prepare ON

BABAA  Fn0O0 FnDDS =006 T oG
" DATglgHIFr . ;(:re MODE'SH mJ (glcc;m
F00S | = -JOC gy -2 y0g

2.3 Operations of Parameter (Pn Group)

(1) When the setting range is within 5-digit numbers.

Let me introduce the parameters Pn’s setting method: Take the setting method of the speed loop
gain rise from 40.0 to 100.0 as an example:

nort press
DATA/SHIFT

Lcng press .
Any Parameter Speed loop DAWSH'FT Enter settin
|nterference se(tlng galn 9

86888 Pn00O0 Pn 0| 00400

DATA/SHIFT
Speed loop
gain

Pn IO | dent

00500

MODE/SET

Confirm Target value

0 1800

N2s

Long press
DATA/SHIFT

(2) When the setting range is over 6-digit numbers:

Because the panel operator could only display 5-digit number, so the setting display with 6-digit
number is shown as below:

High digit Middle digit Low digit

v v v
- 01! |-2345 _6"89

N S

They appear only when the number is a negative
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2 Panel Operation

2.4 Operations of Monitoring Display Un Group
The monitor displays can be used for monitoring the reference values, 1/0 signal status, and servo
internal status.

The panel operator displays the numbers which begin with Un, then let's take this function as an
example to explain the operating method of the monitoring display: when the motor speed is
3000rpm:

Long press
R yionitoring I MBS rter
Any | voDerseT Monitoring | EXaMaElall ~ Enter into
interference display monitoring

886868 Un000 3000

If you want the monitor to automatically display related information after the servo drive is powered
on, set PNOO3 (default OxFFF) to a relevant value. For example, if you want the motor speed to
automatically display after the drive is powered on, set PN003 to 00000 (motor speed). For details
about the values of each monitoring information, see “Monitor Display”.
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3 Wiring and Connections

3 Wiring and Connections

3.1 Main Circuit Wiring

= = ﬂ:@
O

O
“ N ™ < «
P i e R |

/®

8 8 ol > =

B1

3.1.1 Terminals Description

Pin No. Signal name Functions
1 L1 (RIL) Main circuit power input
2 L2 (SIN) Main circuit power input
3 L3 (T) Main circuit power input
4 L1C Control circuit power input
5 L2C Control circuit power input
6 B1/+ Positive of Internal an'd. extlernal braking resistor Pins/ DC
power supply fter rectification
7 B2(PB) Energy-consumption braking output
8 B3 Pin of internal braking resistor
9 Negative of DC power supply
10 U Motor power U phase
1 Vv Motor power V phase
12 w Motor power W phase
Casing Grounding Safely grounding

A volume drive main circuit wiring can only be connected to a single phase (two terminals are provided),
and there is no built- in brake electronics, please pay attention to the correct wiring according to the
wiring label when wiring.
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3 Wiring and Connections

3.1.2 Wiring Diagram
A-volume single-phase wiring diagram

s
 — e ———b S e o Please make this emergency stop protection circuit.
.79;‘ OFF ALWLDq o Electromagnetic contactor package surge absorbing
Breaker | device at both ends.
ey MC
—= 3 EMI
. L1
gy flter o 220V system input voltage range:
T L2 AC 220V/(-15%)~240V(+10%)
= e 400V system input voltage range:
L1C AC380V(-15%)~440V (+10%)
L2C
[YYY* o When using an external regenerative braking resistor,
connect it by the dotted line in the figure.

l:r Motor

Please connect the U, V, W, and output of the drive
U correctly according to the motor cable phase
sequence of the servo motor. The wrong phase
sequence will cause the drive to malfunction.

L

<

=

Yellow / green
(®

Emergency buffon _ @ . ge sure to ground the servo drive to avoid electrical
= lamage.
Suge 5 ppy = 9
absorber + =

i DC 24V+10% o The 24V power supply for electromagnetic braking
T Fuse B CN1 needs to be provided by the user and must be isolated
OL ALMS from the 12V~24V power supply for the control signal.

DC 12v~24y |+ ALM o Payattention to the connection of the freewheeling

i diode. Reversing the positive and negative poles may

(+10%) oy damage the driver.
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3 Wiring and Connections

B/C/D-volume three-phase wiring diagram

G o mgq

C%U

- _%

Breake
5
EMI
5
fitter
S

L3

L1c

L2C

B1/+

oy L
Motor —

L

L Yellow/green
-mergency bu @
Surge /S-RDY

absorber

Fuse

T DC 24V+10%

(£10%)

E‘im ALM+
DC 12V~24V-L+ ALM

Please make this emergency stop protection circuit.
Electromagnetic contactor package surge absorbing device
at both ends.

220V system input voltage range:

AC 220V/(-15%)~240V(+10%)

400V system input voltage range:
AC 380V/(-15%)~440V(+10%)

Please connect the U, V, W, and output of the drive
correctly according to the motor cable phase sequence of
the servo motor. The wrong phase sequence will cause the
drive to malfunction.

Do not disconnect short wires between B2 and B3 unless
using an external regenerative braking resistor.

When using an external regenerative braking resistor,
disconnect the short wiring between B2 and B3 and
connect them by the dotted line in the figure.

Be sure to ground the servo drive to avoid electrical damage.

o The 24V power supply for electromagnetic braking needs

to be provided by the user and must be isolated from the
12V~24V power supply for the control signal.

o Pay attention to the connection of the freewheeling diode.

28

Reserving the positive & negative poles may damage the drive.
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3 Wiring and Connections

E/F-volume three-phase wiring diagram

MC
Breaker | !
P % R
|
Emi_| . MC
Ite! ! S
|
— <53 o7
T
PB
VW=
| -
"""" +
l: Motor }
-
\Y
w
Emergency button— @
Surge /S-RDY l
absorber + =
i1 DC 24V+10%
Fuse CN1
ALMH
DC . ALM

12V~24V T3
(£10%)

ALM-

29

Please make this emergency stop protection
circuit.

Electromagneticcontactor package surge
absorbing device at both ends.

400V system input voltage range:
AC 380V(-15%)~440V(+10%)

Please connect the U, V, W, and output of the
drive correctly according to the motor cable
phase sequence of the servo motor. The wrong
phase sequence will cause the drive to
malfunction.

When using external regenerative resistor,
connect according to the dotted line in the
figure (Pb / +) .

Be sure to ground the servo drive to avoid
electrical damage.

The 24V power supply for electromagnetic
braking needs to be provided by the user and
must be isolated from the 12V ~24V power
supply for the control signal.

Pay attention to the connection of the
freewheeling diode. Reversing the positive and
negative poles may damage the driver.
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3 Wiring and Connections

3.2 Motor Power Line Connection

V/7E motor 40mm flange power cable definition

WIRE RUN LIST
Specification CONN.1 Color CONN.2 CONN.3 Signal
U Blue 1 u
v Brown 2 \Y
w Red 3 w
6*0.3
PE Yellow/Green 4 PE
White 5 1 BAKE+
Black 6 2 BAKE-
V7E motor 60mm/80mm flange power cable definition
WIRE RUN LIST
Specification CONN.1 Color CONN.2 CONN.3 Signal
U Blue 3 U
\ Brown 2 Vv
4%0.5
w Red 1 w
PE Yellow/Green PE PE
White A 1 BAKE+
2*0.3
Black 2 BAKE-
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3 Wiring and Connections

Y — - e—

g ===

? A 100/110/130/VM5 series 180mm flange power cable definition
B Signal A terminal Pin number Color
- U A Blue
\Y B Brown
w C Red
PE D Yellow/Green

180 flange motor power cable definition
(D2M + VM7 series D2) motor with brake
Signal definition Pin number Wire core color
u D Blue
OB®
@ @ @ \Y E Brown
w F R
DBG o
PE G Yellow-green
BAKE+ A Red
BAKE- B Black
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3 Wiring and Connections

110 flange + 130 flange motor power cable definition
motor with brake
Signal definition Pin number Wire core color
A H (© U F Blue
@ @ % I Brown
w B Red
©® ® PE E Yellow-green
BAKE+ G Red
BAKE- H Black

3.3 CN2 Encoder Connection

V/7E motor 40mm/60mm/80mm flange encoder cable definition

Drive terminal: Motor terminal:

B/ ==
WIRE RUN LIST
Specification CONN.1 CONN.2 Signal
1 1 +5V
) ) XX,
2PX24AWG 5 5 SD+
‘ : XX
Iron shell 7 Shielding layer PE+

Encoder 110mm flange and above encoder definition
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3 Wiring and Connections

= ) e—

Pin definition
Signal definion A pin number | B pin number

Encoder power +5V 1 1
Encoder power 0V 2 2
Absolute encoder battery BAT+ 3 3
Absolute encoder battery BAT- 4 4
Serial data SD+ 5 5
Serial data SD- 6 6
PE(Shielding layer) Iron shell 7

Note:

1. When welding the encoder, please pay attention to the definition of A-end and B-end pins (as
shown in the table above). The encoder wire uses twisted pair shielded wire, and the shielding
layers at both ends of the wire should be grounded.

2. When using the multi-turn absolute encoder, please pay attention to the positive and negative
electrodes of the battery. It is recommended to use the lithium battery with rated voltage of 3.6V

and rated capacity of 2.7AH.

3.4 CN7 USD communication terminal (connect to host machine)

Note: ordinary Android cable with data transmission function can also be used

Pin No. Function
1 VBUS External power supply + 5V
2 D- Data-
3 D+ Data+
4 - None
5 GND Signal ground
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3 Wiring and Connections
3.5 Connection of CN6A and CN6B Communication Terminal

Pins—l—

CN6A
Pin 1 ——=
Pin 8

CN6B
Pin 1—m

According to different models, the definition of the port is different. When using it, you need to
confirm the model before defining the interface. For model identification, please refer to “1.6 driver
naming’.

The field identification bit E is P: pulse type; S: standard type; C: CANopen bus type; N:
PROFINET bus type.

CNGA/CNGB port definition
Pin No. Signal name Function Pin No. Signal name Function
1 CANH CAN Data+ 6
2 CANL CAN Data - 7 GND 425“)8[:%3'
3 CANG CAN Signal 8
ground
485- 485 Data - Shell Shield Shield
485+ 485 Data +
The field identification bit E is M:\MECHATROLINK-II bus type.
CN6A/CNGB port definition
Pin No. Signal name Function Pin No. Signal name Function
1 SRD+ M-Il Data + 6
2 SRD- M-Il Data - 7
3 - 8
4 - Shell Shield Shield
5 -

The field identification bit E is E:EtherCAT bus type;L: MECHATROLINK-III bus type; N:
PROFINET bus type.

SD780 Series Servo Technical Manual




3 Wiring and Connections

CNGA/CNGB port definition
Pin No. Signal name Function Pin No. Signal name Function
1 TX+ D?ta. 6 RX- Data reception -
transmission+
2 * Data 7
transmission-
3 RX+ Data reception + 8
4 - Shell Shield Shield
5 -

As for using multiple drivers at the same time, the cascade mode is CN6A in and CN6B out.
Failure to follow the cascade mode of up in and down out may lead to abnormal communication.
Please try to ensure that the length of the cascaded cable is less than 50cm, and the CN6B of the
last one should be connected with the terminal resistance (Only CANopen bus/ Mechatrolink-I|

bus/ RS-485 bus should be considered with terminal resistance).

3.6 CN5 Full Closed Loop Port

2500 line encoder and full closed loop port (differential input)

signal EZ+

Pin No. Signal name Function Pin No. Signal name Function
Full closed loop
! EA- signal EA- 9 i i
Full closed loop
2 EB- signal EB- 10 i i
Full closed loop
3 EZ: signal EZ- " . .
4 - 12 - -
5 - 13
Full closed loop ov Encoder power
supply OV
6 EA+ signal EA+ 14 upply
Full closed loop Encoder power
7 EB+ signal EB+ 15 v supply 5V
8 z+  |Fulclosedloopi g, Shield .

35

SD780 Series Servo Technical Manual



3 Wiring and Connections

3.7 Definition of CN1 Terminal

4 sG Signal " o (\//S(?MQ’-) General sequence
ignal groun .CMP-
S0 2+
Signal General sequence contral output2
2 s6 ground 27 |(TGON+) | control output2
OC power
Requirement 3 PL1 OU‘PJ‘:; o /ng%ﬁ
input of comm:e IS0 3+ | General sequence ( )
4 SEN encoder P! 29 (S- control output3
absolute data RDY +)
(SEN) Speed /S0 3-
- nd -RDY-
5 | v-Ref [ commal 30 |S )
input S I
6 SG Signal ground o 31 | Av+ eng)mapsrtm
Puse 32 | am Servo alarm
7 PULS command - output
input A phase of
8 | /puLs Puse 33 | PAO encoder
command Torque pulse division output| A phase of
input 9 | T-REF command 34 | /PAO encoder pulse
input division output
B phase of
Signal PBO od I
10 . 35 encoder pulse B phase of
SG round Sign e pl
grou 11 | sioN command division output | 36 [ pB0 | encoder pulse
Sign input division output
12 ISIGN con‘\’:na:ld 37 STO Safe torque limit
pu OC power General
Cl‘earance output of General Sls sequence
ICLR Input of 13 pL2 command sequence & contral input 8
14 i 1s19
pos |.on pulse 39 control input 9
deviation
OC power Clearance
mgulof input of 1813 General 1510 General
16 [ ocp command 15 CLR position 41 C(()T\l 519‘1“‘?“;93 40 /s-0N ) sequence
pulse deviation ) | control np: control nput 0
: General
OC power OCinputof General 2 IS11 s
quence
18 PL3 output of 17 0cs digucltsiea!n 43 “\1&0%. ) sequence (P-OT) 1 contral input 1
command control input 2
pulse C phase of
encoder ISl 4 General
C phase of i 44 | (/AM - sequence
ancoder 19 PCO pulse division General RTS ) control put 4
o output /sl5 sequence
20 | /PCO pulse division 45 " °
(IP-CL)[ contral input 5
output Battery (+) of /816 General
o .. | o 46 [n-cL) | sequence
R Power input of control input 6
Battery(-) of encoder
22 | BAT - absolute 47 |24 VN sequence
encoder control input signal
OC output of Position output
23 ocz Zphase Position 48 PSO of absolute
OCinputof pulse division output of encoder
2 | ocs pulse 49 [ /PO absolute
clearance General encoder Overheat
/80 1+ sequence protection
2 (V- control output 1 50 H input of linear
CMP +) motor

When tightening the screw of CN1 terminal, the torque shall not be greater than 0.2N. M, otherwise, the
screw will slide.

36 SD780 Series Servo Technical Manual



3 Wiring and Connections

3.8 Digital Input Signal

3.8.1 Input Signal Descriptions

Crsgéfl Signal name Pin No. Function number and description
/S-ON 001 ﬁ&\g ON/OFF: Turns ON/OFF the servo
Forward limit, With over-travel prevention:
POT 002 Stops servomotor when movable part
travels beyond the allowable range of
motion (Over-travel prevention function)
Reverse limit, stop the drive of the servo
motor When the mechanical movement
NOT 0x03 exceeds the movable range (over-travel
prevention function)
IALM-RST 0x04 | Alarm reset
Switches the speed control loop from Pl
y (proportional/integral) to P (proportional)
[P-CON 0x05 control when the P action command signal
is ON
Torque limit switching used when torque
fmLe Ai?cr?;fd 0x06 limit need to change during operation
/SPD-D g 0x08 Used to change the motor control
(38 ~ 46) direction at internal speed
/SPD-A 0x09 Use to select segment internal speed
Common instruction, when running in internal speed
ISPD-B 0x0A | mode
Control mode switching, used as
/C-SEL 0x0B | switching control mode when the control
mode is mixed mode
/ZCLAMP 0x0C Zero f_|xed signal, used in speed mode as
zero fixed
/INHIBIT 0x0D Pulse .|nput prohlpltmn, gged as disable
pulse input count in position mode
Gain switching, gain switching to manual
/G-SEL 0x0E | gain switching when used as a switching
gain
Command pulse input rate switch, when in
/PSEL 0x10 position mode, it is used to switch pulse
input rate signal
Use when the sequence signal is input with the
control power supply
+24VIN 47 Operating voltage range: +11V ~ +25V (please
provide your own +24V power supply)
Initial data request signal when using an absolute
SEN 4
encoder
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3 Wiring and Connections

Spare battery connection pin for absolute encoder.
BAT+ 21 ) )
Note: do not connect when using an encoder cable
BAT- 22 .
with a battery pack
Speed V-REF 5 (6) I1E(r)1\t/er the speed command. Maximum input voltage: +
PULS 7 Set any of the following input pulse patterns
/PULS 8 Symbol + pulse sequence
Position SIGN 1 CW+CCW pulse sequence
/SIGN 12 90° phase difference 2-phase pulse
CLR 15 - - . .
ICLR 14 Clear position deviation during position control
Torque T-REF 9 (10) Enter the torque command and the maximum input
voltage: £10V

3.8.2 Input Signal Configuration

1. The digital input signal distribution mode is internally fixed (Pn600=0). The function servo unit of
each input signal is internally fixed and cannot be changed. When selecting different control
modes, the functions of the pins are different as shown in the following table:

Control mode NO. of CN1 pins
(Pn000) 1 40 | 42 | 43 41 4 45 46 38/39
. 5 o
0- Position £ s - %
control = 8 Eo é £z
8¢ S5
- T O 3 =
1- Analog speed o = = gz
2- Torque <)
control =
3- Internal
speed @ | 5
S| E| E 2 9 2 2
4- Internal S| E| E 5] = & &

d <-> =l =T E S £ £ £
roneed | 2| Bl B| 053 |8 <5<| o5
analog speed S| 2| 2 noX T | < © ¢ m S ¢

» S D AT 3 = AT .S AT L

5- Internal s 282 2| £8% 5337
speed <-> Z|o| O QG2 L Qg5 D23
peed Sl gl = °3 = *3 23
position & g g =< 2 s
- Q [] []
6- Internal 2 £ £
speed <->
torque

3 ®

o

. 1 © (=] =] o p)

7- Position <-> o € _F‘—j g = % %
{2 ==
analog speed ©EE Q=% s
S w - w o
8 =
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8- Position <->
torque
9- Torque <->
analog speed
10- Speed <-> a 8
speed control S o%
with zero fixed E'; N 2
function = 8
11- Speed <-> -
position control EE oS
with command T E 2=
pulse inhibit =
function

2. The switching input signal distribution mode is the parameter configuration (Pn600=1 default
parameter). The function of each input signal is configured by the user and is set by parameters

Pn601 ~ Pn609.

a) Default setting
Function code NO. of CN1 pins Default function

Pn601 40 0x01: Servo enable
Pn602 42 0x02: Forward prohibition
Pn603 43 0x03: Reverse prohibition
Pn604 41 0x05: Manual PI-P control
Pn605 44 0x04: Alarm reset
Pn606 45 0x06: Torque limit switching
Pn607 46 0x07: Reserved
Pn608 39 ) .
Pn609 38 0x00: Invalid

b) Reverse

The drive provides reverse input signal switching function in order to facilitate wiring:

1. Take the servo enable (/S-ON) as an example, the default setting is Pn601=0x01. When the
signal is ON, the servo is enabled. When the setting is Pn601=0x101, the servo is disabled when
the signal is ON.

2. Take the forward limit (POT) as an example, the default setting is Pn602=0x02. When the signal
is OFF, the servo forward limit is set. If the setting is Pn602=0x102, the servo forward stroke limit is
released when the signal is OFF.

1. Signal ON: The state when the switch input signal (/S - ON, etc.) is connected to the "ground terminal" of
the external +24VIN power supply.
. Signal OFF: The state when the switch input signal (/S - ON, etc.) is disconnected from the "ground

terminal” of the external +24VIN power supply.
3. The positive travel limit (POT)/negative travel limit (NOT) of the switch input signal is a valid signal for OFF,
and the other input signals are valid signals for ON, so pay attention to the distinction in use.




3 Wiring and Connections

c) Always Valid

Through the setting of parameters Pn610, Pn611 and Pn612, the configured input signal can
always be valid. For example, when Pn610=0x01 (servo enable), the servo is always in the
enabled ON state after power-on, and the external enable signal (/ S-ON) does not take effect.

If the same function is configured on different pin numbers, Er.040 (parameter setting abnormality alarm)
will be reported, and the related alarm and handling methods are detailed in "Fault Code and
Countermeasures”.

3.8.3 Confirming the Input Status
The status of the input signal can be checked by input signal monitoring (Un100). The Un100

segment display and corresponding Pin No.s are as follows:
Up: OFF
Down: ON

987654321 Codes

Display LED Pin No Signal Name

1 CN1-40 /S-ON

2 CN1-41 [P-CON

3 CN1-42 P-OT

4 CN1-43 N-OT

5 CN1-44 IALM-RST
6 CN1-45 TLC

7 CN1-46 Reserved
8 CN1-39 Invalid

9 CN1-38 Invalid

The upper SEG (LED) lights up when the input signal is OFF.

The lower SEG (LED) lights up when the input signal is ON.

The value (address: 0XE100) read over the communication is hexadecimal, for example, the read
value is Ox1FE. Under the default input configuration, it means that the input of /S-ON (CN1-40) is
ON, that is, servo enable, and the input of other input pins is OFF.
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3.9 Digital Output Signal

3.9.1 Output Signal Descriptions

C,\ﬁg(tjgl ﬁ'g;ﬂ Pin No. Descriptions
TGON 0x03 QN (closed) when the speed of the servo motor is
higher than the set value.
/S-RDY 0x00 ON (closed) when servo ON (/S-ON) signal is
acceptable.
oLT 0x04 Torquenlinjit.ON (closed) when the motor output
torque is limited.
Common LT 0x05 In thle speed limit, t'he. motor speed is ON after
closing the speed limit (closed).
Brake interlocking, the output of the motor is ON
/BK 0x06 | during operation. Refer to “Retaining the brake” for
timing details.
/WARN /l\AIIILOC(;iteed 0x07 | Warning output.
signal Consistent speed output ON when the speed of the
Speed | /V-CMP | 25(+)26(-) | 0x02 | servo motor is the same as the command speed
27(+) 28(-) (closed).
29(+) 30(-) Positioning completed output ON (closed) when the
ICOIN 0 difference between the command pulse number
x01 "
and the servomotor movement amount (position
deviation) is lower than the position reach range.
Command pulse override switching can be
/PSELA 0x09 | switched to operate with the value of the input
command pulse n times (Pn203).
Position Positioning close, output ON (closed) when the
difference between the positioning command pulse
INEAR 0x08 | number and the servo motor movement amount
(position deviation) is lower than the position
proximity signal.
PL1 3
PL2 13 Position pulse is power supply for open collector command.
PL3 18
ALM+ 31(+) 32() OFF (disconnected) at alarm (Output logic can be changed
ALM- by parameter).
/F;Q% gi Frequency division output A phase signal.
Common
PBO 35 Frequency division output B phase signal
/PBO 36 '
/E,%% ;g Frequency division output C phase signal.
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3.9.2 Output Signal Configuration
a) Default

The function of each output signal is configured by the user and is set by parameters Pn613 ~
Pn615. The default functions are as follows:

Function code CN1 Pin No. Default function
Pn613 25/26 0x00: Servo ready
Pn614 27128 0x01: Positioning completed
Pn615 29/30 0x02: Consistent speed
b) Negation

1. Common switch output signal inversion function, take the servo ready signal (/S-RDY) as an
example, default setting Pn613=0x00, servo ready and then the output signal is ON; change the
setting Pn613=0x100, the servo is ready, then the output signal is OFF.

2. The alarm output signal (ALM) is the output of the fixed Pin No.The default setting is Pn622.1=0.
If the servo alarm occurs, the output signal will be OFF. If the change is set to Pn622.1=1, the
servo alarm will output the signal ON.

1. Pn622.1 indicates the first bit of parameter Pn622, see the explanation of function code parameter.
2. No output signal is "invalid" state. Eg: Speed control, positioning completion (/COIN) signal is "invalid".
. If the polarity of the brake signal (/BK) is reversed and used with positive logic, the brake will not operate

when the signal line is disconnected. When this setting has to be used, be sure to check the operation to
ensure that there are no safety problems.
4. When multiple signals are assigned to the same output circuit, they will be output in heterogeneous logic.

3.9.3 Confirming the Output Status

The status of the output signal can be confirmed by the output signal monitor (Un101). The Un101
segment display and corresponding Pin No.s are as follows:

TN,

987654321 Codes

Display . .
LED Pin No. Signal Name
1 CN1-31., 32 ALM
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2 CN1-25. 26 1S-RDY
3 CN1-27. 28 ICOIN
4 CN1-29. 30 N-CMP

The upper SEG (LED) lights up when the output signal is OFF.

The lower SEG (LED) lights up when the output signal is ON.

The value read through communication is hexadecimal, for example: the read value is 0X8, and
the default output configuration means that ALM (CN1-31, 32) output is ON, that is, no alarm
output. /S-RDY (CN1-25, 26) output is OFF, that is servo ready. /COIN (CN1-27, 28) output is OFF,
that is positioning is completed. / V-CMP (CN1-29 / 30) output is ON, and the speed is not
consistent.

3.10 Connection with the Upper Device

3.10.1 Analog Input Circuit 3

The following describes the 5-6 (speed command input) and 9-10 (torque command input)
terminals of the CN1 connector.

Analog signals are speed commands or torque command signals. The input impedance is as
follows.

Speed command input; about 66kQ.
Torque command input; about 66kQ.

The maximum allowable input signal voltage is + 10V.

Controller Servo drive

S T ~ 5,V-REF

]
T
I About 66k Q
]
T
I
I
I
I
C

6 IGND

1

|
L9 T-REF:'_@
About 66k ¢

10 |GND

il L L
Connect the sfield|wire b FG

according to the requirements

The above wiring is an example of wiring during forward rotation.

3.10.2 Position Instruction Input Circuit

The following describes the 7-8 (command pulse input), 11-12 (command symbol input), and 14-15
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(clear input) terminals of the CN1 connector. The output circuit of the command pulse and position
deviation clear signal from the host device may be one of the linear driver output and the open

collector output.

Connection example of linear drive output

Vol

Shield wire

7lPULSE

00

[PULSE

150¢

PULSE

110 SIGN

121 /SIGN

150¢

SIGN

18/ CLR

X X X

150

14[/CLR

SIGN

Host
computer
control

Servo drive

The differential pulse input signal voltage is +3.3V and the maximum frequency is 4MHz. This
signal transmission method has the best anti-noise capability. It is recommended to use this
connection preferentially.

Connection example of open collector output

External 24V power supply:

1.Control module is NPN type (common cathode):

44

SD780 Series Servo Technical Manual
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Shield Twisted
ie - -
wire P 16--OCP PULSE
2kQ
YO0 8 |/PULSE
{L n 17/ OCS
IR SIGN
Y1 12| /SIGN
ﬁ—« 24] OCC
CLR
2kQ
Y2 14 /CLR
Y
L ]
Control module FG o
; Drive side
side
2.Control modules is PNP type (common anode):
Y0 Shield wire TWIfted wire o[ 5cp
%0} ULSE
8 |/PULSE
Y 17| OCS
T%) SIGN
12 [/SIGN
J
Y2 24| OCC
e CLR
L 14| /CLR
24V
Control FG Drive
module

If the linear drive input port is used to receive the external 24 V collector open circuit input signal, connect a

2K resistor in series to limit the current in the circuit, otherwise, the linear drive input port will be damaged.




3 Wiring and Connections

Internal 15V power supply:

1 Control module is NPN type (common cathode):

Yd

Bhield wire

Twisted wire

\

e}

«

13

(J

12

’:p—%—ﬁv

SIGN

ﬂ

18

Y2

14JCLR

E»—&_—kﬁflsv

CLR

+

GND

Control
module

FG

Drive

2 Control modules is PNP type (common anode):

2]

YO

jield  Twisted

PULSE

PULSE

ire \\Wiﬁ

IPULSE

150

PL1

Y1

SIGN

L +—15v

Lk SIGN

/SIGN

PL2

Y2

CLR

ol ARk

ICLR

¢ —— [ 115V

150

1kQ
150¢

CLR

PL3

Control
module

GND

FG

e~ [ 15V

1kQ

Drive
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3 Wiring and Connections

3.10.3 Sequence Control Input Circuit

The following describes the 38 to 46 terminals of the CN1 port. Connect via a relay or open
collector transistor circuit. When using a relay connection, select the relay for the minute current. If
you do not use a minute current relay, it will cause poor contact.

Examples for Relay Circuit Examples for Open -Collector Circuits

SERVOPACK SERVOPACK
47| +24VIN DC24v 47| +24VIN

E.g.|/SON

T makd ﬁﬁ% =

ﬁ E.g.|/SON

Note: The external power supply (DC24V) must have a capacity of 50 mA or more.
The input loop of the servo unit uses a bidirectional optocoupler. Please select the sink circuit
connection or the source circuit connection according to the specifications of the machine.

3.10.4 Sequence Output Loop
Servo unit signal output circuit is the following three kinds:
1. Open collector output circuit

The output signal (SEN, OCZ) is an open collector transistor output circuit. Please receive through
optocoupler circuit, relay circuit or linear receiver circuit.

Optocoupler loop example Relay circuit example
Controller
Controller
vce vce
Servo drive Servo drive
N
SE N K SEN
ocZ ocZ
GND) GND)
1 Twisted Wire:L
Twisted wire

2. Optocoupler output circuit

The brake linkage (/BK), servo alarm (ALM), servo ready (/S-RDY) and other sequence output
signals belong to the optocoupler output circuit. Connect via relay or line receiver circuit.
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Servo motor T

A: STt Emergency
/BK RY_L button

Motor
X;Z§ . DC24V Surge

- absorber
I T Breaker

ALM Enconder

/S-RDY and other Brake winding
dedicated power supply

output terminals

)

3. Linear drive output circuit

The following describes the 33-34 (phase A signal), 35-36 (phase B signal), and 19-20 (phase C
signal) terminals of the CN1 port. The output signal (PAO, /PAO, PBO, /PBO) and the origin pulse
signal (PCO, /PCO) of the encoder's serial data are converted into two-phase (A-phase, B-phase)
pulses and output through the line driver output circuit. On the upper device side, please use a
linear receiver circuit.

Servo motor Twisted W&ire
N

L Using a linear receiver is
PAO equivalent SN 75ALS175
2200~
470Q
PAO-
\Y
N
PBO
PBO-
A\
TAY
PCO
PCO-
\Y
GND GND
Please connect shielded
wire according to the
FG X requirements of the
Shelter wire equipment
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3.11 Position Control Wiring Diagram

. # is twisted shields.

Connector shell

FG shields are connected with connector shell.
Frame ground

*2.DC24V power should be prepared by user. And double insulation or reinforced insulation equipment should be used for DC24V power.
*3. Connected while using absolute encoder. But never connect backup battery whie using encoder cables with battery unit.

*4. Qutput signal should be received by Iinear receiver.

limiting resistance. ocP ot
PULS P, 16
0cS * PULS | 7
e 24V) *
T SIGN Oiferontd PULS 18 2 ¢ Battery of absolute
[euin| command pulse 22 BATL. encoder
 E— t 1 —
2.12V~24V power, with external (Mafﬁ\pps)&, 17 3V ~45v
external current limiting resistance. SIGN 1
PULS, [E 2 ISIGN_| 12
[PULS
Voc SIGN
= ICLR t A phase of encoder
KA 14 34 5, [PAO pulse division output
35 PBO Linear receiver:
Vool R 2 > T 1 B phase ofencoder - g6 5175
12v v.;i’gss 10mA +%r4v +24VIN 47 19 I pulse division output MC348601T) or
V| xe 1w k .
h, PO Cphase of encoder | company
pulse division output
|
Control mode switch input —— C-SEL 38 >
(Valid while ON) +15V
% %%% 3 PL1
Command pulse forbidden input #—— ANHIBT 39 - oc out of
(Vaid while ON) 13 PL2 power oufp
command pulse
H:)@ ﬂ@
Servo ON input | IS-ON 40 i 184 PL3
(Servo ON while signal ON)
r1 —S6. Signal ground
. IP-CON | 41 :g
P operation command input $—— 25
S-RDY+
(Poperates whie ON) . ia Servo ready output (ON
N P-0T 2 = - 26|, S-RDY-  yhile receivable ISON)
Forbid FWD drivinginput
(Forbid driving while OFF) @_@ 27 COIN+ -
X IN-OT 43 —| Position finished ax vollage
FobidREVariing gt $—1 ﬁ 28|, CON- (ONwhie finshed) of oplocoupler
(Forbid driving while OFF) output :
IALM-RST,| 44 =3 29 | N-CMP: bosoy
Alam reset input S - i V- CMP+ Max current:
The speed is consistent
(Resetwhie ON) #z: 30| N-CMPs o one o oons DC50mA
Torue limit selection mec |45
According to torque imiting mode; - 31 ALM+
¢ " q " ) ‘ «———  Servo alarm output
32 ALM-  OFF whilealarm

Note: while using 24V braker,DC24V power should be separated from the power for input and output signal (CN1). Please prepare other power individually, otherwise, there may be

misoperation of input and output signal whie power on.

If the input voltage of the linear drive input port is greater than 12V, please connect the appropriate current

limiting resistor in series in the circuit, otherwise, the linear drive input port may be damaged.
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3.12 Speed Control Wiring Diagram

CN1
. V-REF |5
Speed command input .
(Max input voltage: +10V) .'3’A 2 SG _2 + 3 Battery of absolute
! 22 2 encoder
AD - 32V~A5V
External torque limit/ ~ IR 9 —
Feedforward torque  |D/A| SG
]
(Max input voltage: +10V)

_&iﬁy phase of encode
S

pulse division output Linegr
2 —Qﬁ:;ﬁ%&b B phase of encoder| receiver:
+2=4V +24VIN 47 e pulse division output SN75ALS175
—M:( phase of encoder _T_'lMCSABG of
K ulse division output| " company
S m—
-
Control mode switch input IC-SEL |38 ’ -
(valid while ON)
1
ﬂ_,
Zero-position fixation input IZCLAMP | 39 d
(Valid while ON)
——+]
—
IS-ON 3§
Servo ON Input 40
Servo ON while signal ON H:'_ﬂ" ‘17_5(3 Signal ground
P operation command inputte— [P-CON , | 41 -
(P operates while ON H:'_ﬂ *"K: eS:=RDY* ey ready output(ON
. = — S-RDY-_ while receivable/SON)
Forbid FWD drving input $—1 ~—1E-0T 142 - N
(Forbidden while OFF) P . COIN+ Max voltage
. $ ﬂz—> . of
Forbid REV driving input »—'\ IN-0T 43 - 4ZZK_ col Pg;lno:.lﬁnrlshehd optocoupler
(Forbidden while OFF) I {ON while finisheq) output:
Namresetinput g mmest ua| 393 N-CHP o
° k———— The speed is consistent | Max current
(Reset while on) **K: IN-CMP. i i DC 50mA
— L [V-CMP- (ON while consistenf
Torque limit selection me |45 EXa
( According to torque limiting 31 ALM+
mode ) *::K 2 AL Servo alarm output
* OFF while alarm

65 Connector shell

FG Shields are connected to connector shell
Frame grounded

*. # is the twisted shields.

*2. DC24V power should be prepared by user And double insulation or reinforced insulation equipment should be used for DC24V power .

*3. Connected while using absolute encoder. But never connect backup battery while using encoder cables with battery unit.
*4. Output signal should be received by linear receiver.

Note: while using 24V braker,DC24V power should be separated from the power for input and output signal(CN1). Please prepare other power individually otherwise,
there may be misoperation of input and output signal while power on.

50 SD780 Series Servo Technical Manual



3 Wiring and Connections

3.13 Torque Control Wiring Diagram

CN1
.| *3

Speed command input D/ V-REF 21 | BAT(+ Bat‘te:jv of absolute

(Max input voltage:  +10V) [ A SG [ 22 | BAT(- encoder
’__‘; A - 3.2V~45V
D
' ~ T-REF 9

Torque command input D/ ———

(Max input voltage:  +10V) | A SG 1

v
—[&< PA A phase of encode
2 u_ P Ulse division output | Linear
+2I4v YN |47 —I& PB B phase of encoder| receiver:
f 36 L IPB SN75ALS175

ulse division output

_I&. C phase of encoder| of MC3486 of
20 ke LP ulse division output| T.l. company

1 —
N
Control mode switch input IC-SEL |38 ﬂ" |
(valid while ON) /
— v
Zero-position fixation input IZCLAMP_ | 39 ﬂe |
(Valid while ON)
T —
-
IS-ON $ ié
Servo ON Input —— 40 —
(Servo ON while signal ON) y -
$ iz—’ 1 SG "
P operation command input | o [P-CON 4 >N F«— Signal ground
(P operates while ON)
$ iz — 5 | S-RDY+ Servo ready output (ON)
-
N e
Forbid FWD driving input -] ~—1P-0T 42 e SIZZ 6 |smOY-
(Forbidden while OFF) ) L f—— while receivable /SON) o
-
] L IN-OT 43 ﬂ—) COIN+ voltage of
Forbld.REV drl\{lng input —oJ\ — N 7l Position finished optocoupler
(Forbidden while OFF) ‘ | ¥3s | com- (onwhie isne) opbcn
H:._ﬂ N — put :
Alarm reset input IALM-RST |44 —>h ] DC 30V
(Reset while on) 9 N-CMP+Th g stent Max
L f——The speed is consisten t
—{—1 —>| i X curren
Torque limit selection e 45 EX= SIZ" 0 | NV-CMP- (ON while consistent) | D 50mA
( According to torque limiting —
mode )
v ALMY <. rvo alarm output
*“’ 2 ALM: OEF while alarm

Eg Connector shell

FG Shields are connected to connector shell

", éf is the twisted shields. Frame grounded

*2.DC24V power should be prepared by user. And double insulation or reinforced insulation equipments should be used for DC24V power.

*3. Connected while using absolute encoder. But never connect backup battery while using encoder cables with battery unit.

*4. Output signal should be received by linear receiver.

Note: While using 24V braker,DC24V power should be separated from the power for input and output signal (CN1). Please prepare other power individually,
otherwise, there may be misoperation of input and output signal while power on.
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3.14 Regenerative Resistor Connection

When the regenerative energy processing capacity is insufficient, connect an external regenerative
resistor as required to set the regenerative resistor capacity (Pn012) and the regenerative resistor
value (Pn013).

3.14.1 Connection of Regenerative Resistors

The driver models 1R1A,1R7A,3R3A,500D,600D,700D,800D,121D have no built-in regenerative
resistor. When a regenerative resistor is externally connected, the resistor is connected to the B1/+
and B2 terminals. Refer to “A single-phase wiring diagram”. Or it is connected to the + and PB
terminals. Refer to “E/F single-phase wiring diagram”.

In addition to 1R1A, 1R7A,3R3A,500D,600D,700D,800D,121D, the driver model has a built-in
regenerative resistor. When the internal regenerative resistor does not meet the requirements, a
regenerative resistor can be connected to remove the short wiring between the B2-B3 terminals
and connect the external regenerative resistor to the driver. For B1/+, B2 terminals, refer to “B/C/D
volume three-phase wiring diagram”.

3.14.2 Selection of Regenerative Resistor

. : . el o Maximal of external
Mode Break resister | internal resister external ; .
resister resister resister
SD780-1R1A / 40 400
SD780-1R7A / 40 200
SD780-3R3A / 40 100
SD780-5R5A 40Q 60W 25 70
SD780-7R6A 360 40Q 60W 15 50
SD780-9R5A 40Q 60W 15 40
SD780-120A 300 200W 10 30
SD780-160A 30Q 200W 10 30
SD780-2R5D 80Q 60W 80 225
SD780-3R8D 80Q 60W 55 180
SD780-6R0D 40Q 60W 35 110
SD780-8R4D 700 40Q 60W 25 85
SD780-110D 40Q 60W 25 70
SD780-170D 30Q 100W 30 50
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SD780-240D

SD780-300D

SD780-500D

SD780-600D

SD780-700D

SD780-800D

SD780-121D

300 200W 15 40
30Q 200W 15 30
/ 10 20
/ 10 20
/ 10 15
/ 10 15
/ 8 12

Note: When external braking resistor is needed, please select the resistance value of the braking
resistor according to the above table. Select the braking resistor's power according to the braking
frequency of the field conditions and the cooling conditions of the braking resistor, you could

consult factory if you have any problem.

3.15 Noise and High Harmonic Countermeasures

The following describes noise and harmonic measures:

This servo unit has a built-in microprocessor. Therefore, it may be subject to noise from its

peripheral equipment.

To prevent mutual noise interference between the servo unit and its peripheral devices, the
following measures to prevent noise interference can be taken as required.

Set the input command device and noise filter as close to the servo unit as possible.
Be sure to connect a surge suppressor to the coils of relays, solenoids, and electromagnetic

contactors.

Do not use the same bushing for the main circuit cable and the input/output signal
cable/encoder cable, and do not bind them together. When wired, the main circuit cable and
the input/output signal cable/encoder cable should be separated by more than 30cm.

Do not use the same power supply as the electric welder or EDM machine. Even if it is not
the same power supply, connect a noise filter to the input side of the main circuit power
cable and the control power cable when there is a high-frequency generator nearby.
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4 Trial operation

4 Trial operation

4.1 Inspections and Notes before Trail Operation

In order to ensure the safe and correct trail operation, please check the programs as below before
that:

4.1.1 Conditions of the Servo Motor

You need to check and confirm all programs as below, if there is any problem, please handle it
properly before that trail operation

®  Are the settings, wires and connections correct?

® s there any looseness in each fastening part?

®  When you use servo motors with oil seals, is the oil seal damaged? Is it smeared with organic
oil?

® s the brake released beforehand when it is a servo motor with a holding brake?

4.1.2 Conditions of the Servo Drive

You need to check and confirm all programs as below, if there is any problem, please handle it
properly before that trail operation.

®  Are the settings, wires and connections correct?
® s the supply voltage of the servo unit normal?
® s the driver status display interface free of warnings and alarms?

4.1.3 Installation

® Install the servo motor and servo unit according to the installation conditions.
®  The servo motor may fall when it rotates, so be sure to fix it on the machine.
®  Be sure to leave the servo motor at no load.

4.2 JOG trail operation

The trial run refers to the JOG operation of the servo motor unit. The purpose of the single trial
operation of the servo motor is to confirm whether the servo unit and the servo motor are correctly
connected and whether the servo motor is operating normally. Confirm the following points before
running:

1. The motor is in the enabled state and the jog operation is invalid during the operation.

2. We suggest that the load inertia is not greater than 30 times of the motor inertia, or it could possibly
cause strong mechanical vibration.

3. The Pn500, Pn310, Pn311 parameters set JOG speed, acceleration and deceleration time.
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5 Operation

5.1 Basic Functions

5.1.1 Quick Guide

’ Basic parameters quick guide

4 Y \ 4

Sewo-enabled, Over travel Motor rotation direction St.op modes
Sgltmg parameters” Pn601~Prj609 e Setiing parameter Pn002 Setting parameters
For wiring details, see “sequence input circuit Pn004/ Pn005 / Pn007
// \\\*\ A 4
. Electromagnetic brake Regeneration resistance overload Torque limit
Setting parameters Pn008/Pn009/Pn010 | | Setting parameters Pn012/Pn013 erloa Setting ters Pn050~Pn052
h iis, see " f | " Setting Pn015/Pn016 Ng paramelers Tt
For wiring details, see "sequence output For wiring details, see ° Setting parameters Pn045~Pn047
circuit’ Resistor connection’ (undervoltage)

5.1.2 Servo Enable and Over-Travel Setting
Enable

Set the servo ON (/S-ON) signal that controls servo motor electrification / non- electrification. Pin
numbers can be configured by parameters Pn601 ~ Pn609, and are always configured

effectively by parameters Pn610 ~ Pn612. See “Input Signal Configuration” for details. The internal

enable of the servo can also be turned on by setting the parameter PN0O1 (internal enable switch)
to 1.

Over-travel

The over-travel prevention function of the servo unit refers to the safety function of forcibly
stopping the servo motor by inputting a signal of the limit switch when the movement part of the
machine exceeds the safe movement range. For rotating applications such as disc table and
conveyor, the over-travel function may not be required. In this case, the input signal wiring for over-
range is not required.

1. In the one way over travel state, commands in the opposite direction of over travel can be received.

2. In position control, when the servo motor stops due to over travel, the position deviation remains
unchanged. To clear the position deviation, a clear signal (CLR) must be input.

1. Signal Setting

Pin numbers can be configured by parameters Pn601 ~ Pn609, and are always configured
effectively by parameters Pn610 ~ Pn612. See “Input Signal Configuration” for details.
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2. Stop Mode

When an over-travel occurs, the servo motor can be stopped by any of the following three
methods:

® Dynamic brake (DB) stop: By short-circuiting the electrical circuit, the servo motor can be
quickly stopped.

Deceleration stop: Decelerate to stop with the emergency stop torque (Pn053).

Coast to a stop: Naturally stopped due to friction when the motor rotates.

The servo motor status after stopping is divided into the following two types:
Coast mode: A state that naturally stops due to friction when the motor rotates.
Zero clamp mode: The state of the zero position is maintained in the position loop.
When the over-travel occurs, select the stopping method of the servo motor through Pn007.

For details, please see parameter Pn007.

It cannot decelerate to stop during torque control. Pn007 is set to DB or free running stop. After the servo
motor stops, it enters the free running state.

3. Warning Checkout

The over-travel warning function is a function that detects the over-travel warning (A.9A0) after the
over-travel is entered when the servo is turned on. With this function, the servo unit can transmit
the information on detecting the over-travel to the host device even if the over-travel signal is input
instantaneously. When using this function, please set Pn006=1 “Check over-travel warning”.

The timing of check out over-travel warning:

OFF ON
_Invalid | Valid Invalid Valid Invalid
Overtravel signal J
. Normal
Overtravel warning | Warning status lasts 1s Normal
AL9AO :
‘ Enable OFF does not check outwarning ‘ ‘ Automatically clear warnings

1) Awarning is detected when an over-travel occurs in the same direction as the instruction.

2)  Warnings are not detected for overtravel in the reverse direction from the reference.
Example: A warning will not be output for a forward instruction even if the N-OT signal
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(reverse run prohibited).

3)  When there is no instruction, an over-travel wamning in the forward or reverse direction will be
detected.

4)  When the servo is turned OFF, no warning will be detected even if it enters the over-travel
status.

5)  In the over-travel status, no warning is detected when the servo is switched from the servo
OFF state to the servo ON status.

6) The warning I/O will remain output for 1 second after the over-travel status is released and
will be automatically cleared afterwards.

5.1.3 Motor Rotation Direction

The actual rotation direction of the servo motor can be switched by Pn002 without changing the
polarity of the speed reference/position reference. At this time, although the rotation direction of the
motor is changed, the polarity of the output signal from the servo unit, such as the encoder
frequency-divided pulse output, does not change.

Pn002=0 in the factory setting (forward rotation direction) indicates that the counterclockwise
rotation (CCW) is positive when looking at the servo motor cover.

Function Parameter Range Default | Unit Communication When
mode address enabled
Motor
rotafion | _ 0 . 0x0002 After
direction restart
Pn002 selection
Faces to the motor end:
0- Counterclockwise direction is positive.
1- Clockwise direction is positive.

5.1.4 Stop Mode
1. Servo OFF and class 1 alarms
Motor stop method can be selected by Pn004

+ Dynamic brake (DB) stops and maintains DB status: By shorting the electrical circuit, the servo
motor can be stopped in an emergency, and the DB status is maintained after stopping.

+ Dynamic brake (DB) stops and DB status is released: By shorting the electrical circuit, the servo
motor can be stopped in an emergency and the DB status is released after stopping.

+ Coast to a stop: Stopped naturally, with no control, by using the friction resistance of the
servomotor in operation.

When the servo motor stops or rotates at a very low speed, when dynamic braking stop is selected, it will be
the same as the free running state. No braking force is generated as in the free running state.
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2. Stopping modes for type 2 alarms

Type 2 alarms can select zero speed stop in addition to the servo OFF method and type 1 alarm
stop method. See the description of parameter Pn053 for the torque limit at zero speed stop.

The setting of zero speed stop method is only valid for position control and speed control.

5.1.5 Electromagnetic Brake

Aholding brake is a brake used to hold the position of the movable part of the machine when the
Servo unit is turned OFF so that movable part does not move due to gravity or external forces.
Holding brakes are built into servomotors with brakes. Please use it as shown below.

Vertical Axis Shaft with External Force Applied
_ Servo motor Moving part of machine
Holding brake External force servo motor

Prevents the moving part from
falling due to gravity when the

power supply is OFF. Holding brake

Prevents the moving part from moving
due to an external force.

Moving part of machine.

The brake has the following operation delay time. ON and OFF of the operation, please ensure the
brake operation time.
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Servo enable signal (/S-ON)  OFF ON OFF
Motor power OFF ON 3 OFF
Brake linkage signal (/BK) OFF ON OFF
i Brake holdin
Electromagnetic brake status Brake holding Brake release 1 ing
N YE

Position, speed command ° ] S No

k=i

2
=

1. Different types of brakes may have slight difference on the time of holding brakes and
loosening brakes.

2. Please ensure that the input command is after the brake opening operation to ensure the
accuracy of the command.

3. When the motor is locked, it may cause danger when the servo motor is prevented from
operating when the servo is turned off. The motor lock time (Pn008) can be set to ensure that
the motor during the brake is not operated.

Brake Signal (/BK) Output Timing during Servomotor Rotation

When an alarm occurs during servo motor rotation, the servo motor stops and the brake signal
(/BK) turns OFF. At this time, the brake signal (/BK) output time can be adjusted by setting the
brake command output speed value (Pn010) and the servo OFF - brake command waiting time
(Pn009), the brake signal (/BK) output time can be adjusted.

ON OFF
Servo enable signal (/S-ON)
Brake linkage signal(/BK) ON 1 OFF

. Motor is not
Motor power —
Motor power powered Brake delay
N release speed
A Pn010

Feedback speed

2

Brake delay
Pn009

When the motor speed is lower than the set value of Pn010 after the power to the servo motor is
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turned OFF, the /BK signal output time is subject to 1.

When the time set in Pn009 is exceededafter the power to the servo motor is turned OFF, and the
output time of /BK signal is subject to 2.

The motor stops locking /BK Signal OFF timing

When the servo motor is stopped, the brake (/BK) signal and the servo ON (/S-ON) signal are
turned off at the same time. By setting Pn008, it is possible to change the time from when the
servo ON (/S-ON) signal is OFF to when the motor actually enters the non-energized state.

Servo enable signal signal (/S-ON) ON OFF

Brake chain signal (/BK) Brake release Brake holding

The motor is not

Motor energized powered

Motor energized
Pn008

Note:

An alarm occurs when the servo motor is locked. Regardless of this setting, the servo motor
immediately enters the non-energized state.

At this time, the machine may move before the brake due to the delay of the brake action.
5.1.6 Regenerative Resistor

Refer to “Regeneration Resistor Connection” for the wiring method. When connecting an external
regenerative resistor, set parameters Pn012 and Pn013 according to the external resistance.

The regenerative resistor capacity should be set to a value that matches the allowable capacity of
the connected external regenerative resistor. The setting differs depending on the cooling condition
of the external regenerative resistor.

+ Self-cooling method (natural convection cooling): Set to 20% or less of the regenerative resistor
capacity (W).

+ Forced air cooling: Set to 50% or less of the regenerative resistor capacity (W).

Example: When the capacity of the self-cooling external regenerative resistor is 100W, the setting
value is 100W x 20% = 20W. Therefore, set Pn012 = 2 (setting unit: 10W).
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5.1.7 Overload

This servopack can change the detection time of the overload warning (AL.910) and overload
(continuous maximum) alarm (Er. 720). However, it is not possible to change the overload
characteristic and the detection value of the overload (instantaneous maximum) alarm (Er. 710).
The factory defaults are:

1. Change of the time of detection of overload warning (AL.910)

The factory overload warning detection time is 20% of the overload alarm detection time. The
overload warning detection time can be changed by changing the overload warning value (Pn015).
In addition, using it as an overload protection function corresponding to the system used can
improve the security of the system.

For example, as shown below, after changing the overload warning value (Pn015) from 20% to
50%, the overload warning detection time is half (50%) of the overload alarm detection time.

Overload 4
detection
time 50% overload
warning detected
\\ Overload alarm
* detection curve
="~ \\\
20% overload \‘\\\ T
warning detected Y Tt
i N A Torque command %
‘‘‘‘‘‘ [
»
100% 200%

2. Change of the detection time of the overload warning (Er. 720)

The overload (continuous maximum) alarm (Er. 720) can be detected in advance to prevent motor
overload.

By detecting the overload alarm by using the “decreased base current”, the overload alarm
detection time can be shortened. The detection value of the overload (instantaneous maximum)
alarm (Er. 710) cannot be changed.

Motor base current after rating reduction = motor current threshold for calculating overload alarm
(default is 1.15 times motor) * motor overload detection base current decrease rated (Pn016).

For example, as shown in the following figure, after setting Pn016 to 50%, the overload alarm can
be detected earlier because the motor overload is calculated from 50% of the base current. When
the value of Pn016 is changed, the overload alarm detection time will be changed.
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Overload detection
time

A

50% overload
alarm detection

curve

100% overload alarm detection curve

Torque command%

| -

100%

200%

5.1.8 Multi-turn Absolute Encoder

When using a multi-turn absolute encoder, an absolute value detection system can be constructed
by a host device. With the absolute value detection system, it is not necessary to perform an origin
return operation every time the power is turned on. In order to save the position data of the
absolute encoder, a battery unit needs to be installed. Install the battery on the battery unit of the
encoder cable with the battery unit. When using an encoder cable without a battery pack, install
the battery in the host device. The battery voltage is 3.2V ~4.5V. If the battery voltage is lower
than 3.2V, a battery under-voltage alarm (ER.830) will appear. Generally, 3.6V/3.7V lithium
batteries are used.

Related parameters setting:

Ll

Function Parameter Rang | Default Unit Communication When enabled
code e s address
Method to
use absolute | 0~1 0 - 0x0040 After restart
encoder
0- Use an absolute encoder as an absolute encoder: If the motor is an absolute
multi-turn encoder, setting this parameter to 0 can use the multi-turn absolute
Pn040 | function. This function must be used with the encoder cable with battery, otherwise
the servo will alarm (ER.810).
1- Use an absolute encoder as an incremental encoder: When used as an
incremental encoder, the power-off position won't be recorded and warning or
alarm, corresponding to multiple revolutions, won't happen either when the battery
is under-voltage or the drive is de-energized.
Absolute
encoder
battery 0~1 0 — 0x0041 After restart
Pn041 | waming/wam
ing selection
0- Set the low battery voltage as a fault: The driver powers up/resets for 4 ~ 9
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seconds to monitor the battery status. Under-voltage will be reported as an under
voltage alarm (Er. 830). Over time will not be detected. The drive cannot operate
normally in a fault statue.
1- Set the low battery voltage as a wamning: Under-voltage (below 3.2V) will be
reported as an under voltage alarm (Al.930). It will always monitor the battery
voltage and can be self-recovery meanwhile enable running is out of restriction.
Absolute
encoder 0~2 0 — 0x0792 After restart
operation
0- No action.
1- Write motor parameters to encoder EEPROM: After modifying the motor
parameters, you need to perform this operation to write the data to the encoder.
Pn792 | 2- Clear multi-turn encoder laps: if you use it initially or replace or insert/remove
the battery during power-down of the drive. After power on, an encoder backup
alarm (Er. 810) will be reported. This parameter is set to 2 in the servo disenable
status (after setting it to 2, the parameter will be Automatically return to 0, this is a
normal phenomenon) and it can only be cleared after re-powered. The alarm
clearing will clear the encoder multi-turn value at the same time, and the single-
turn value will be retained.

Related monitoring data:

Monitoring . . Communication

e Monitoring name Range Unit address
Absolute encoder 0x80000000 ~ Encoder OXEO11

Un010 single-turn value OXTFrf pulse unit

Displays the single-turn absolute position of the absolute encoder.

Absolute encoder 0x80000000 ~ Encoder
: . 0xE011

Unot1 multi-turn value Wi pulse unit

Display the number of turns of the multi-turn encoder when the multi-turn encoder
is used. After the multi-turn encoder reset operation is performed, the value is 0.

1. When replacing the battery, please do it when the drive is powered on and the encoder line is connected
normally, otherwise the encoder backup warning will be reported when it is connected again, at which time
the absolute position is lost and it is necessary to clear the multi-turn encoding circle action again.

5.1.9 Torque Limit
1.Torque limit method

For the purpose of protecting the machine etc., the output torque can be limited and set by
parameter Pn050. The torque limit can be set in the following five ways:

Related

Pn050 Torque limit method description
parameters
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0 Analog torque (torque mode is invalid) Pn405
1 Maximum torque limit 1 Pn051
2 Positive torque limit 1 (Pn051), reverse maximum torque limit 2 Ezgg;
3 Maximym torque I?mit 1 when th torque limit switching (/TLC) Pn051

signal is OFF; Maximum torque limit 2 when ON. Pn052
4 Restricted by internal torque command (effective in torque mode) Pn410

1. The input voltage of the analog command for torque limiting has no polarity. The absolute value of the
voltage is taken, and the torque limiting value corresponding to that absolute value is used in both the forward

direction and the reverse direction.
2. If the set value exceeds the maximum torque of the servo motor used, the actual torque is also limited to

2.Torque limit output signal

The torque limit (/CLT) output is ON means the motor output torque is in the limit state. This signal
can be used to confirm the status of the current torque limit of the motor. Refer to “Sequence
Output Circuit” for the wiring method. Refer to “Switching Output Signal” for parameter setting.

3.Torque limit under voltage

When the instantaneous power failure and the main circuit power supply voltage are insufficient for
a short period of time, the main circuit DC voltage inside the servo unit is below the specified
value, an under-voltage warning is detected, and the function for limiting the output torque can be
selected. Related parameters are as below:

Function Parameter Range | Default | Unit Communication When
code address enabled
0x00
Under-voltagg ~ 0 — 0x0045 After restart
function selection
0x02

Pn045 | 0- No Detection of Main Circuit Descent Warning.

1 - Detection of Main Circuit Descent Warning.

2 - Detect main circuit down warning and perform torque limit. The relevant torque
limit is matched with Pn046/Pn047. For details, refer to “Main circuit under-voltage
torque limit”.

Torque limit 0
when main circuit ~ 50 % 0x0046 Immediately
Pn046 voltage drops 100
According to the under voltage warning, it will impose the torque limit inside the
servo unit.

Pn047 Torque limit 0 100 ms 0x0047 Immediately
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release time ~
when main circuit 1000

voltage drops
After the under-voltage warning signal releases, the torque limit value is controlled
within the servo unit according to the set time. For details, see “Under-voltage limit
of the main circuit”.

By combining this function with the setting function of the instantaneous stop holding time, when
the power supply voltage is insufficient, it is possible to avoid the shutdown due to the alarm and
continue the operation without performing the power restoration operation.

Uner-voltage warning, apply torque limit inside the servo unit. After receiving the under voltage
warning release signal, the torque limit value is controlled within the servo unit according to the set
release time. The logical timing is as follows:

Main circuit power disconnection time

Main circuit input power I

% The bus voltage drop speed can be alleviated by
280V *1 o2
limiting the output torque

bus voltage 200V

Undervoltage warning Starting torque

mit M Pn047
Torque limit

Pn046

0% Torque
1: 560V at 400VAC
2: 400V at 400VAC

5.2 Position Mode

For details on the wiring related to the position mode; see “Connection Control Example for
Paosition Control”. The position control is selected by the control mode selection (Pn000 = 0, factory
default).
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5.2.1 Quick Guide

Quick Guide

Connect each part properly
Drive parel display is normal

The upper systemsends
afixed pulse

No

Is the actual position
consistent with the given?

Confirm the gear ratio (Pn204,
Pn206), frequency output (Pn070)
setting

Yes

pulses follow given
changes?

Confirm the wiring (PULS/SIGN)
Pulse input
Filter Selection (Pn200)

Run response to meet
requirements?

For details of gain
Yes adjustment, see
"Adjustment"

]

A
The end

Enable operation

Is the direction of operation
consistent with the given?

Confirm Pn202 setting
direction

A\ 4
A\ 4

5.2.2 Basic Settings
The following describes the basic settings for position control:
1. Command pulse filter selection

The appropriate command pulse filter can be selected according to the frequency of the highest
pulse in operation, which can be set by parameter Pn200. For details, refer to the relevant
description of the function code. If the selection is not appropriate, the received pulse of the servo
unit may be lost or increased.

2. Pulse input form

According to the pulse output form of the upper system, the pulse input form of the servo unit is
selected.
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Fucrc]:jtfn sztlt:;g Order form Forward instruction Reverse instruction
Pulse + PULS o | oeus
0 direction (CN1-7) ony I
t SON | SN T Lowkwl
p05|tl|ve (CN1-11) High level (CN1-11) oW eve
logic
CW+CCW ow 1 Lowlevel cw
> (CN1-7) ontny L g
! positive Cow cow "] Lowlevel
logic (CN1-11) N e
| |
— o0 90’
Quadrature e Phase A
) JEE I S D
Pn201 4 encoding4 | FreseA (CN1-7)
times PhaseB
PhaseB | L[ LI ©Ni-19) LT
|
Pulse + |
se+ | PULS TN ey
5 direction (GN1-7) onn UUU
ne;ggitéve %ﬁT_11) ] Lowlevel (Scli:J—H] I Hanevel
cw Frrr— o
5 CW+CtCW (CN1-) —  Highlevel oNi-T) U
negative o cow
logic (%%vxm [H R R N A= I Hgnlewel

3. Electronic gear ratio

When the reduction ratio of the motor shaft and the load side is n/m (when the load shaft rotates by
n revolutions when the motor rotates by m revolutions), the set value of the electronic gear ratio
can be obtained by the following formula:

El . B Pn204
ectronic gear ratio Z = m

_ Encoder resolution 2
Load shaft movement amount in 1 rotation (command unit) n
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Mechanical system

Ball screw Rotary table Belt + Pulley
Steps Content Comnn ur: 000t o aon Command unit: 0.005mm
Load shaft Load s)\aﬂ
EHEE@EID Reduction
Load sha ratio1:100 '::Ud:il?g Pulley dia: 100mm
24 bitencoder  Ball screw lead: 6mm 24 bit encoder ’
24 bit encoder
Rotation angel per turn: Pulley dia: 100mm
Machine | Ball screw lead: 6mm o | (Pulley circumference
1 - . . 360
specification | Reduction ratio: 1/1 Reduction ratio: 1/100 314mm)
' Reduction ratio: 1/50
Encoder 8388608 (23 bit) 83886708 (23 bit) 8388608 (23 bit)
2 resolution 16777216 (24 bit) 16777216 (24 bit) 16777216 (24 bit)
131072 (17 bit) 131072 (17 bit) 131072 (17 bit)
3| Command | o 001mm (1mm) 001° 0.005mm (5mm)
Load shaft
movement in
4 1 rotation | 6mm/0.001mm = 6000 | 360°/0.01°= 36000 [{314mm/0.005mm = 62800
(command
unit)
B
5 Electronic | B 83388608 1 A B 83388608 50
gearratio |4~ 6000 1| 83388608 100 | 7= Tgrg00 1T
~ 36000 1
Pn204: 8388608 Pn204: 838860800 Pn204: 419430400
6 | Parameters
Pn206: 6000 Pn206: 36000 Pn206: 62800

1. Electronics gear ratio numerator (Pn204) set to 0, electronic gear ratio than the denominator (Pn206) set
the value of the number of pulses corresponding to the motor running one lap, for example, Pn204
(numerator) set to 0, Pn206 (Denominator) set to 10000, it means that the upper computer (PLC, motion
controller, etc.) send 10000 pulses servo motor turn one lap.

2.0.001 < electronic gear ratio (B/A) < 83887 beyond this setting range, "Parameter Setting abnormality
(Er.040) alarm" (for 23 bit encoder).

5.2.3 Deviation Clearance
The deviation clear signal (/CLR) is the input signal to clear the servo unit deviation counter.

1. Clear signal wiring

Deviation clear signal wiring can be divided into linear driver output and open collector output.
Please refer to “Position Command Input Circuit” for wiring details.
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2. Setting the deviation clear mode

The shape of the clear signal is set by Pn272.

Function . Communication When
Parameter Range Default | unit
code address enabled
" - Power
Postion doviation | 0x00~ | o | | 00272 | down
0x03 effective

Set the clear mode of the digital position deviation clear signal (/CLR):
Pn272
0-level clear when cleared.
1-rising edge OFF->ON clear.
2-Clear when 2-level OFF.
3-falling edge clears when ON->OFF.

When Pn272 =0 or 2, in order to perform clear signal processing, the amplitude of the clear signal
must be 250us or more.

When Pn272 =1 or 3, in order to perform clear signal processing, the amplitude of the clear signal
must be 20us or more.

If the setting is set to hold clear, the servo lock function is invalid. As a result, the servo motor will rotate
slightly due to drift pulses in the speed loop.

3. Deviation clearing method selection

Depending on the status of the servo unit, you can choose when to clear the position deviation. Set
the deviation clearing method by Pn273:

Function Parameter Range Default Unit Communication When
code address enabled
Position 0x00 Power

deviation ~ 0 — 0x0273 down
clear mode 0x02 effective

Set themode of the deviation clearing:

Pn273 | 0-Servo OFF, alarm, / CLR signal position deviation can be cleared.
1-/CLR signal position deviation can be cleared.

2-Alarm/CLR signal position deviation can be cleared.

3-Cleared in case of servo OFF, alarm and limit.

4-Not clearting the position deviation.

5-Cleared in case of servo OFF, alarm and limit.

See the “Deviation Clearance” for details on the pulse amplitude of the clear signal.
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In position control, the positional deviation remains unchanged when the servo motor is stopped
due to the travel limit.

When the position mode is running, the servo motor stops due to the travel limit. If the upper computer
continues to send pulses at this time, the position deviation will keep increasing and the position deviation

will not be cleared automatically, which may cause the motor to fly when the travel limit is excluded.

5.2.4 Command Pulse Prohibition

The command pulse inhibition (/INHIBIT) function is a function that prohibits the command pulse
input from being counted during position control. When this function is enabled, the servo unit
enters a state where it cannot receive the command pulse input.

1. Configuration of Command Pulse Prohibition
The signal is not configured in the factory default switch configuration. Therefore, the pin number
configuration (0x0D) needs to be performed by parameters Pn601 ~ Pn609.

2. Command pulse inhibited wiring

The command pulse disable signal is a universally configurable digital input. See “Sequence Input
Circuit” for wiring details.

5.2.5 Positioning Approach

When positioning is close to (/NEAR) position control, the host device may receive the positioning
proximity signal before confirming the positioning completion signal, so as to prepare for the
sequence of actions after the positioning is completed. In this way, the time required to complete
the positioning can be shortened. This signal is usually used in pair with the positioning completion
signal. Refer to the “Positioning completed” instruction for the positioning completion signal.

1. Positioning close to the configuration

The signal is not configured in the factory default digital output configuration. Therefore, the pin
number configuration (0x08) needs to be performed by parameters Pn613~Pn615.

When the difference between the command pulse number of the host device and the movement
amount of the servo motor (position deviation) is lower than the setting value of Pn260 (position
proximity signal width), the signal is output when the positioning close output condition is satisfied.

2. Locating close wiring

The positioning proximity signal is a universally configurable digital output. See “Sequence Output
Circuit” for wiring details.
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5.2.6 Positioning Completion
In position control, it indicates the servo motor positioning completed (/COIN) signal.

1. Positioning completed configuration

In the factory default digital output configuration, the signal is configured as CN1's 27th and 28th
pin numbers (Pn614=0x01) by default. Please confirm before use.

Function Parameter Range Default Unit Communication When
code address enabled
P03|t|on!ng 0~ Command 0x0262 .
completion 7 unit 0X0263 Immediately
range 1073741824
Pn262 | In the position control, the servo motor positioning completion signal will be output when

the difference between the command pulse number from the host device and the servo
motor movement amount (position deviation) is lower than the set value that means the
host device confirming positioning has been completed.

If the set value is too large, the permanent positioning completion signal may be output when the
deviation is small during low-speed operation. When outputting a constant positioning signal,
please lower the setting until the signal is no longer output.

Function Parameter Range Default Unit Communication When
code address enabled
Positioning
completion | 0x00 ~ 0 — 00274 | Immediately
signal 0x02
output time
Set the output timing of the positioning completion signal /COIN:
Pn274 | 0- Output when the absolute value of position deviation is less than the positioning

completion range (Pn262).
1- Output when the absolute value of the position deviation is smaller than the positioning

completion range (Pn262) and the command after the position command filtering is 0.
2- Output When the absolute value of the position deviation is smaller than the positioning

completion range (Pn262) and the positioning command input is 0.
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2. Positioning completion wiring

The positioning completion signal is a universally configurable digital output. For wiring details,
refer to “Sequence Output Circuit”.

Example of optocoupler circuit Example of relay circuit
Controller Controller
5V~30V 5V~30V
Servo driver Servo driver

N

SEN N K SEN

OC. OC.

GN GN

) )
Twisted pair Twisted pair

5.2.7 Command Pulse Input Magnification Switching

The ON/OFF of the override input switching signal (/PSEL) of the command pulse input switches
the input override of the position command pulse to 1 and n times (n = 1 to 100). The switching of
the override can be confirmed by the command pulse input of the override switching output signal
(/PSELA).

Please switch the command pulse magnification while the position command pulse is 0. If the
position command pulse is not 0, the servo motor may cause a position error or cause a position
loss.

1. Configuration of command pulse input magnification switching

The signal is not configured in the factory default digital input configuration. Therefore, the pin
number configuration (0x10) needs to be performed by parameters Pn601 ~ Pn609.

Function . Communication When
code Parameter Range | Default | Unit address enabled
Command pulse 1~ x1 .
input magnification 100 ! times 0x0203 Immediately
Pn203 Set the command pulse input magnification value to be used in conjunction with

ON/OFF of the command pulse magnification switching signal for switching the
position command pulse input magnification to 1 and the parameter setting multiple.
Note: The input pulse frequency is too low. If the value is set too large, the speed may
not be steady.
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Valid
Command pulse input multiplier nvalid
switching input signal /PSEL ‘ Valid
Command pulse input multiplier Invalid
switching output signal /PSELA
Below 4ms Below 4ms
Internal action X1 Pn203 xl

2. Command pulse input magnification switching wiring

The command pulse input override signal is a universally configurable digital input. See “Sequence
Input Circuit” for wiring details.

5.2.8 Smooth Settings

The command pulse input is filtered to make the rotation of the servo motor smoother. This
function is more effective in the following situations:

®  The host device that issued the command does not perform acceleration /
deceleration.

When the instruction pulse frequency is extremely low.

When the position command smoothing function is set, the system response may be
affected. Please use it reasonably.

The filter-related parameter settings are as follows:

Function Parameter Range Default Unit Communication When
code address enabled

Position command low- After

pass filter time constant 0~655 0 ms 0x0211 stop

This parameter is used to set the time constant of the first-order low-pass filter
corresponding to the position command and it can reduce the mechanical shock in the
case of abrupt changes in the input pulse command frequency by setting this parameter. If
set too large, the servo response will slow down.

Pn211

Moving average After
filtering time of position | 0~ 1000 0 ms 0x0212 sto
command p

Pn212 ["This parameter is used to set the time constant of the moving average filter of the
corresponding position instruction. It can reduce the mechanical shock in the case of
abrupt changes in the input pulse command frequency by setting this parameter. If set too
large, the servo response will slow down.
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The difference between the position command low-pass filter time constant and the position
command's moving average filter time is shown below:

Low pass filter Moving average filter
Position instruction Before filtering  Position instruction ——  Before filtering
— Afterfiltering — Afterfiltering
63.2%
36.8%
> PEN Time > < Time
Pn211 Pn211 Pn212 Pn212

Moving average filter

Before filtering

Position instruction P”21,2 I After filtering
> i
P21z Time

5.2.9 Frequency-division Output

The encoder frequency-divided pulse output is a signal that is output to the outside in the form of a
two-phase pulse (phase A, phase B) with a phase difference of 90° after processing the signal
from the encoder inside the servo unit. Used as position feedback in the host device.

Frequency-division pulse output parameter configuration

How to set the encoder frequency pulse output as follows:

Function Parameter Range Default Unit Communication When
code address enabled
Encoder 16 ~
divider 4194304 2048 0x0070 After restart
pulses
Pn070

The number of pulses per cycle from the encoder is divided by frequency in
accordance with the set value of this parameter. Please set it according to the
system specifications of the machine and host device.

Divided Af
Pn072 frequency 0~1 0 - 0x0072 teII:t
output resta
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reversed

A/B pulse phase sequence logic when setting forward/reverse:
0- Don't revert the pulse output: When forward, A leads B.
1- 1- Revert the pulse output: When forward, B leads A .

1. Frequency division pulse

The number of pulses per revolution from the encoder is processed inside the servo pack and then
divided down and output to the set value of Pn070.

The encoder's number of divided pulse outputs is set according to the system specifications of the
machine and the host device.

The setting of frequency division pulse number of encoder will be limited by the resolution of
encoder. The maximum output frequency of frequency division pulse of encoder shall not exceed
4MHz (after 4 times frequency), as shown in the table below:

Pul;?egﬁgzsrgéﬁgz%der  Setting Encoder Resolution Upper Limit of motor
(pulselr) increment | 17 bits | 20 bits | 23 bits Speed ( r/min)

16 ~ 16384 1 0 0 0 6000
16386 ~ 32768 2 0 0 0 3000
32772 ~ 65536 4 0 0 0 1500
65544 ~ 131072 8 0 0 0 750
131088 ~ 262144 16 - 0 0 375
262176 ~ 524288 32 - 0 0 187
524352 ~ 1048576 64 - 0 0 93
1048704 ~ 2097152 128 - - 0 46
2097408 ~ 4194304 256 - - 0 23

Output example: When Pn070=16 (16 pulses per revolution), an example of the output of the
encoder-divided pulse output A-phase (PAO) signal and the encoder-divided pulse output B-phase
(PBO) signal is shown below.

1 Resolution Pn070=16
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2

Frequency division output reversed

When forward, B phase
leads 90°
90°

When reversing, phase
A leads 90°
90°

Time

Time

Parameter Pn072 can be set to revert the logic of the AB phase signal of the divided output pulse.

The amplitude of the Z-phase pulse varies with the number of encoder frequency-division pulses
(Pn070) and is consistent with the amplitude of the A-phase. The smaller the frequency division
pulse number (Pn070) is, the wider the Z-phase pulse amplitude is.

Frequency division pulse output wiring

Refer to the “Linear Drive Output Circuit” for details on the wiring of the frequency division pulse

output.

Servodrive  Twisted pa{l

Using a linear receiver

@ SN75ALS175

o e o

TS 22004700
PBO @
PBO -
PCO lﬁ;
PCO
GND GND
\Z

Fo 4T

Sheild wire

sl

Please connect the shield

wire according to the
requirements of the
equipment

The voltage of the encoder divider pulse output is differential + 5V, the C (Z) phase pulse is very small
because of the pulse width, so it is difficult to measure the change with a multimeter, and it needs to
cooperate with the high-speed input point of the upper computer to capture the pulse, or the number of

encoder divider pulses (Pn070) can be set to the minimum (16), and then cooperate with the multimeter

voltage file to measure.
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5.3 Speed Mode

For details on speed mode wiring, see “Speed Control Connection Example”. It is selected by
control mode selection (Pn000).

The speed control mode is divided into internal speed mode (Pn000=3) and analog speed mode
(Pn000=1) according to the command source.

5.3.1 Quick Guide

Speed Control Quick
Guide

Internal speed control

Connect each part properly (Pn000=3) The upper system gives a binary signall
Drive panel display is normal (/SPD-A, /SPD-B, /SPD-D)
Select internal speed (Pn304, Pn305, Pn306)
Analog speed comrol#
(Pn000=1)

The upper system gives a fixed voltage-V
REF

Is the actual speed consisten

Monitoring Un103, receiving spee with the given?

follows given changes?

Confirm the wiring Yes Confirm analog speed command
Yes (V-REF) gain setting Pn300, Pn302, Pn303
See "Analog Input Circuit" for details
A4
Y

No

Enable operation

Run response to meet
requirements?

No Gain adjustment, see
Yes "Adjustment" for details.

]

Is the direction of operation
consistent with the given?

Confirm Pn301 setting direction.
Yes v
S The quick wizard
> ends
5.3.2 Basic Settings

Control mode selection (Pn000=3), internal speed mode, internal speed command direction
selection based on digital input (/SPD-D) internal speed command selection A (/SPD-A), internal
speed command selection B (/SPD- B) configuration to select the speed instruction.

The control mode selection (Pn000 = 1) is the analog speed mode. The speed command is given
according to the voltage of V-REF (CN1-5, CN1-6) and the set value of analog speed command
gain Pn300.

77 SD780 Series Servo Technical Manual



5 Operation

The basic settings for these two modes are described below:

1. Analog speed

Function . Communication When
code Paramete Range | Default Unit Address enabled
Analog
0.01v/
speed | 180~ | gan | ateq 0x0300 Immediately
command 3000 speed
Pn300 gan

This parameter is used to set servo motor speed that should be equal to analog
voltage value (V-REF) required for the speed command of the rated value.
Caution: Do not apply more than -10V ~ 10V and exceeding this range may cause
damage to the driver.

Analog
speed 154 | 9 : 0x0301 Immediately
command
Pn301 negation
Set the voltage polarity of the analog speed command:
0-Positive polarity: positive voltage corresponds to positive speed command.
1- Negative polarity: positive voltage corresponds to negative speed command.
Analog
_ speed 0~ 1 040 ms 0x0302 Immediately
instruction | 5535
Pn302 filter time

The function could be set to smooth the speed command when one delay filter is
applied to the analog speed command (V-REF) input and it does not usually need
to be changed. If the set value is too large, the responsiveness may decrease.
Please set this parameter while confirming the response.

Analog

speed
command 0~3 0 \Y 0x0303 Immediately
dead zone
Pn303 range
In the analog speed control, even if the input command is 0V, the servo motor
may rotate at a slight speed. This is because there is a slight deviation in the
commands inside the servo unit. This error can be eliminated by setting an
appropriate analog speed command deadband range.

Set the analog voltage value of the speed command (V-REF, see “Analog Input Circuit” for wiring)
that makes the speed of the servo motor rated as the analog speed command gain Pn300.

Example: The factory default parameter Pn300 = 600 (6V corresponds to the rated speed
(assuming 3000rpm). If the V-REF input voltage is 1V, the speed command corresponds to
500rpm. If 3V is input, the speed command corresponds to 1500rpm.
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Motor speed rimin  Factory setting
Maximum input voltage +10V

Rated Speed
', '/1 / .........
; ,."" ........
0 Qs
l’ A
Minimum input voltagel 0V AT
sl
- ® Voltage-V

-30

N

[ i
Setting range 1.5V~30V corresponding
to rated speed

Input voltage range 0V~+10V

Adjustment of instruction offset
When analog speed control is used, even if the command is 0V, the servo motor may rotate at a

slight speed. This is because there is a slight deviation in the instructions inside the servo unit. This

slight deviation is called “offset”.

Motor speed Motor speed

After offset adjustment

Offset y
e :
V-REF Voltage V-REF Voltage

There are two methods of automatic adjustment and manual adjustment of offset adjustment.
Automatic adjustment is automatic adjusting command offset (Fn100) and manual adjustment is

manually adjusting command offset (Fn101). For details, see “Auxiliary Functions”.

1. For automatic adjustment, be sure to adjust the command bias amount in the state of servo OFF and the

upper computer (PLC, knob, etc.) giving Ov voltage command.
2. When adjusting manually, observe the operation of the motor while adjusting in the state of servo ON.

3. If the factory setting is restored, the offset adjustment value will not be initialized.
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2. Internal speed
A Parameter Range Default | Unit e When enabled
code address
inema;speed | 010000 | 100 | rpm | 0x0304 Immediately
Pn3os | "M% | 010000 | 200 | rom | 0x0305 Immediately
Pn305 '”temaé speed | 10000 | 300 | rpm 0x0306 Immediately
Pn306 When operating in the internal speed mode, the servo unit provides 3 internal
speed commands and selects A and B through the switching value internal speed
command. When the switching value internal speed command selects A and B at
OFF state, the internal speed is default as 0.

The speed is selected through the digital input signal control:

Switching value input signal o . . . .
Direction of speed instruction Speed instruction
/SPD-D | /SPD-A | /SPD-B
OFF OFF 0
OFF ON o Internal speed 1(Pn304)
OFF Positive
ON ON Internal speed 2(Pn305)
ON OFF Internal speed 3(Pn306)
OFF OFF 0
OFF ON ) Internal speed 1(Pn304)
ON Negative
ON ON Internal speed 2(Pn305)
ON OFF Internal speed 3(Pn306)
5.3.3 Soft Start

The soft start function is a speed command that converts a step speed command to a smoother
constant acceleration/deceleration. You can set the acceleration time and deceleration time, and
use this function when you want to achieve smooth speed control during speed control.

FmE e Parameter Range | Default | Unit ol R When enabled
code address

Speed

command 0

trapezoidal - 0 ms | 0x0310 Immediately
Pn310 acceleration 10000

time

Acceleration time of the set speed is from Or/min to the max speed (corresponding
to the motor model). When the given speed is more or less than the max speed,
the actual acceleration time is calculated in proportion.

80 SD780 Series Servo Technical Manual



5 Operation

Speed
command 0~
trapezoidal 0 ms | 0x0311 Immediately
deceleration 10000
Pn311 .
time
Deceleration time of the set speed is from max speed (corresponding to the motor
model) to Or/min. When the given speed is more or less than the max speed, the
actual deceleration time is calculated in proportion.
Maximum speed
Target speed

‘ < >
Actual deceleration time Actual deceleration time
- > -
Pn311 Pn311

Note that the acceleration and deceleration time refers to the acceleration from 0 to the maximum speed or
deceleration from the maximum speed to 0. It is judged by the maximum speed and not by the rated speed

or the given speed.

5.3.4 Zero Fixed Functions

The zero-fixed function means that when the zero-position fixed signal (/ZCLAMP) is ON, the servo
lock is performed when the input voltage of the speed command (V-REF) is lower than the speed
set by the fixed zero value (Pn501). At this time, the position loop is formed inside the servo unit,
and the speed command will be ignored. Therefore, when used for speed control, the host device
does not build a position loop.

The servo motor is fixed within £1 pulse of the zero position fixing effective position. Even if
rotation occurs due to external force, it will return to the zero position.

1. Zero-fixed configuration

The signal is not configured in the factory default switch configuration. Therefore, the pin number
configuration (0x0C) needs to be performed by parameters Pn601 ~ Pn609.

Function Parameter Range Default Unit Communication When
code address enabled
Zero )
Pn312 speed 0~3 3 - 0x0312 Immediately
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clamp
mode

mode:
0- Invalid.

Speed mode, setting the switching speed zero clamp signal (/ZCLAMP) working

1- Speed command is set to 0, not clamped after shutdown.

2- Speed command is set to 0, clamped after shutdown.

3- Speed command is lower than “zero position clamp speed threshold”, and
then speed command is set to 0 at first, clamped after stop.

Zero
Speed
Clamp
Pn313 Speed
Threshold

0~
10000

10

rm

0x0313 Immediately

is set to 3.

Set the zero control switching threshold when “zero speed clamp mode”(Pn312)

The relationship between zero fixed speed thresholds and zero fixed function is shown in the figure

below:
Speed

Zero position clamp
speed threshold Pn313

[ZCLAMP

Zero position clamp function

2. Zero-fixed wiring

ON

valid I invalid | valid I

OFF

invalid

The zero-fixed signal is a universally configurable digital input. See “Sequence Input Circuit” for

wiring details.

5.3.5 Rotation Detection Signal

When the motor speed is greater than the set value, a digital rotation detection signal (/TGON) is

output.

1. Configuration of rotation detection signal

Function Parameter Range | Default Unit Communication When
code address enabled
Rotation 1~
determination 20 rpm 0x0317 Immediately
Pn317 threshold 10000

When the motor speed is higher than the set value, the switch rotation detection
signal (/TGON) is output.
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This signal is not configured in the factory default digital output configuration. Please confirm
before use.

The signal is not configured in the factory default digital output configuration. Therefore, the pin
number configuration (0x03) needs to be performed by parameters Pn613~Pn615.

The output condition is that the signal is output when the current feedback speed (absolute value)
of the motor is higher than the setting value of Pn317 (rotation determination threshold).

2. Wiring of rotation detection signals

The rotation detection signal is a universally configurable digital output signal. See “Sequence
Output Circuit” for wiring details.

Example of optocoupler circuit Example of relay circuit

Controller Controller
5V~30V 5V~30V
Servo driver Servo driver
N
SEN N K SEN

0C¢ 0C¢
GN GN

Twisted pair 1

Twisted pair

5.3.6 Consistent Speed

The speed coincidence signal (/V-CMP) is a signal that is output when the difference between the
speed of the servo motor and the command speed is equal to or lowers than the set value of the
speed coincidence range Pn320. Used when interlocking with the upper device. This signal is the
output signal during speed control.

1. Configuration of Speed-consistent Signals

Function Parameter Range | Default | Uit Communication When
code address enabled
Speed consistent 0~ 10 | rpm 0x0320 | Immediately
Pn320 range 100
When the difference between the motor speed and the command speed is lower
than the set value, the switch-speed match signal (/V-CMP) is output.

In the factory default digital output configuration, the signal is configured as CN129 and 30 pin

numbers (Pn614=0x02) by default. Please confirm before use.
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Motor speed

Within the two dashed lines / V-CMP outputs

For example: Pn320=100, when the speed
command is 2000r/min, the feedback speed is

1900r/min~2100r/min, then the signal outputs

Speed command

2. Wiring of speed-consistent signals

The speed-consistent signal is a universally configurable digital output signal. For details on wiring,
see “Sequence Output Circuit”.

5.4 Torque Mode

Refer to “Connection Example of Torque Control” for details on the wiring related to the torque
mode. It is selected by control mode selection (Pn000=2). The torque mode is divided into the
internal torque command (Pn400=0) and the analog torque command (Pn400=1, factory default)
by the selection of the torque command source.
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5.4.1Quick Guide

Torque Control
Quick Guide

Internal torque command
Connect each part properl (Pn400=0)
Drive panel disp’:)lainngrmya\ P Internal torque command Pn410
¢ Analog torque command
(Pn400=1)
The Host system is given a fixed
voltage FREF
A
No
Monitoring Un102, receiving torqué Is the actual torque consisten
follows given changes? with the given?
y A
Confirm analog torque command
Yes Confirm the wiring (FREF) Yes ,e‘ateg Seﬁmgs
See details In "Analog Input Circutt Pn404, Pn405, Pnd07, Pnd13
A4
Y
Enable operation No
Run response to meet
requirements?
No Gain adjustment
Is the running directionsame with Yes See _Ad]kjslment .
the given? Instructions" for details
Confirm Pn406 setting direction
Yes v
Y ¥ v
— Quick Guide
> End
5.4.2 Basic Setting

Torque control is the operation method of inputting the torque command to the servo unit and
controlling the output of the servo motor through the size of the torque command.

When (torque command selection source) pn400 = 0, the internal torque command gives the
torque, and the torque value is directly set by the parameter pn410. In this way, the internal torque
can be given by writing the address 0x0410 through RS-485. When pn400 = 1, it is an analog
torque command, and the torque command is given according to the voltage connected to t-ref
(cn1-9, cn1-10) and the set value of pn405 (analog torque command gain).
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FL::r:)%t;on Parameter Range | Default | Unit Con;rgggg:tlon e\;\gﬁg d
Torque
command 0~1 1 - 0x0400 Immediately
selection
Pl Select the command source of Torque control;
0 - Internal setting.
1 - Analog setting.
Analog torque 0~
command filter 0.00 ms 0x0404 Immediately
time 655.35

Pn404 | The parameter is used to smooth the torque command when we apply a delay
filter to the analog torque command (T-REF) input, usually it does not need to be
changed. If the set value is too large, the responsiveness may decrease. So
please set it up as we check the response.

— 0.V
Analog torque | 10 30 [Rated 0x0405 Immediately
command gain 100 Torque

Pndo5 | This parameter is used to set the analog voltage value (T-REF) required for the
rated torque of the servo motor.

Note: Do not apply a voltage above -10V~10V. exceeding this range may
damage the drive.

Analog torque

command 0~1 0 - 0x0406 Immediately
invertion
Pn406 . .
Analog voltage corresponds to the polarity setting of the torque command:
0- Positive polarity: Positive voltage corresponds to positive torque command.
1- Negative polarity: Positive voltage corresponds to negative torque command.
Analog torque
command | o 0 v 0x0407 Immediately
dead-zone
range
Pn407

In analog torque control, even if the input command is 0V, the servo motor may
rotate at a slight speed. This is because a slight deviation occurs in the command
inside the servo. This deviation can be eliminated by setting an appropriate analog
torque command dead-zone range.

Internal torque 500~
command in 500 0 % 0x0410 Immediately
Pn410 | torque control

Set the internal torque command value during torque control.

Example:

The factory default parameter Pn405=30 (3V corresponds to the rated torque). If the input voltage
at the T-REF terminal is 1.5V, the torque command corresponds to 50%. If 3V is input, the torque
command corresponds to 100%.
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Torque / %
Defaults

350% Maximum output voltage +10V

Minimum output voltage-10V 200%

100%
-10 3 A .
1 3 10 Voltage /V
1l |
I i

—{ Setting range 1V~10V corresponding to rated torque

T -350%

Input voltage range 0V~+10V

5.4.3 Adjustment of Command Offset

When using torque control, even if the command is 0V, the servo motor may rotate at a slight
speed. This is because there is a slight deviation in the Commands inside the servo unit. This
slight deviation is called “offset”.

Torque Torque

v Offset . Y After offset adjustment
T-REF Voltage T-REF voltage

There are two methods of automatic adjustment and manual adjustment of offset adjustment.
Automatic adjustment is automatically adjusting the command offset (Fn100) and manual
adjustment is manually adjusting using command offset (Fn102). For details, see “Auxiliary
Functions”.

1. For automatic adjustment, be sure to adjust the command bias amount in the state of servo OFF and the
upper computer (PLC, knob, etc.) giving Ov voltage command.

2. When adjusting manually, observe the operation of the motor while adjusting in the state of servo ON.
3. I the factory setting is restored, the offset adjustment value will not be initialized.
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5.4.4 Speed Limit in Torque Control

A function to limit the speed of the servo motor to protect the machine.

During torque control, the servo motor is controlled to output a given torque command, but the
motor speed is not controlled. Therefore, when the input command torque is greater than the load
torque, the motor speed will increase significantly. In this case, the speed needs to be limited by
this function.

5.5 Hybrid Control Mode Selection

The servo unit can combine the two modes from various control modes and switch them. The
control mode is selected by Pn000. The following describes the switching method and switching
conditions.

Function Parameter Range | Default | Unit Communication When
code address enabled
Control mode | _ 4y | : 0X0000 After restart

selection

4 - Internal speed <-> Analog speed: Switch control mode via ON/OFF of switch
ISPD-A and /SPD-B.

5 - Internal speed <-> Position mode: Switch control mode via ON/OFF of switch
ISPD-A and /SPD-B.

6 - Internal speed <-> Torque mode: Switch control mode via ON/OFF of switch
ISPD-A and /SPD-B.

7 - Position Mode <-> Analog speed: Switch the control mode through ON/OFF
Pn000 of the switch control mode switch (/C-SEL) signal.

8 - Position mode <-> Torque mode: Switch the control mode through ON/OFF of
the switch control mode switch (/C-SEL) signal.

9 - Torque Mode <-> Analog Speed: ON/OFF Switching Control Mode of (C-
SEL) Signal Switching Mode.

10 - Analog speed <-> Zero function of speed mode: When control speed, zero
fixed function can be used.

11 - Position Mode <-> Position mode of command pulse disabled: When Control
position, command pulse disable function can be used.

16 - EtherCAT mode.

1. Internal speed control switching (Pn000 = 4, 5, 6)

a) The digital input signal distribution mode is internally fixed (Pn600=0). The control mode
(second mode) and internal set speed can be switched by the /SPD-A and /SPD-B signals.

Digital input signal Speed Pn000 setting
/SPD-D /SPD-A /SPD-B pf)‘;maggd . ; 5
(CN1-41) (CN1-45) (CN1-46) negative
OFF OFF OFF Snig(c)jzd Analog Position | Torque
determines speed mode | mode mode
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OFF ON Internal speed 1 (Pn304)
ON ON Positive Internal speed 2 (Pn305)
ON OFF Internal speed 3 (Pn306)
o | o | m | o (Pt | T
etermines
ON OFF ON Internal speed 1 (Pn304)
ON ON Negative Internal speed 2 (Pn305)
ON OFF Internal speed 3 (Pn306)

No limits for each mode switch. While motor running, speed control, position control or torque
control can be switched to internal setting speed control.

Speed3 [~ Deceleration stop

(Pn311)
Speed2 /—
Speed 1

/COIN J L
Command pulse |'|_|'| .. |'|J'|
ISPD -A OFF | ON | ON [TOFF OFF OFF
/ISPD -B  ——
ON _iON [ OFF | OFF OFF | oN.
Command “Speed 1 Speed2! Speed 3 Bwitching | Pulse i Speed 1
- - »q_Internal
Mode = Internal speed b Position "t Speed mode
mode mode

Note : The internal speed mode is decelerated during the deceleration time
set by Pn311 to stop the motor, then switch to the position mode
b) Digital input signal distribution mode is parameter configuration (Pn600=1 default parameter)

Through the ON/OFF switching control mode of the control mode switching (/C-SEL) signal, the
signal is not configured in the factory default Digital input configuration. Therefore, the pin number
configuration of the function is performed by parameters Pn601 ~ Pn609 (0x0B).
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Digital input signal Pn000 setting
/C-SEL
(Parameter 4 5 6
configuration)
ON Analog speed mode Position mode Torque mode
OFF Internal speed mode

2. Switch except internal setting speed control (Pn000 =7, 8, 9)

a) The Digital input signal distribution mode is internally fixed (Pn600=0).

Digital input signal Pn000 Setting
/C-SEL (CN1-41) 7 8 9
Analog speed Analog speed
ON mode Torque mode mode
OFF Position mode Position mode Torque mode

b) Digital input signal distribution mode is parameter configuration (Pn600=1 default

parameter).
Digital input signal Pn000 Setting
/C-SEL
(Parameter ! 8 9
configuration)
ON Analog speed mode Torque mode Analncigds:eed
OFF Position mode Position mode Torque mode

3. Internal setting speed control switching (Pn000 = 10, 11)

a) The digital input signal distribution mode is internally fixed (Pn600=0).

Digital input signal Pn000 setting
/C-SEL
(CN1-41) 10 "
ON Speed mode with zero fixed function Position mpdg W'th command
pulse inhibit function
OFF Speed mode Position control
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b) Digital signal distribution mode is parameter configuration (Pn600=1 default
parameter).

S . Pn000 Setting
Digital input signal
Y e 10 11
JZCLAMP ON Speed mode with*ﬁero fixed function i
(parameter (1)
configuration) | OFF Speed mode -
ON i Position mode with command
/INHIBIT pulse inhibit function
(parameter
configuration) | OFF - Position control

*1: The enabled method of the Digital zero-position clamp signal (/ZCLAMP) must be used in
conjunction with the parameters Pn312 and Pn313. Refer to the description of the function code.

5.6 Other Output Signals

5.6.1 Servo Ready Output Signal

The servo ready output signal (/S-RDY) is a indicate signal that the servo unit can receive servo
ON (/S-ON) signals and command signals.

This signal is output under the following conditions:
® The main circuit power is on. For details on the output timing of /S-RDY during power-on,
see “Power-up enable ON timing”.
Non-hardwired base blocking status.
No alarm occurred.
When using an absolute encoder, the SEN signal turns ON (H level).
1)  Parameter configuration of servo-ready

In the factory default digital output configuration, the signal is configured as CN1 25, 26 pin
(Pn613=0x00) by default. Please confirm before use.

2)  Wiring of servo ready

The servo ready signal is a general configurable Digital output. See “Sequence Output Circuit” for
wiring details.

5.6.2 Warning Output Signal

The warning output signal (/WARN) is a warning function before the alarm, which makes it easier
for the host device to judge the operation of the servo unit in advance. For detailed warning code,
please refer to “Warning Code”.

1)  Configuration of warning output signals
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This signal is not configured in the factory default Digital output configuration. The pin number
configuration (0x07 / 0x107) needs to be performed by parameters Pn613 ~ Pn615.

2) Polarity setting of warning output signals

The polarity of servo warning detection can be changed by setting the Digital output configuration
as 0x07 / 0x107.

3)  Wiring of warning output signal

The warning output signal is a general configurable Digital output signal. See “sequence control
output circuit” for wiring details.

Example of optocoupler Example of relay
circuit Controller circuit Controller
5V~30V 5V~30V
Servo driver Servo driver
N
SEN NK SEN
ocC. 0Cz
GND,; GN
Twisted pair Twisted pair

92 SD780 Series Servo Technical Manual



5 Operation

5.7 Timing Sequence

5.7.1 Power Enable ON Timing sequence

Main circuit
Main power ain circuit power up

Control circuit power up

Control power

| 2s |
h
CPU statys  initialization normal operation
| 250ms |
—
Servo preparation (/S-RDY) ! .
invalid I valid
Servo enable (/S-ON) x
invalid valid
Lol
40 ms
PWM output <>
Servo no output Servo output
]
| éction time }1
Electromagnetic brake —————1
Motor holding brake Motor holding | Release
(/BK") brake I brake
jorat
1
iy ] *1
Postion/ S‘?eed’ Invalid command input r¢ ’ _Command
torque command input ! input valid

There is a delay in the electromagnetic brake operation. The operation time varies depending on the type of brake.. It is recommended to be more than

100ms to ensure that the electromagnetic brake is completely released when the command is input. This time can be omitted when motor is not braked.
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5.7.2 Power-Off Enable OFF Timing Sequence
]
Main power :
i
Control power * :
_|<_>| Control circuit power off

Main circuit power off

*3

Servo output Servo no output

PWM output
Position/ Speed/ !
torque command input Valid invalid
: Release 1 Motor holding
I brake brake

|

* T

Brake chain signal output pjease  prake 42_9
(BK) &~ —/ |

1. Undervoltage fault occurs when the control power supply voltage drops below 170V/350V (220V series, 400V series.).

2. Output from /BK to the actual brake of the motor. The time varies depending on the type of the brake. See “ Electromagnetic brake” for the timing
of the /BK signal when the alarm or enable is OFF.

3. For the vertical axis, when the enable is ON, the power is off, the motor brake may not be completed, and the machine may move.

5.8 Full closed-loop control

5.8.1 What is a full closed-loop system

The full closed-loop system is a system that uses external position feedback device (external
encoder or grating ruler, etc.) to detect the actual machine position of the controlled object and
feed back the actual machine position information to the servo unit. Because the actual machine
position is directly fed back to the driver, high-precision positioning control can be realized.

The full closed-loop servo system can eliminate the error caused by mechanical transmission
mechanism, while the semi closed-loop servo system can only compensate part of the error.
Therefore, the accuracy of the semi-closed-loop servo system is lower than that of the full closed-
loop system. Because of the position detection device, the position control accuracy of the closed-
loop feed system mainly depends on the resolution and accuracy of the detection device (grating
ruler, etc.) after other factors are determined.

The structure of the full closed-loop and semi closed-loop servo system is more complicated than
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that of the open-loop feed system because of the position detection device. In addition, because
the mechanical transmission mechanism is partially or completely included in the system, the
natural frequency, damping and clearance of the mechanical transmission mechanism will become
unstable factors of the system. Therefore, the design and debugging of the closed-loop and semi
closed-loop systems are more difficult than those of the open-loop systems.

The system structure is as follows:

Grating ruler
*|

€|

L)

Ve, ")‘z |
- 3

Motor encoder feedback signal

1. The gain adjusted in the semi closed loop mode may not be applicable in the full closed loop mode, so
after the completion of adjustment in the semi closed loop mode switch to the fully closed loop mode need
to re-optimize the gain parameters, so that the machinery and equipment to achieve good operating
conditions.

2. To use the full closed loop function must first make the system in the semi closed loop mode to run
normally before switching to full closed loop mode for commissioning.

5.8.2 Parameter setting of full closed-loop control

. Position | Speed | Torque
Parameters Setting content control | control | control Chapter
Pn002 Motor rotation direction selection o o o 3.2
Pn250 Application of external encoder in full o o o 39
closed loop control
Pn253 Resolution of external grating ruler o o o 3.3
Pn204/ Electronic gear ratio numerator / . _ _ 25
Pn206 denominator ’
The deviation coefficient between
Pn252 the load of the motor with one full o — — 3.6
closed-loop rotation
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Setting of excessive deviation

Pn257 o - — 36
between motor and load

5.8.3 Control block diagram of full closed loop control

servo unit
Torque command
Speed command
Electric
. gear — —
Position command| ratio | |Deviation FUi't‘UI” Unit
B counter clt;:‘tr(o Convert
Pn20d Pn253 speed '-‘-e;d-b-azk E
H
Pn206
pnas3 | ot
Encoder frequency frequency " convert detection
division pulse division sfeed convd
output ]
P070

5.8.4 Setting of motor rotation direction and machine moving direction

When setting motor rotation direction and machine moving direction for full closed-loop control,
pn002 (rotation direction selection) and PN250 (use method of external encoder in full closed-loop
control) must be set at the same time.

Pn250 Application of external encoder in full closed loop control
Parameter
1 3
Command FWD Reverse FWD Reverse
direction command command command command
0 M°é‘?r rotation | ooy cw cow cw
Pn002 E'“t?Ct'Of;
xternal
(Motor encoder FWD move REV move REV move FWD move
rotation Command FWD Reverse FWD Reverse
directon) direction command command command command
irection :
1| Motor rotation cw cow cw cow
direction
Extemal REV move FWD move FWD move REV move
encoder

* The frequency division pulse is independent of the setting of pn002, and becomes B-phase lead

for forward rotation command.
+ FWD direction: the direction in which the pulse count is positive.

+ REV direction: pulse counting is the direction of counting down.
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Related parameters

#Pn002 Motor rotation direction selection

Facing the motor end face:0 - Counter-clockwise direction is FWD, 1 - Clockwise direction is FWD.
#Pn250 Application of external encoder in full closed loop control

Set Pn250 =1 or Pn250 =3 in full closed-loop control.

Parameters Name Definition Effect time | Variety
0 Not use full closed-loop
(default) control
1 Application of Use in standard running
external encoder direction
Pn250 2 in full closed loop Backup After restart | Sel
control ) )
3 Use in reverse running
direction

Supplementary notes: please confirm the setting value of PN250 according to the following
points:

—
—
=

Set PN250 = 1, which is used in the standard running direction.

—
N
—

Manually rotate the motor shaft along the CCW direction.

—
w
=

When the full closed-loop feedback pulse counter counts positively (Un012), or the
servo monitoring parameter Un007 (feedback pulse counter) and Un012 (external
encoder feedback pulse counter) change in the same direction, the setting of PN250
remains unchanged (Pn250 = 1).

(4)  When the full closed loop feedback pulse counter counts down, or if the servo
monitoring parameter Un007(feedback pulse counter) and Un012 (external encoder
feedback pulse counter) change in different directions, Pn250 = 3.

5.8.5 Resolution of external grating ruler

Through pn253, the pitch value of the external encoder grating ruler is set by pn253, which is also

called the resolution of grating ruler.

For example:

[parameters]

Pitch of grating ruler of external encoder: 0.5uM.

Ball screw lead: 16mm.

If the motor is not directly connected through the reduction mechanism.
Then 16mm / 0.0005mm = 32000, so the setting value is “32000”.
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Pitch number of external encoder

for 1 revolution of motor External encoder

|.J_.i (grating ruler: 0.5pm)

NN N MG AR TR T Ny
Position before i Position after

movement : : movement

|——|—.{

Ball screw lead: 16mm

(Note) 1. When the mantissa appears, please round the number after the decimal point.

2. When the pitch value of the external encoder grating ruler with motor rotation for 1 turn is
not an integer, relative to the position loop gain (KP), feedforward, position command speed,
monitoring as the state of containing error. But it has nothing to do with the position loop, so it will
not affect the position accuracy.

Related parameter

Function Parameter Range Default Unit Communication When
code address enabled
Resolution of 4~ After
Pn253 external 1048576 32768 Pulse/r 0x0253 Restart

grating ruler
Set the pitch value (feedback pulse number) of external grating ruler when the motor shaft rotates
for 1 turn

5.8.6 Setting of frequency division pulse output signal of grating ruler /
encoder

Set the frequency division output of external position to pn070. The set value should input A, B

A b e

phase edge values.
Pitch of grating ruler of external encoder: 16mm. 2 ﬂ J—
ik ¥ ﬂ

B
Ball screw lead: 16mm.

Speed: 160mms. T siewave frequency

The setting value is “4000” when the output is 1 pm with 1 pulse (4 times of increasing value).
The setting value is “8000” when the output is 0.5 pm with 1 pulse (4 times of increasing value).
When the setting is “20”, the output waveform of encoder frequency division pulse is shown in the
“above figure”.

The upper frequency limit value of encoder signal output is 4Mpps (4 times of increasing value), so

98 SD780 Series Servo Technical Manual



5 Operation

the setting value should not exceed 4Mpps. If the upper limit value is exceeded, A.511 (frequency

division pulse output over speed alarm) will be output.

When setting value is “4000”, and speed is 1600mm/s,

1600mm/s
—— = 1600000 = 4Mpps,
0.001mm

1.6Mpps < 4Mpps, so it can use this setting value.

5.8.7 Setting of Electronic Gear

The setting range of the electronic gear ratio is as follows:
0.001 < electronic gear ratio (B/A) < 16778.
When the setting range is exceeded, ER.040 (parameter setting abnormal alarm) will occur.

Function Parameter Range Default | Unit Communication When
code address enabled
Electronic gear After
Pn204 ratio 0~1073741824 64 1 0x006/0x207
restart
(molecular)
Electronic gear After
Pn206 ratio 0~1073741824 1 1 0x008/0x09
. restart
(denominator)

Calculation method of electronic gear ratio setting value
4 Semi closed-loop control
When the machine deceleration ratio of motor shaft and load side is n/ M (when the motor rotates
m turns, the load shaft rotates n turns), the setting value of electronic gear ratio can be obtained
as following formula.

Electric gear ratio

Pn204 Number of encoder lines m

Pn206  Movement of load shaft 1 revolution (Command unit) n
—  Movement corresponded with input command 1 pulse

Movement corresponded with grating ruler output 1 pulse

Encoder resolution

The encoder resolution can be confirmed by the servo motor model. The suffix D1 or D2 is 23
bit encoder, the suffix is Q1, Q2, R1, R2 is 17 bit encoder, the suffix is E1, E2 is 24 bit encoder.
#Full closed-loop control

Electric gear ratio
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B _ Pn204 _ 1 instruction unit movement (Command unit)x number of segments of linear encoder
A Pn206 Pitch of grating ruler for linear encoder
Movement corresponded with input command 1 pulse
Movement corresponded with grating ruler output 1 pulse
Supplementary Notes

About resolution
The resolution used in the servo unit (the movement of 1 feedback pulse) can be obtained as

following formula:

the grating ruler pitch of linear encoder

Resolution (the movement of 1 feedback pulse) = - - —
the segment number of serial conversion unit or linear encoder

The servo unit controls the servo motor in the unit of feedback pulse.

I Linear encoder |
grating ruler pitch

5.8.8 Setting example of electronic gear ratio

The grating ruler pitch of linear encoder = 1 cycle distance of analog voltage feedback signal sent
by linear encoder.
The lead of screw rod is 16mm and the transmission ratio is 1:1 (direct connection).

Semi closed-loop mode:

Mechanical composition

Command unit: 0.0005mm

Steps Contents load shaft

24 bit Ball screw
encoder  lead:16mm

1 Number of motor encoder lines 24bit encoder lines number 16777216

) The number of pulses required The command unit is 0.0005mm (0.5 ym),
for one turn of the screw rod and the number of pulses is 32000

3 Electronic gear ratio % = %

4 Parameter Pn204=16777216, Pn206=32000
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Full closed-loop mode:

Mechanical composition

command unit: 0.0005mm (0.5pum)
Steps Contents FWD direction

-——

Grating resolution of linear

1 encoder 0.0005mm (0.5um)
2 Command unit 0.0005mm (0.5um)
3 Electronic gear ratio % = % = %

4 Parameter Pn204=1, Pn206=1

5.8.9 Setting of alarm detection

The alarm detection settings (Pn252, Pn257) are shown below.

The setting of detection value excessive deviation between motor and load position (pn257) is the
difference between motor encoder feedback (position) and full closed-loop external encoder
feedback (load position). If the set value is exceeded, output=Er.d10 (alarm of excessive deviation

between motor and load position).

Detection value of excessive deviation between motor and load position (Postion
mode).
Setting range Setting unit Default Effective time | Variety
Pn257
0 ~ 1 Command . .
1073741824 unit 1000 Immediately Setting

(Note) when set to “0”, Er.d 10 is not output.

Setting of deviation coefficient (Pn252) between motor loads when full closed-loop rotation
1 turn.

Set the “coefficient of deviation between motor and external encoder” when the motor rotates for 1
turn. It can be used to prevent out of control caused by damage of external encoder, or to detect

“sliding” in belt mechanism.

# Setting Case
When the sliding rate of the belt is large or seriously twisted, please increase the value.
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If the setting value is “0”, the value of the external encoder is read directly.
When the factory setting value is “20”, the second turn starts from the deviation after 1 revolution of

the motor multiplied by 0.8.

Deviation between motor and external encoder
. Pns2A =0
Big
P
! pns2A=20 |
i
Small Pn52A =100

#Related parameter

| |
| | |

Deviation coefficient between motor and external encoder for one full closed-loop
rotation (Postion mode)

Pn252

Settingrange | Setting unit | Default Effective time Variety

0 ~ 100 1% 20 Immediately Setting
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6 Adjustment

6.1 Adjustments

6.1.1 Adjustments Steps

Adjustments refer to optimaize the function of responsiveness by adjusting the servo unit’s servo
gain. Servo gain is set by the combinations of many parameters, including speed circle gain,
position circle gain, filter, friction compensation, rotation inertia and so on. These paramenters
would influence with each other, so you must take the balance among all paramenters into the
consideration while setting. The factory settings of the servo gain are stable settings. Use all the
adjusting functions according to the uses’ mechanical conditions in order to improve the
responsiveness.

The following figure is basic adjustment procedure flow chart; please adjust the machine according
to the status and operating conditions of the machine.
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Starting adjusting

4

Adjust with robust control

Yes

Is the adjustment result satisfactory? E n d
Smart settings adtjustment via no
instructions
Yes
Is the adjustment result satisfactory? E n d
Adjust with broadband settings
Yes
Is the adjustment result satisfactory? E n d
Adjust with broadband settings
Yes
Is the adjustment result satisfactory? E n d

6.1.2 Safety Precautions When Adjusting

When you are making adjustments, please set the servopack protection functions shown below

under appropriate conditions.

1)  Set the overtravel

Please set the overtravel and you could refer to the servo enable and overtravel setting if you want

more details.

104 SD780 Series Servo Technical Manual



6 Adjustment

2) The settings of the torque limit

The torque limit function is about calculate the torque that mechanical motions need in order to
make sure that the torque is not greater than this troque limit value. If the torque is set below the
value required for operation, overshoot or vibration may occur.

See more details in the “torque limit”.
3) Set excessive position deviation alarm value

The excessive position deviation alarm is an effective protection function when we are using servo
unit for position control.

When the motor operation does not match the command, you can detect the abnormal condition
and stop the motor by setting an appropriate position deviation alarm.

The position deviation is the difference between the position command value and the actual
position.

The position deviation can be expressed by the relationship between the following position loop
gain (Pn103) and motor speed.

Motor speed[min~!] Encoder resolution* Pn206
* *
60 Pn103[0.1/s]/102  Pn204

Position deviation command unit =

When the acceleration/deceleration of the position command exceeds the tracking ability of the
motor, the follow-up hysteresis will become large, resulting in the positional deviation not satisfying
the above relation. Please reduce the acceleration and deceleration of the position command to
the value that can be tracked by the motor or increase the value of the excessive position error
alarm.

4)  Set the vibration detection function

Please initialize (Fn105) the detection value detected by the vibration and set an appropriate value
for the vibration detection function. For details, refer to the corresponding “Accessibility”.

5) Set excessive position deviation alarm value when servo is ON

If the servo is turned ON while the position deviation is accumulated, the motor will return to the
original position to make the position deviation “0"and avoid causing a danger. In order to avoid
this kind of situation, you can set an excessive position deviation alarm value when the servo is
turned on to restrict the operation.

6.2 Robust Control

In factory default, the robust control function is valid. When resonance and vibration occur, please
change the attune value and load value via Fn301 or set Pn177 and Pn178.

6.2.1 Summary

Robust function could get stable response through adjusting the whole system automatically no
matter what kind of mechanism or fluctuation of load.
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Function Parameter Range | Default | Unit Communication When
code address enabled
Rogggc(t:i% rr:trol 0x00 ~ 1 — 0x0175 After restart
Pn175 0x0f1
Set the robust control function switch:
QO-invalid 1-valid
Robustcontrol | g5 | 400 | He 0177 Immediately
tuning value
Pn177

Set a greater robust control gain tuning value, systematic response gets faster, but
system overshoot and excessive noise may occur.

The minimum
value of robust | 0~ 500 0 % 0x0178 Immediately
control

Hule Set a greater load ratio of robust control, systematic response gets faster, but the

systematic excessive noise may occur, and we could increase this value in order to
decrease the over-adjustment and overshoot when torque is excessive.

Robust control function is valid in position control or speed control and invalid in torque control.
When robust control is valid, some of the control functions of below table would be restrained.

Function name Operation Executable conditions and notes
Vibration detection value Yes Robust control is invalid in operation, and it
initialization (Fn105) turns to be valid when the operation is over.
Bandwidth setting (Fn303) No
EasyFFT  (Fnd01) Yes Robust controll is invalid in operalt|on., and it
turns to be valid when the operation is over.
Gain shift No
. . Robust control is invalid in operation, and it
Inertia recognition Yes ' o
turns to be valid when the operation is over.
. . Robust control is invalid in operation, and it
Mechanical analysis Yes . o
turns to be valid when the operation is over.

Which parameters become invalid when robust control function are valid.

When we set robust control function valid in factory default, the Pn100, Pn101, Pn102, Pn103,
Pn105, Pn106, Pn107, Pn140, Pn110, Pn170 are invalid.

6.2.2 Operating procedure

Robust control function could be set via the auxiliary function Fn301 on panel operator and more
details on “Auxiliary function”, or we could set relevant parameters via “parameters setting”.

Before operating the robust control function, please confirm the setting below, if not, it will display /NO- OP
in operation:
1. Robust control function is valid (Pn175=1).

2. No motor debugging function is invalid (Pn730=0).
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6.2.3 Supplement

In robust control, due to the increase of the tuning value, the system may cause resonance noise.
It can choose whether automatic setting by Pn151 (Notch filter 2 automatic adjustment selection).
The factory default is “Auto-tuning”. Only when the corresponding notch function is not needed, it is
set to “Auto-adjust without auxiliary function”.

Function Parameter Range Default | Unit Communication When
code address enabled
Notch filter 2
aad‘;L‘;Trsgﬁt 0’5081” 1 — 0x0151 Immediately
X
Pn151 selection

0-No automatic adjustment via auxiliary functions.
1-Automatic adjustment via auxiliary functions.

6.2.4 Related Parameters

The parameters need to be set are shown as below when operating robust control function:

Parameter Name
Pn175 Robust switch
Pn104 First torque command filter
Pn156 Second notch filter frequency
Pn157 Second notch filter Q value
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6.3 Inertia Identification

6.3.1 Summary

“Inertia identification” means that the servo unit performs automatic operation (forward and reverse
reciprocating motion) without issuing commands from the host device, and the load rotary inertia is
recognized during operation.

The rotary inertia ratio (ratio of load rotary inertia to motor rotor inertia) is the reference parameter
for performing the gain adjustment, and the correct value must be set.

The load rotary inertia can be calculated based on the weight and composition of each part of the
mechanism, but the operation is very complex. With this function, after the motor is driven several
times in the positive/negative direction, a high-precision load rotary inertia can be obtained.

The motor operates according to the following operating specifications.
®  Maximum speed: £ 1000min-1 (changeable)

®  Acceleration: £ 20000min-1/s (changeable)

®  Travel distance: Maximum * 2.5 turns (changeable)

6.3.2 Steps

The inertia recognition function can only be identified by the PC debugging software “VCSDsoft".
Inertia identification steps refer to “Host device debugging related™- “Inertia identification”.

6.3.3 Supplement

®  When identifying the inertia, please make sure that the system can operate the range
and set the operating conditions reasonably according to the operable range. Under
different operating conditions, the recognition result may have minor deviations.

) If the servo torque limit is set too smalll, the result of inertia identification may be
affected, resulting in discrepancy between the identification result and the actual
inertia. Please confirm before identification.

®  After inertia identification, after changing the inertia ratio (Pn100), the original gain-
related parameters of the servo system need to be re-adjusted, otherwise vibration and
noise may occur.

®  Write operation is required after inertia identification, otherwise the inertia identification
result is invalid.
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6.4 Intelligent Setting

6.4.1 Summary
Users can choose intelligent setting with command input and no command input:
1) No command input (When there is no pulse from the controller)

It means the function of automatically adjusting the servo unit according to the mechanical
characteristics when the automatic operation (forward and reverse reciprocating motions) is
performed within the set range. Intelligent settings can be performed without connection to the
control system.

The automatic operation is as follows:
®  Highest speed: motor rated speed
®  Acceleration torque: motor rated torque about 100%

®  Move distance: can be set arbitrarily. The factory setting is equivalent to 3 turns of the
motor

2)  Command input (When a controller sends pulses)
It is the method of automatically adjusting the running command from the host control system.

The command intelligent setting can also be used for additional adjustments after the no-command
intelligent setting. When the correct inertia ratio is set, no-command intelligent setting can be
omitted, and only the intelligent setting operation with Commands is performed.

The command smart setting starts with the present speed loop gain (Pn101) as a reference. If vibration
occurs at the start of the adjustment, correct adjustment cannot be performed. In this case, pls decrease the
speed loop gain (Pn101) until the vibration disappears, and then readjust.

The intelligent setting process adjusts the following items:

Rotary inertia ratio (No command intelligent setting)

Gain adjustment (speed loop gain, position loop gain, etc.)
Filter adjustment (torque command filter, notch filter)
Friction compensation

IF suppression control (intermediate frequency)

Vibration suppression

Low-frequency vibration suppression (only when Mode = 2 or 3) (No command
intelligent setting)
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6.4.2 Steps

The intelligent setting function cannot be set by the panel keyboard, and it needs to cooperate with
the PC debugging software to perform related operations. No command intelligent setting is slightly
different from the related operation of the command intelligent setting. For detailed steps, see “host
computer operation instructions” - “Intelligent setting”.

1)

Confirmation before execution

Before perform intelligent settings, be sure to confirm the following settings. If set incorrectly, this
function cannot be performed during operation.

No overtravel has occurred
Not torque control

Gain switching selection switch is manual gain switching (Pn110 = 0) and is the first
gain

No motor test function is invalid (Pn730 = 0)
No alarm or warning occurred

Robust control function is invalid (Pn175 = 0)

2)

1. When executing intelligent setting without command in speed control state, it will automatically switch to
position control to execute adjustment, and return to speed control after adjustment.
2. The intelligent setting with command cannot be executed in the torque control state.
3. In the process of intelligent setting, the command pulse input multiplier switching function will become

invalid.

Failed to perform adjustment or adjustment failed example

In the following occasions, intelligent settings will not be performed properly. Please use the
bandwidth setting (see “Bandwidth setting” for details):

The motor is power ON (servo ON) in position control (with command intelligent
setting)

When the mechanical system can only run in one direction

The scope of activities is narrow, below 0.5 round

When the rotary inertia changes within the set operating range
When the mechanical dynamic friction is large

The mechanical rigidity is low and vibration occurs during positioning

When P (proportional) control is selected, “Load inertia moment measurement” is
selected, In the process of rotary inertial identification, or when switching to P control
through P/CON signal

When using the mode switch, when “Load moment of inertia measurement” is
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selected, the mode switch function becomes invalid during the moment of inertia
identification and becomes PI control. The mode switch function becomes valid again
after the rotary inertia identification is completed

When speed feed forward and torque feed forward are input

When the positioning complete width (Pn262) is small

1. When there is no command for intelligent setting, please change the adjustment mode and adjust with
bandwidth setting or robust control when the adjustment fails for variable inertia load.

2. For intelligent setting, please set "Electronic gear ratio (Pn204/Pn206)" and "Positioning completion range
(Pn262)" are set to the actual operating values. Otherwise, the adjustment may fail or the adjustment result
may not match the actual operation result.

6.4.3 Supplement

1)  Vibration suppression function

Before the intelligent setting, you can set whether the related vibration suppression function is
automatically set. The factory default is automatically set, please set the corresponding function
switch to “Do not adjust automatically” before you want to change the value of the intelligent

setting.
Function Parameter Range Default | Unit Communication When
code address enabled
IF
suppression | 0X00~ | 5070 | — 0x0140 Immediately
control 0x11
options
The IF (intermediate frequency) suppression control function can effectively
suppress the continuous vibration of about 100Hz ~ 1000 Hz that occurs
Pn140 when the control gain is increased.
0x1#: Automatically set IF vibration suppression frequency through intelligent
setting and bandwidth setting.
0x0#: Not set automatically through intelligent setting and bandwidth setting, only
manual setting.
Ox#1: IF suppression frequency setting is valid.
0x#0: IF suppression frequency setting is invalid.
Notch filter 1
aadL;L()sTn?gr?t 0’5281” 1 — 0x0150 Immediately
Pl selection
0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.
Notch filter 2
Pni5q | Automatic | Ox00~ 1 — 0x0151 Immediately
adjustment 0x01
selection
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0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.

Low
frequency
vibration
suppression | 0x00 ~
function 0x01
automatic
adjustment
selection
This parameter is set to select whether low-frequency vibration suppression is
automatically set under the auxiliary functions such as intelligent setting and
bandwidth setting:
0 - Vibration suppression function is not automatically adjusted by auxiliary
functions.
1- Vibration suppression function is automatically adjusted by auxiliary functions.

1 — 0x0231 Immediately

Pn231

2)  Feed forward function

In the factory setting mode, when the tuning mode is executed by “2”, “3”, “feedforward command
(Pn109)", “speed feedforward (VREF) input’, and “torque feedforward (T-REF) input “will become
invalid.

According to the system configuration, if you want to use “Speed feedback (V-REF) input”, “Torque
feedforward (T-REF) input” and model tracking control from the upper device at the same time, set
Pn249=1.

When using model tracking control with this function, the model tracking control sets the optimal
feedforward inside the servo. Therefore, the "velocity feedforward (V- REF) input" and "torque feedforward
(T- REF) input" from the upper unit are usually not used simultaneously. If the input feedforward is incorrect,

it may cause overshoot, but please note that it can be used as necessary.

6.4.4 Related Parameters

The parameters that may be changed when executing the intelligent setting function are as follows:

Parameter Name
Pn100 Rotary inertia ratio
Pn101 First speed gain
Pn102 First speed integral time constant
Pn103 First position gain
Pn104 First torque command filter
Pn140 Intermediate frequency (IF) vibration suppression control selection
Pn141 IFvibration suppression inertia modification
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Pn142 IF suppression frequency
Pn143 IF suppressionattenuation gain
Pn153 Notch filter 1 frequency
Pn154 Notch filter 1 Q value
Pn155 Notch filter 1 depth
Pn156 Notch filter 2 frequency
Pn157 Notch Filter 2 Q Value
Pn158 Notch filter 2 depth
Pn240 Model tracking control selection
Pn241 Model tracking control gain
Pn242 Model tracking control attenuation coefficient
Pn243 Model tracking control speed feed forward gain
Pn244 Model tracking control forward torque feed forward gain
Pn245 Model tracking control reverse torque feed forward gain
6.5 Bandwidth Setting
6.5.1 Profile

The bandwidth setting is a method of inputting a speed command or a position command from the
host device, and manually adjusting the running speed.

By adjusting one or two values with the bandwidth setting, the relevant servo gain setting can be
automatically adjusted.

The bandwidth setting adjusts the following items:

Gain adjustment (speed loop gain, position loop gain, etc.)
Filter adjustment (torque command filter, notch filter)
Friction compensation

IF (intermediate frequency) suppression control

Low frequency vibration suppression

Use the bandwidth setting when you cannot achieve satisfactory response
characteristics after setting it by intelligent settings. If you want to further fine-tune
each servo gain after adjusting the bandwidth setting, see “Manual Adjustment
Function” for manual tuning

6.5.2 Steps

Before performing bandwidth setting, be sure to confirm the following settings. If it is set incorrectly,
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“NO-OP” will be displayed in the operation and this function cannot be performed.
® |nvalid selection of no motor test function (Pn730 = 0)
®  Robust control selection is invalid (Pn175 = 0)
®  Tuning mode is set to 0 or 1 when tuning is performed by speed control

The bandwidth setting procedure can be performed by any one of the SERVO Keyboard or PC
debugging software. However, the keyboard can only operate when the tuning mode is set to “0-
stability” or “1-high response”. For detailed operation procedure, see “7.13 Bandwidth Setting
(Fn303)". When positioning-specific adjustments “2-positioning” and “3-positioning without
overshoot” are required, it shall be used with “PC debugging software”.

Please set the bandwidth after the inertia recognition or the intelligent setting of the rotation inertia ratio
(Pn100) correctly.

6.5.3 Supplement
(1) Vibration suppression function

Before setting the bandwidth, confirm whether the related vibration suppression function is
automatically setting. The factory default is automatically setting. Please set the corresponding
function switch to “No adjust automatically” before you don’t want to change its value through the
bandwidth setting.

Function Parameter Range Default | Unit Communication When
code address enabled

IF suppression 0x00 ~

. 0x0010 | — 0x0140 Immediately
control options 0x11

The IF(intermediate frequency) suppression control function effectively suppresses
the continuous vibration of about 100 to 1000 Hz that occurs when the control gain is
Pn140 | increased.

0x1#: Automatically set IF vibration suppression frequency through intelligent setting
and bandwidth setting.

0x0#: Not set automatically through intelligent setting and bandwidth setting, only
manual setting.

Ox#1: IF suppression frequency setting valid.

0x#0: IF suppression frequency setting invalid.

Notch filter 1
aadL;LOsTn?gﬁt 0’5081” T 0x0150 Immediately
X
Pn150 selection

0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.
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Notch filter 2

automatic |~ 0x00~ 1 - 0x0151 Immediately
adjustment 0x01
Pn151 selection

0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.

Low frequency
vibration
suppression

function 0x00 ~
automatic 0x01

Pn231 adjustment
selection

1 — 0x0231 Immediately

This parameter is set in the intelligent settings, bandwidth settings and other auxiliary
functions under low-frequency vibration suppression is automatically set to choose:

0 - Vibration suppression function is not automatically adjusted by auxiliary functions.
1 - Vibration suppression function is automatically adjusted by auxiliary functions.

(2) Feed forward function

In the factory setting mode, when excute tuning mode by “2” & “3”, “feedforward command
(Pn109)", “speed feedforward (VREF) input’, and “torque feedforward (T-REF) input” will be invalid.

According to the system configuration, if you want to use “V-REF input”, “Torque feed forward (T-
REF) input”, and model tracking control from the host device at the same time, set Pn249 = 1.

When using model tracking control with this function, the model tracking control sets the optimal
feedforward inside the servo. Therefore, the "velocity feedforward (V- REF) input" and "torque feedforward
(T- REF) input" from the upper unit are usually not used simultaneously. If the input feedforward is incorrect,

it may cause overshoot, but please note that it can be used as necessary.

6.5.4 Related Parameters

The relevant parameters and parameters that are automatically set when executing the bandwidth
setting function are as follows:

Parameter Name
Pn100 Rotary inertia ratio
Pn101 First speed gain
Pn102 First speed integral time constant
Pn103 First position gain
Pn104 First torque command filter
Pn140 IF vibration suppression control selection
Pn141 IF vibration suppression inertia modification
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Pn142 IF suppression frequency

Pn143 IF suppression attenuation gain

Pn153 Notch filter 1 frequency

Pn154 Notch filter 1 Q value

Pn155 Notch filter 1 depth

Pn156 Notch filter 2 frequency

Pn157 Notch Filter 2 Q Value

Pn158 Notch filter 2 depth

Pn240 Model tracking control selection

Pn241 Model tracking control gain

Pn242 Model tracking control attenuation coefficient

Pn243 Model tracking control speed feed forward gain

Pn244 Model tracking control forward torque feed forward gain
Pn245 Model tracking control reverse torque feed forward gain

6.6 Manual Adjustment Function

This function is needed for further individual adjustment requirement after the adjustment of
intelligent setting and bandwidth setting.

6.6.1 Servo Gain

i

Position control loop

Speed control loop

E—
Command

input

v
+ +
Deviation| | ] Position loog > Cgﬁ; gl‘ljer Current Power
counter gain  Kp - KV Ti - | controller converter|
Speed loop Current loop
Position loop

Servo motor

-

1

Encoder

Please adjust each servo gain one by one after fully understanding the composition and
characteristics of the servo units if the servo gain needs to be adjusted manually. In most cases, if
one parameter changes significantly, the other parameters must be adjusted again. In order to
confirm the response characteristics, preparations must be made to observe the output waveform
of the analog monitor using a measuring instrument.

The servo unit consists of three feedback loops (position loop, speed loop, and current loop). The
outermost is the position loop and the innermost is the current loop. The more the inner loop, the
more it needs to improve the responsiveness. Failure to follow this principle will result in poor
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responsiveness or vibration.

Since the current loop ensures sufficient responsiveness, the user does not have to make
adjustments.

The response characteristics of the servo unit can be adjusted by setting the following servo gains.

Function Parameter Range Default | Unit Communication When
code address enabled
Moment t‘.’f nerta | o 20000 | 100 | % 00100 | Immediately
Pn100 rato
Moment of inertia ratio = load moment of inertia converted by motor shaft / rotor
moment of inertia of servo motor *100%.
First speed gain 1~2000 40.0 Hz 0x0101 Immediately
S Determine the parameters of the speed loop responsiveness. If the response of the
n

speed loop is low, it will become a delay factor of the outer position loop, and
overshoot or vibration of the speed command occurs. In the range where the
mechanical system does not vibrate, the larger the setting, the more stable the servo
system, and the better the responsiveness.

First speed
integration time 0.15~512 | 20.00 | ms 0x0102 Immediately
constant
Pn102 | In order to respond to small inputs, the speed loop contains integral elements. Since
the integral element is a delay element for the servo system, when the time parameter
is set too large, overshoot may occur, or the positioning time may be prolonged,
resulting in poor response.
First position gain ‘ 1~2000 ‘ 40.0 ‘ 1/s ‘ 0x0103 Immediately
The position loop response is determined by the position loop gain. The higher the
Pn103 | setting of the position loop gain, the higher the responsiveness and the shorter the
positioning time. The position loop gain cannot be increased beyond the rigidity of the
mechanical system. To increase the position loop gain to a larger value, the rigidity of
the machine must be increased.
rsttorale | 05535 | 100 | ms | 0x0104 | Immediately
Pn104 Adjusting the parameters of the torque command filter may eliminate the machine
vibration caused by the servo drive. The smaller the value, the better the
responsiveness can be controlled. However, the conditions are restricted by the
machine conditions.
Torque command
second-order low- .
01 pass filter cut-off 100 ~ 5000 | 5000 Hz 0x0401 Immediately

frequency

Use this parameter to set the cutoff frequency of the second-order torque filter. When
this parameter is set to 5000, the function of the filter is invalid.
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Torque command
second-order low- 05~1 0.50 1 0x0402 Immediately
pass filter Q value

A Use this parameter to set the Q value of the second-order torque filter. Increasing the
Q value can improve the system responsiveness, but noise will be generated when
the setting is too large.

6.6.2 Gain Switching

The gain switching function includes “manual gain switching” that uses an external input signal and
“automatic gain switching” that automatically switches.

By using the gain switching function, it could increase the gain and shorten the positioning time
during positioning, and it could reduce the gain and suppress the vibration when the motor stops.

Function Parameter Range Default | Unit Communication When
code address enabled
Gain switching 0x00
mode selection ~ 0 - 0x0110 Immediately
switch 0x01
The gain switching function includes two methods of “manual gain switching” using
an external input signal and “automatic gain switching” that automatically switches.
Pn110 By using the gain switching function, it could increase the gain and shorten the
positioning time during positioning, and it could reduce the gain and suppress the
vibration when the motor stops.
0-Manual gain switching by external input signal of manual gain switching (G-SEL).
1-When the automatic switching condition is met (Pn111), it automatically switches
from the first gain to the second gain; Otherwise, it switches back to the first gain.
Position control 0x00
galn automatic ~ 0o | - 00111 | Immedately
switching
condition 0x05
Set the conditions for automatic gain switching:
0-positioning completion signal ON.
Pn111 1-positioning completion signal OFF.
2-positioning proximity signal ON.
3-positioning proximity signal OFF.
4-position command is 0 after filter and pulse input is OFF.
5-position command pulse input ON.
If the condition is met, it will switch to the second gain, otherwise it switches back to
the first gain.
Gainswitching | geeac | 0 | ms | 0x0112 | Immediately
transition time 1
Pn112

After waiting for the waiting time from the time when the switching condition has been
met, the first position loop gain is linearly changed to the second position loop gain
during the switching transition time.
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Gain switching
transition time 2
Pn113 | After waiting for the waiting time from the time when the switching condition has been
met, the second position loop gain is linearly changed to the first position loop gain
during the switching transition time.

0~ 65535 0 ms 0x0113 Immediately

Gain switching ,
- wait time 1 0~ 65535 0 ms 0x0114 Immediately
f The waiting time from when the switching condition of the first gain to the second gain
is met to the time when the switching actually starts.
Gain switching ,
wait time 2 0~ 65535 0 ms 0x0115 Immediately
Pn115

The waiting time from when the switching condition of the second gain to the first gain
is met to the time when the switching actually starts.

Switching gain combination

Switching | Speed Speedloop | pocivon Torque Model Model tracking
an | loop aain | ntegration "t | command tracking control gain
g g time constant Pg filter Coan0| correction
First First model First model

First speed| speed loop [First position| First torque trackin tracking control

First gain | loop gain | integration | loop gain |command filter control gin gain attenuation
(Pn101) |time constant| (pn103) (Pn104) g coefficient
(Pn102) (Pn241) (Pn242)

Second Second Second Second Second model

speed loop Second torque|  model tracking control

speed | ° . osition : . . .
Second gain Ioo% gain integration Igop gain command filter|  tracking | gain attenuation

Pn105 time constant Pn107 (Pn108) control gain coefficient
(P105) | (pnige) | (PMO7) (Pn246) (Pn247)

1. The gain switching of model tracking control gain and model tracking control attenuation coefficient
is only applicable to "manual gain switching".

2. The gain switching of model tracking control gain and model tracking control attenuation coefficient
can only be switched when the following conditions are met.

-No command.
-Motor is stopped.

(1) Manually switch

“Manual switching gain” means the first gain and the second gain are switched by the external
input signal “gain switching signal (/G-SEL)”.

a) Gain switching configuration

The signal is not configured in the factory default digital configuration. Therefore, the pin number
configuration (0xOE) needs to be configurated by parameters Pn601 ~ Pn609.
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b) Gain switching wiring

The gain switching signal is a general configurable digital input. See “Sequence Input Circuit” for

wiring details.

(2)  Automatic switching

Function Parameter Range | Default | Unit Communication|  When
code address enabled
Position control gain automatic | 0x00 ~ ) 0x0111 Immediately
switching condition 0x05
Set the conditions for automatic gain switching:
0-Position completion signal ON.
Pn111 | 1-Position completion signal OFF.

2-positioning proximity signal ON.

3-positioning proximity signal OFF.
4-position command filtered to 0 and pulse input OFF.
5-position command pulse input ON.
If the condition is met, switch to the 2nd gain, otherwise switch to the 1st gain.

“Auto switching gain” is only valid in position control. The switching conditions are performed by the

following settings:

Switching logic

Switching Switching Switching Switching
PR conditions gain waiting time time
The first gain — N
Condition A is met — ? Walgng1 :Te 1 SW|tc|L1|n191 t2|me 1
Pn111 setting Second gain n n
corresponding ]
condition A~ | Condition Ajsn't | 11€ S8¢0Nd 9AIN| yoikingtime 2 | Switching time 2
met . Pn115 Pn113
First gain

For example, in the automatic switching gain mode conditioned on the completion of the
positioning signal (/COIN), it is assumed that the position loop gain Pn103 is switched to the
second position loop gain Pn107. The /COIN signal of the switching condition is ON, and after
waiting for the waiting time Pn114 from the time when the switching condition has been met, the

gain is linearly changed from Pn103 to Pn107 during the switching time Pn112.
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Waiting time Switching time
P114 | Pat12 |
Position loop gain |
Pn103

The second position
loop gain Pn107

/COIN ON OFF

Switching condition is met

6.6.3 Speed Feedforward

Feedforward is the function of feedforward compensation to shorten the positioning time during
position control.

The speed feedforward is divided into internal speed fee forward (Pn121/Pn122) and analog (V-
REF) given speed feedforward (using V-REF as speed feedforward selection Pn123). This
command is sent to the servo unit together with the position command.

Related parameters

Function Parameter Range Default Unit Communication When
code address enabled
Speed
feedforward | 0~ 100 0 % 0x0121 Immediately
gain

Pn121 | Speed feedforward is a function to shorten the positioning time. This function is
effective when the servo unit performs position control.

Note: When the feedforward command is too large, position overshooting will
occur. Please check the response and set appropriately.

Speed
feedforward 0~64 0.00 ms 0x0122 Immediately
Pn122 | filter time

Speed feedforward low-pass filter time constant, which can slow position overshoot
and torque jump caused by feedforward.

Use V-REF 0x00

as speed ~ 0 - 0x0123 After restart
feedforward

selection 0x01

Flzs Speed feedforward is a function to shorten the positioning time. It is possible to

select speed feedforward given via external analog V-REF.
0-None.
1-Use V-REF as speed feedforward input.
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Anal
Spn:e%g 150 0.01v/
~ 600 rated 0x0300 Immediately

command speed

Rus00 Use this parameter to set the analog voltage value of (V-REF) required by speed
command that makes the servo motor speed as rated value.
Note: Do not apply a voltage over-10V~10V. Exceeding this range may damage
the servo drive.

6.6.4 Torque Feedforward

Torque feedforward is a function to shorten the positioning time. The command is generated by
deviating the position command on the host device side. This command is sent to the servo
together with the speed command.

The speed command from the host device is connected to V-REF (CN1-5, 6), and the torque
feedforward command is connected to T-REF (CN1-9, 10).

Related parameters

Function Parameter Range | Default Unit Communication When
code address enabled
Speed/position
control selection After
(T-REF 0~1 0 ) 0x0124 restart
Pn124 assignment)

Torque feedforward is a function to shorten the positioning time. Torque
feedforward can be selected to given by external analog T-REF.

0-None.
1-T-REF as a torque feedforward input.
0.1V/ .
Analog torque 10 30 Rated | 0x0405 Immediat
command gain 100 forque ely
Pn405 Use this parameter to set the analog voltage value of (T-REF) required by servo

motor rated torque.
Note: Do not apply a voltage over -10V ~ 10V. Exceeding this range may damage
the servo drive.

6.6.5 PI-P Switching

When the control mode is speed control or position control, it could switch to PI-P control. When
the control mode is mixed, it is valid only when it is switched to internal speed, analog speed and
position mode. The PI-P switching can be switched by the digital signal “manual PI-P control signal
(/P-CON)”. When the /P-CON signal is ON, P control is performed. The conditions for selecting
automatic switching can also be selected by the parameter speed loop PI-P switching condition
selection switch Pn131.

(1)  Manual PI-P Control

a) Configuration of manual PI-P Control

122 SD780 Series Servo Technical Manual



6 Adjustment
The signal is not configured in the factory default digital configuration. Therefore, the pin number
configuration (0x05) needs to be performed by parameters Pn601 ~ Pn609.

b) The wiring of manual PI-P control

The gain switching signal is a general configurable digital input. See “Sequence Input Circuit” for
wiring details.

(2)  Automatic switching

The switching condition of automatic PI-P switching is set by Pn131, and the switching condition
value is set by Pn132, Pn133, Pn134, and Pn135. By properly setting the switching conditions and
condition values, overshoot during acceleration and deceleration can be suppressed and the
settling time can be shortened.

Spead Overshoot Speed
- B . Feedback
Command // Settling Time
Overshoot——>7 Time » € Time
+ Settling time
Function Parameter Range Default Unit Communication When
code address enabled

Speed loop PI-P 0x00

switching ~ 0 - 0x0131 Immediately

condition
selection switch 0x04

The mode switch is a function that automatically performs P control and PI control
switching. Setting the switching condition by this parameter and satisfying the

Pn131 corresponding switching condition value can suppress overshoot during acceleration and
deceleration and shorten the settling time.

- Conditioned by internal torque command.

- Conditioned by speed command.

- Conditioned by acceleration.

- Conditioned by position deviation pulse.

- No mode switch function.

w2 O

Speed loop PI-P
switching
condition (torque
command)

0~ 800 200 % 0x0132 Immediately
Pn132

When the torque command exceeds the torque set by this parameter, the speed loop will be
switched to P control, otherwise to Pl control.

Speed loop PI-P
switching 0~

condition (speed 10000
command)

0 rpm 0x0133 Immediately

Pn133

When the speed command exceeds the speed set by this parameter, the speed loop will be
switched to P control, otherwise to Pl control.
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Speed loop PI-P
Swicting 0~ 0 romls 0x0134 Immediately
Pn134 . 30000
(acceleration)
When the speed command exceeds the acceleration set by this parameter, the speed loop
will be switched to P control, otherwise to Pl control.
Speed loop PI-P
switching 0~ comma
conditions 0 nd 0x0135 Immediately
Pn135 (position 10000 unit
deviation)
When the position deviation exceeds the value set by this parameter, the speed loop will be
switched to P control, otherwise to Pl control.

When the switching condition of the mode switch is set as torque command [factory default], if the
torque command exceeds the torque set in Pn132, the speed loop will be switched to P control.

The factory torque command value is set to 200%.

Speed  command

; /Feedback
time
Torque
command Torque
Pn32 =1~ command
Lt
0 : | time
PR32 f-4-d-------—-- >
[ e
1
! [
P | p] PI [e] m

When the switching condition of the mode switch is set as speed command, if the speed command
exceeds the speed set in Pn133, the speed loop will be switched to P control.

Speed

Command Feedback
!
!
!
Pn133 4/
Pl P p__ time

When the switching condition of the mode switch is set as acceleration, if the speed command
exceeds the acceleration set in Pn134, the speed loop will be switched to P control.
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Speed

ACC
Pn134

Pn134

Command
Feedback

I - ACC

[

- \S
e e e oo - _

! h

! o

1 ! | |
pilr] PI [P ]Pi

time

time

When the switching condition of the mode switch is set as the position deviation, if the position
deviation exceeds the value set in Pn135, the speed loop will be switched to P control.

This setting is valid only under position control.

Speed

Position
offset

Command

\V/

Feedback

Time

Pn135

Time  py

[0

Pl
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7 Auxiliary Functions

7.1 List of Auxiliary Functions

The auxiliary functions are used to execute the functions related to the operation and adjustment of
the servo motor. Each auxiliary function has a number starting with Fn.

The following table lists the auxiliary functions and reference items.

Aucxiliary function Code Function description
Fn 000 Alarm record display
Fn 001 Clear alarm record
Fn 002 Software reset
Fn 003 Restore factory parameters
Fn 005 JOG operation
Fn 006 Program JOG operation
Fn 100 Automatic adjustment of command offset
Fn 101 Speed command offset manual adjustment
Fn 102 Torque command offset manual adjustment
Fn 103 Current offset automatic adjustment
Fn 104 Current offset manual adjustment
F Initialize the detected value of the vibration
n 105 .
detection
Fn 303 Bandwidth setting
Fn 401 Easy FFT
Fn 402 Online vibration monitoring

7.2 Alarm Records Display (Fn000)

7.2.1 Overview

The alarm record function can record up to 10 alarms that have occurred in the servo unit. You can
confirm the alarm code and time that occurs. (measurement of the duration of the control power
supply and the main circuit power supply in 100ms increments, and the function to display the total
operation time in the event of an alarm, It can be measured continuously for about 31 years if it is
operated 24 hours per day and 365 days per year).

1. When the same alarm occurs continuously, if the interval between alarms is less than 1 hour, it will
not be saved, and if it exceeds 1 hour, all will be saved.

2. When no alarm occurs, “- - -"is displayed on the panel operator.
3. The alarm record can only be cleared by “clear alarm record (Fn001)".
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7.2.2 Operating Procedure
[ Auxiliary
;
Fn000

MODE/SET _
Any [ ooeser | Alarm record |48 afest 0ld alarm ow alarm recording
interface display alarm time

Fn000 0 90 5511 -9848
Alarm recording

Auxiliary
0id alarm time high digit

Fn00O S 51t - 0o -1913

Alarm recording
time median digit

7.3 Clear Alarm Record (Fn001)

7.3.1 Summary

The alarm record of the servo unit can only be cleared by clearing the alarm record (Fn001)
function. Alarm recording cannot be cleared by resetting the alarm or switching off the main circuit

power of the servo unit.

7.3.2 Operating Procedure

Long press
ATy
A function

FROD I
. .
. Auxiliary Clear alarm ear
[Any |nterfac}—>[ function Alarm clear confirmation
Flash 2s Sy
f

88888 Fn000 FnOO I krCLr

7.4 Software Reset (Fn002)

7.4.1 Summary

The function enables resetting the servo unit internally from software. It is used when it needs to
re-power on or reset the alarm after changing the parameter setting. Parameter setting could also
be enabled without re-power on.

1. This function must be operated in the state of servo OFF.
2. This function has nothing to do with the upper unit, and can reset the servo unit. Handling as when power is

turned on. The servo unit will output the ALM signal, and other output signals may be changed forcibly.
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7.4.2 Operating Procedure

Long press

DATA/SHIFT Auxiliary
A ’ function

FnOO?2
o SRR i
88868 Fn000 FRO02 rESEE - ofF

7.5 Restore Factory Parameters (Fn003)

7.5.1 Overview

The function is used to restore the parameters to the factory settings.

1. The parameter initialization must be executed in the servo OFF state. It cannot be executed in the servo
' ON state. The initialization of parameter settings must be performed in the servo OFF state.
® 2. To make the setting effective, the power to the servo unit must be turned back on after operation.

SIS 5 The values adjusted by Fn100, Fn101, Fn102, Fn103, and Fn104 will not be initialized when this function
is executed.

7.5.2 Operating Procedure

[ oni |
DATA/SHIFT Auxiliary
A function

Fn003

Recovery
confirmation

B8B868. Fn0OO0 Fn003

MODEISET “
i Auxiliary Restore Enter
d H F Flash 2s

7.6 JOG Operation (Fn005)

7.6.1 Overview

The JOG operation is a function that confirms the operation of the servo motor under speed control
without connecting to a host device.

To perform JOG operation, the following confirmation must be made in advance:
®  The motor is in the enabled state and the Jog operation is invalid during the operation.

®  The load inertia is suggested not more than 30 times of the motor inertia; otherwise it may
cause large mechanical vibration.

®  Parameter Pn500, Pn310, Pn311 set the Jog speed, acceleration and deceleration time;
default Jog speed is 500rpm.
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Function | Parameter R .. | Communication When
ange Defaults | Unit
code name address enabled
Pn500 Jog speed | 0~ 1000 500 rpm 0x0500 Immediately
Speed
command 0~
trapezoidal 0 ms 0x0310 Immediately
Pn3fo | acceleration 10000
time
Set the time required to accelerate from 0 r/min to the maximum speed
(corresponding to the motor model). When the given speed is greater or less than
the max speed, the actual acceleration time is calculated in proportion.
Speed
command 0~
trapezoidal 0 ms 0x0311 Immediately
deceleration 10000
Pn311 time
Set the time required to decelerate from the maximum speed (corresponding to the
motor model) to 0 r/min. When the given speed is greater or less than the max
speed, the actual deceleration time is calculated in proportion.

The overtravel prevention function is not available during JOG operation. The operating range of the

machinery used must be considered while running.

7.6.2 Operating Procedure

UP Forward

MDDE/SET L""Q o MODE/SET DOWN R
everse
Au)ullary DATA’SHIH JOG JOG enable
Any mterface —>
function preparallon

BBB86 Fn000 FnL'IUS = .J0G - .JL'IG
SRS

DATA/SHIFT

= .JUG <=JoG

Fn0O0OS

7.7 Program JOG Operation (Fn006)

7.7.1 Overview

Program JOG operation is a function that continuously runs with the preset operation mode,
movement distance, movement speed, acceleration/deceleration time, waiting time, and number of
times of movements. Same as JOG operation (Fn005), do not connect to the host device during
setting while using this function. It could confirm the operation of the servo motor and perform

simple positioning operations.
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1. Program JOG runs as position control, gear ratio and position command filtering are valid, but it is not
possible to input pulse command to the servo The pulse command cannot be input to the servo unit.

2. Overtravel prevention function is effective.

7.7.2 Operating Procedure

Long press
Any interface —> Program JOG

868868 Fn0O00 Fn00G

MODE/SET

UPDOWN in the
setting direction

Program JOG
preparation

Enabled ON

Long press
DATA/SHIFT MODE/SET

working
process

Fn006

7.8 Automatic Adjustment of Command Offset (Fn100)

7.8.1 Overview

The automatic adjustment command offset is a method of automatically adjusting the command
voltage after measuring the offset.

The measured offset will be stored in the servo unit.

1. Servo is in OFF state.
2. The bias adjustment is out of range or the voltage command is input during the bias adjustment, the

adjustment may fail.

7.8.2 Operating Procedure

Turn off the servo drive and input the 0V command voltage from the host device or external circuit.

130 SD780 Series Servo Technical Manual



7 Auxiliary Functions

] DATA/ Auxiliary
“ function

Fn 100
ili “ Automatic Enr "
e
Flash2
868888 Fn00O Fn 100 FEF. o

7.9 Speed command Offset Manual Adjustment (Fn101)

7.9.1 Overview
The method of directly inputting the command offset for adjustment.
Manual adjustments are used for the following occasions:

® The host device has built a position loop and when the position deviation of the servo lock
stop is set to zero.

® When you need to set an offset.

® When confirming the offset set by automatic adjustment.

7.9.2 Operating Procedure

-

Long press
Auxiliary
function Adjust the interface
4 median position |
Fn Q!

[ 2 | 000 |
DATA/SHIFT

Manual offset

adjustment

Short press
DATASHIFT

:“
Auxilial
[Any interface]—>[ functio?(

668868 FnOOO

Long press
DATA/SHIFT

Adjust the
interface low
position

Enter offset
manual

adjustment
= SPd 0001

Adjustment Adjust the
confirmation interface

dent ~0001

7.10 Torque Command Offset Manual Adjustment (Fn102)

7.10.1 Overview

It is a method of directly input the torque command offset.

Manual adjustments are used for the following occasions:
® When you need to set an offset.

® When confirming the offset set by automatic adjustment.
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7.10.2 Operating Procedure

DATA/SHIFT Auxiliary
— .
function

A
Fn 102
e
BEBBA  Fn000  Faog2
n =
= EFS ooo i
MODE/SET
Adjustment Adjust the
confirmation interface
denkE poon

7.11 Current Offset Automatic Adjustment (Fn103)

7.11.1 Overview

This function is only used when it is necessary to further reduce the torque ripple and other
adjustments that need to be performed with higher precision, and usually does not require
adjustment.

1. The automatic adjustment of the motor current detection signal offset must be performed while the servo
is off.

2. When the generated torque ripple is significantly larger than other servo units, perform automatic
adjustment of the offset.

7.11.2 Operating Procedure

DATA/SHIFT Auxiliary
A function

Fn 103
) “ Currentoffset Enteroffset p—
. Auxiliary : . Adjustment
Any interface function automatic automatic confirmation
adjustment adjustment (

88868, FrO00 Fn 103 Cor o "%
7.12 Current Offset Manual Adjustment (Fn104)

7.12.1 Overview

This function is used only when the torque ripple is still large after the motor current detection
signal offset automatic adjustment (Fn103) is executed.
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If this function is performed incorrectly during manual adjustment, the characteristics may be degraded.
When performing manual adjustment, observe the following precautions.

-Make the servo motor speed approximately 100 min-.

-Observe the torque command in the analog monitoring state and adjust the pulsation to the minimum.
The offset of the U current and V current of the servo motor must be adjusted in a balanced manner.
Please repeat the adjustment several times alternately.

7.12.2 Operating Procedure

-
%
Y
py “ M I U-phase offset V-phase offset
[Any in(erfacej—»[ I;\uxlllllary ]—» anualy zterc manual manual
unction curren adjustment adjustment
88668 FnO0O Fn 104 lul.o (ud.o
U phase V phase
-0068 -0058

7.13 Initializing the Detection Value of Vibration Detection (Fn105)

7.13.1 Overview

The vibration detection function can detect the vibration in the feedback speed of the servo motor.
This function is used to detect the “vibration warning (Er. 520)” and “vibration alarm (AL. 911)” that
is more accurately after detecting the machine vibration in the running state, and the function also
could be used to automatically set the vibration detection value (Pn187).

Related parameters as below:

FIIE Parameter Range Defaults | Unit ComEE D When enabled
code address
Vibration
detection 0x00 ~ 0x02 0 - 0x0185 Immediately
options
This function is to automatically detect related alarms or warnings after detecting
Pn185 | machine vibration under normal operating conditions.
Set the servo action after vibration is detected:
0-No vibration detection.
1-Warning after vibration is detected.
2-Alarming after vibration is detected.
Vibration
Pn186 detection 50 ~ 500 100 % 0x0186 Immediately
sensitivity
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Set the sensitivity of the vibration detection. The smaller the setting value is, the
more sensitive it is. If the setting is too small, the vibration may be detected by
mistake during normal operation.
Note: The detection sensitivity of vibration alarm and vibration warning may vary
according to different mechanical conditions.
Vibration
detection 0~ 5000 50 rpm 0x0187 Immediately
value
Pn187 Set the threshold for vibration detection. The smaller the setting is, the easier it is
to detect the vibration. If the setting is too small, the vibration may be detected by
mistake during normal operation.
Note: The vibration detection values of vibration alarm and vibration warning may
vary according to different mechanical conditions.

When the servo gain is set incorrectly, it may be difficult to detect the vibration. And it may not be possible
to detect all the vibrations that have occurred.

When you set the improper moment of inertia ratio (Pn100), vibration warnings and vibration alarms may be
detected by mistake or not detected.

This operation is performed when the motor is operated with actually used instructions.

When performing this action, make sure that the motor runs at a maximum speed of 10% or more.

7.13.2 Operating Procedure

Auxiliary
function

Fn 105
DATA/SHIFT

==
DATA/SHIFT
K

DATA/SHIFT

oy “ Vil ration
[Any inteffacej_>[ "\uu:;tion ]_> in(:teiZTi?aI;Zn
BEEAA  FnO0D Fn I05

Initialization

din lE

Initialization
preparation

d In IE Flash2s

Initialization
confirmation

7.14 Bandwidth Settings (Fn303)

7.14.1 Overview

For detailed description of this function, see “6.5 Bandwidth Settings”.
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7.14.2 Operating Procedure

Long press
DATAISHIFT

Mode

selection
!

-
e iy [ L Y e
86686, FnO0OC Fn303 d 0 LO0NG

Flash2s L0080
7.15 EasyFFT (Fn401)

7.15.1 Overview

EasyFFT transfers the periodic waveform commands from the servo unit to the servo motor, and
slightly rotates the servo motor several times over a certain period, causing the machine vibration.
The servo unit detects the resonance frequency basing on the vibration generated by the machine,
and then sets the corresponding notch filter according to the resonance frequency. The notch filter
effectively eliminates high-frequency vibrations and noise. If vibration occurs with a loud sound
(abnormal sound) during operation, perform this function after the servo is turned off.

1. It must be used in the low gain state such as the initial stage of servo adjustment. If you perform the
EasyFFT function after setting a high gain, the machine may vibrate due to mechanical characteristics and
gain balance.

2. The detected resonance frequency can be automatically set to the notch filter 1/2. If 1 has been set, it will
be automatically set to 2. If 1/2 are both set, the notch filter cannot be set by this operation.

3. When changing the amplitude setting value, gradually increase the amplitude value and change it while
observing the situation.
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7.15.2 Operating Procedure

MODE/SET

Amplitude
setting

Long press
Long press DATAISHIFT
UPIDOWN DATAISHIFT

In 20
Long press Long press
. uxiliary mplitude Ready state
[Anymterface )—»[ function y

BBEBB8. Fn00O0 Fa4O | in 15 F.
Flash2s
V==
Checkout ¢ Checkout Operating
of results result Flash2s process status
dent FDBO0 E-FFE . run

7.16 Online Vibration Monitoring (Fn402)

7.16.1 Overview

When the servo is ON and vibration occurs during operation, this operation can set the notch filter
1 or the torque command filter according to the vibration frequency, sometimes eliminating the
vibration. Detect the vibration frequency of noise caused by mechanical resonance and display the
vibration frequency with large peak on the operator. The effective torque command filter or notch
filter 1 frequency for the vibration frequency will be automatically selected and the related
parameters are automatically set.

When using the PC debugging software to adjust, it is recommended to perform the smart setting
or bandwidth setting. Generally, no manual operation is required. Only when the PC debugging
software is not available, it is key-assisted.

7.16.2 Operating Procedure

Monitoring
DATASHIFT failed
DATA/SHIFT
T | vooesser |
MODE/SET Yy MODE/SET

V phase offset
manual
adjustment

F

Monitoring
results

F 1000 F 1000

. Auxiliary ) Vibration
[Any interface [ function monitoring

BBBAE. Fn000 Fn40e

Monitoring
preparation

MODE/SET
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8 Home Position Return and Internal Positions

8.1 The principle of home position return function

The home position return function is the process that the servo drive controls the motor to find and
return to the home or zero point according to the set way in the position mode.

Home position: the starting position of servo motor operation. The limit signal, DI input signal or
encoder Z pulse can be used mechanically as the home position.

Zero point: it defines the position offset from a certain position of the home position signal as the
zero point position. The zero position is the zero value during the operation of the servo drive.
The home position return function is to find the home position of the motor on the machine
according to the set home position return method. After finding the home position, it runs to the
zero position according to the set zero position offset pulse, and uses the zero position as the
starting position for subsequent motor operation.

According to the above home position definition, the home position signal source can be given in
three ways: limit signal, DI input signal and Z pulse. The mechanical home position signal can
generally be expressed by a level signal with a certain pulse width. A high level indicates that the
signal is valid, and a low level indicates that the signal is invalid. In order to accurately locate the
home position signal, when selecting the home position signal source, you need to select the
forward or reverse rising edge of the home position signal source as the home position signal, as
shown in the figure 1 below:

Forward direction

A 4

-~

Positive rising | 4 Negative rising
edge ! ) edge

Home position signal

ffffffff + invalid L

77777777777 P oinveid €

Figure 1 Home position signal source and signal edge selection diagram
During the home position return process, it is necessary to encounter the home position signal
multiple times to determine the correct home position. When starting the home position return,
given a relatively large speed for the home position return to ensure the speed of finding the home
position. Define the first time that encounters the home position signal as the deceleration point.
After encountering the deceleration point, the home position return speed is reversed to a low
speed to ensure the accuracy of finding the home position. If encountering the home position
signal again at low speed, it means that the home position is found. In the actual process, the
accuracy of the home position is affected by finding the home position at low speed. The higher the
speed when finding the home position at low speed, the greater the pulse deviation of the home
position signal edge. In order to determine the home position signal more accurately, the Z signal
of the encoder can be used as the home position signal, and define the second time that
encounters the Z pulse near the home position signal as the home position signal, so that the
home position is accurate and without deviation.
According to the home position signal source, home position signal edge, home position return
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8 Home Position Return and Internal Positions

direction, deceleration point type, Z pulse direction, whether or not Z pulse is used, and
encountering the limit, the home position return method can be classified as the following table 1:

O O < 0 O S G

[

— = o
= 3

Ryooup

uoiyisod awoy puty

| |
| |
@ = = — ] ] = = o
& =4 = =
| |

Table 1 Classification of home position return methods
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8 Home Position Return and Internal Positions

Note: the definition of above 1 to 34 home position return methods is according to the CANopen
protocol CIA402 standards, and is same as the home position return methods given in the
CANopen protocol. The following describes the 1 to 34 methods of the home position return.

8.1.1 Home position return trigger

The home position return trigger can automatically perform home position return via S terminal
trigger, point trigger, communication trigger and power-on.

8.1.2 Home position return Sl terminal trigger

By configuring the universal Sl terminal as the home position trigger function HomeTrig, the home
position return is triggered. The rising edge of HomTrig could trigger the home return. The input
function definition of S terminal related to home return is shown in Table 2.1 below:

Table 2.1 S terminal input function definition

Sl Terminal Sl Terminal Function Descriotion
Name Function Code u P
HomeTrig 0x1C que position return trigger function (valid on
rising edge)
HomeReach 0x1D II‘Ee)\(/teelgnal input home position signal (valid at high

Select the Sl terminal as the home position trigger signal by configuring the general SI terminal
function as 0x1C. When the rising edge of this S| terminal is valid, the home position return is
triggered.

8.1.3 Home position return automatically trigger when power on

The home position return function can be configured to automatically find the home position after
the servo drive is powered on for the first time by configuring the function code Pn800. The
function definition of Pn800 is shown in the figure below:
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8 Home Position Return and Internal Positions

PnB00 Low 16 bits

PnB00 High 16 bits

M
L

000

As shown in the figure above, section C of Pn800 is defined as home position return automatically

T ——\

—

0: Stop after home position return
1-x: Jump to the designated segment to run after
home position return

0: Do not perform home position return in the first SvOn
1: Perform home position return in the first SvOn

D

E

Invalid

G

H

trigger when power on. When the C segment is set to 1, it performs the home position return
automatically when the servo is enabled for the first time.

The A and B sections of Pn800 are defined as the point number for automatic operation after the

home position return is completed.

8.1.4 Home position return triggered by point function

The home position return function can be triggered by the point function. The definitions of SI
terminals related to point functions are shown in Table 2.3 below:

o Lzrrn:l;nal S| Terminal Function Code Function Description
) Point trigger function (valid on rising
PosTrig 0x16 edge)
. Point segment number selection Bit0
PosBit0 0x17 (valid at high level)
PosBit1 0x18 Point segment number selection Bit1
valid at high level
g
PosBit? 0x19 Point segment number selection Bit2
valid at high level
g
PosBit3 0x1A Point segment number selection Bit3
valid at high leve
lid at high level
PosBitd 0x1B Point segment number selection Bit4
(valid at high level)

Table 2.3 Sl terminal point function definition
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8 Home Position Return and Internal Positions

As shown in the above table, the point function is triggered by the external terminals. If the point
segment number selection value is 0 when triggering, the home position return operation will be
triggered. That is, when the rising edge of the PosTrig signal is valid, if the point segment number
selection combination value is 0 (PosBit0 to PosBit4 are all 0), the home position return operation
is triggered.

8.1.5 Communication triggers home position return

In addition to triggering the home return operation with the S terminal, the home position return
can also be triggered by communication. Through serial port communication, USB communication,
keyboard operation, etc., the home position return operation is triggered in the case of writing 0 to
the function code Pn898. Pn898 displays 10000 during the home position return process, and
Pn898 displays 20000 after the home position return is completed.

Note: The home position return trigger is valid only when the servo drive is enabled. If the servo is
not enabled, the home position return is invalid.

8.2 Home position return function code

Home position return method
selection

Factory default:1 Setting range:1~34 unit: N/A Control mode: P

@) Address:0x899

Parameter description: Home position return mode, any integer value between 1 and 34 can be
set.

Home position return high speed
setting

Factory default:100 ‘ Setting range:0~2000 ‘ unit: rpm ‘ Control mode: P

Parameter description: During the home position return process, set the high-speed home position
search speed value.

Pn89B Home position return low speed setting‘ O ‘ Address:0x89B
Factory default:10 ‘ Setting range:0~1000 ‘ unit: rpm ‘ Control mode: P

Parameter description: After encountering the home position signal at high speed, the home
position signal is searched at the low speed in the reverse direction.

@) Address:0x89A

Home position return acceleration and
deceleration time setting

Factory default:200 ‘ Setting range:10~1000 ‘ unit: ms Control mode: P

@) Address:0x89C

Parameter description: The acceleration and deceleration time is given during the home position
return process. The time from Orpm to the rated speed is treated as the acceleration/deceleration
time of the home position return.
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Home position return acceleration and
deceleration time setting
Setting range:
0~0x0000FFFF

O Address:0x800

Factory default:0 unit: N/A Control mode: P

Parameter description: Pn800 function definition is shown in Figure 3 below.
Pn800 Low 16 bits

_8000

A. B 0: Stop after home position return
1-x: Jump to the designated segment to run after
home position return

C| 0:ponot perform home position return in the first SvOn
1: Perform home position return in the first SvOn

Pn300 High 16 bits D

-00gg] |

F Invalid
T T 1
G
H
Zero point offset pulse value ‘ O ‘ Address:0x802
] Setting range:- unit: .
Factory default0 | 147483648 2147483648 | commandunit | COntrolmode:P

Parameter description: The pulse offset value that needs to be run after the home position signal is
found during the home position return process.

142 SD780 Series Servo Technical Manual



8 Home Position Return and Internal Positions

8.3 Home position return method

Home position return method 1

a.Start the home position return — search for the reverse limit at high speed reverse direction—
encounter the rising edge of reverse limit — decelerate to 0 — search for the falling edge of
reverse Iimit at low speed forward direction — search for Z pulse in forward direction.

Forward
d|rect|on

I : Reverse limit Motor I

|Runn|ng route

| i
|
1

I
|
|
: Limit signal
1

| | | Z pulse

Home position return method 1-a

b.Start the home position return—reverse limit valid— Search for the falling edge of reverse limit at
low speed forward direction— search for Z pulse in forward direction.

Forward
S —
direction

Motor Reverse limit

Running| L | !
route I

|
|

_,_l : Limit signal
}

||

| | Z pulse

Home position return method 1-b
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8 Home Position Return and Internal Positions

Home position return method 2

a.Start the home position return — search for the forward limit at high speed forward direction
— encounter the forward limit rising edge — decelerate to 0 — search for the falling edge of
forward limit at low speed reverse direction— search for Z pulse in reverse direction.

I Motor : Limit switch I

Running rou‘cl } t : B

Limit signal

Z pulse | | | |

Home position return method 2-a

b.Start the home position return —forward limit valid—search for the falling edge of forward limit
at low speed reverse direction—search for Z pulse in reverse direction.

Forward
direction

Limit switch Motor

M—Q—( Running route
-H | -L

|
|
|
|
|
Limit signal :

Z pulse | ‘ | |

Home position return method 2-b
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Home position return method 3

a.Start the home position return  —home position signal is OFF—search for the rising edge of
home position signal at high speed forward direction—decelerate to 0—search for the falling edge
of home position signal at low speed reverse direction—search for Z pulse in reverse direction.

Forward —
direction

Home position

I Motor signal I

‘_) -L

Running route|

11

l
I
I
I

[

|

|

I

| Home

| position signal
I

Z pulse

Home position return method 3-a

b.Start the home position return —Home position signal ON— Search for the falling edge of home
position at low speed reverse direction—search for Z pulse in reverse direction.

Forward —
direction

Home position '
signal Motor

I !
H—l Running route
| -1

Home

|
|
|
|
| position signal
|

Z pulse

Home position return method 3-b
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Home position return method 4

a.Start the home position return  —home position signal OFF —search for the rising edge of home
position at high speed forward direction —decelerate to 0—search for the falling edge of home
position at low speed reverse direction —decelerate to 0—search for the rising edge of home
position at low speed forward direction —search for Z pulse in forward direction.

Forward )
direction

Home position

Motor signal
. | i L
Running routc| L

L |
L
Loy
Ly

! Home

| position signal

11

Home position return method 4-a

b.Start the home position return —home position signal ON— search for the falling edge of
home position at low speed reverse direction —decelerate to 0— search for the rising edge of
home position at low speed forward direction —search for Z pulse in forward direction.

Forward )
direction
Home position '

signal Motor

I
L (_—‘N_—J Running route

R
[
[
L Home
: position signal
I

Home position return method 4-b
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Home position return method 5

a. Start the home position return —home position signal OFF— search for the rising edge of
home position at high speed reverse direction —decelerate to 0— search for the falling edge of
home position at low speed forward direction —search for Z pulse in forward direction.

Forward
direction
Home position
signal Motor
' -H

L q:'ﬂ—i Running route

| H

! Home
position signal

| | | Z pulse

Home position return method 5-a

b. Start the home position return —home position signal ON— search for the falling edge of
home position at low speed forward direction —search for Z pulse in forward direction.

Forward )
direction

Home position

Motor ' signal

Running route I——P:Tﬂ

—

| | | Z pulse

Home

|
|
|
|
: position signal

Home position return method 5-b
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Home position return method 6

a. Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Search for the rising edge of home position at low
speed reverse direction —Search for the Z pulse in reverse direction.

Forward -
direction

Home position  Motor

signal |:|
(J-L_-‘N“_D—‘ Running route
L

Iyl
IH|
I

| Home position
signal

| | | | Z pulse

Home position return method 6-a
b. Start the home position return —Home position signal ON —Search for the falling edge of

home position at low speed forward direction —Search for the rising edge of home position at low
speed reverse direction —Search for the Z pulse in reverse direction.

Forward -
direction

Home position Motor

I |:| signal I
Running route }—b 1

Hl
| H|
I
| Home position
| signal
| | | | Z pulse

Home position return method 6-b
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Home position return method 7

a. Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed forward direction —Decelerate to 0 —Search for the falling edge of
home position at low speed reverse direction —Search for the Z pulse in reverse direction.

Forward >
direction

Motor it
Homg positon Limit signal I
signal
H |
Running rot.‘.ﬁl : + n
I-H

Home
position signal

Z pulse

Limit signal

Home position return method 7-a

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed reverse direction —Search for the Z pulse in reverse direction.

Forward N
direction
Home position
I sig‘:]al ' Motor ' Limit signal I

H_|-H Running route

L

—

Home position
signal

Z pulse

Limit signal

Home position return method 7-b
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c.Start the home position return —Home position OFF — Search for the rising edge of home position
at high speed forward direction —Touch the forward limit —Search for the falling edge of home
position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of home
position at low speed forward direction —Search for the falling edge of home position at low speed
reverse direction —Search for the Z pulse in reverse direction.

Forward )
direction
'Homg position oty ' Limit signal
I signal |:| I

: | Running route}L}l)

L e |

L@ n H
eIt

|
|-HI
1

T
|

Home position
signal

|
|
|
|
|
|
1
|
: Z pulse

Limit signal

Home position return method 7-¢

Home position return method 8

a.Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed forward direction —Decelerate to 0 —Search for the falling edge of
home position at low speed reverse direction —Search for the rising edge of home position at low
speed forward direction —Search for the Z pulse in forward direction.

Forward
direction
Motor Home position ' o
I signal Limit signal I

|
| H L

Running routef ) ) L

Home position
signal

Z pulse

Limit signal

Home position return method 8-a
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b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed reverse direction —Search for the rising edge of home position at low speed
forward direction —Search for the Z pulse in forward direction.

Forward >
direction
Home position
I sig%al ' Motor 'Limitsignal I

I L
L qﬂ_—“‘—l Running route

H

Home position
signal

Z pulse

Limit signal

Home position return method 8-b

c.Start the home position return —Home position OFF —Search for the rising edge of home
position at high speed forward direction —Touch the forward limit —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of
home position at low speed forward direction —Search for the Z pulse in forward direction.

Forward
direction

I Home poSmonMotor 'L|m|t signal
signal |:|
| IRunnlngrout
L ( I | -H
|
IHI
I

I
|
|
|
|
|_:_| : Home position
| ! signal
|
|
|

Z pulse

Limit signal

Home position return method 8-c
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Home position return method 9

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed forward direction—Decelerate to 0 —Search for the rising edge of
home position at low speed reverse direction —Search for the Z pulse in reverse direction.

Forward )
direction

Motor Home position ' o
signal Limit signal
H I

Running rout I T

Home position
signal

Z pulse

Limit signal

Home position return method 9-a

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed forward direction—Decelerate to 0 —Search for the rising edge of home
position at low speed reverse direction —Search for the Z pulse in reverse direction.

Forward )
direction

Motor Home posifon 'Limit signal
signal

H
Running route ’_p—b n
-H

Home position
signal

Z pulse

Limit signal

Home position return method 9-b
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c.Start the home position return —Home position OFF —Search for the falling edge of home
position at high speed forward direction— Touch the forward limit —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Search for the rising edge of home position at low
speed reverse direction —Search for the Z pulse in reverse direction.

Forward )
direction

Home posmon Motor

I signal |:| lelt signal I

|

| Runnlng
| route
|

Home position
signal

Z pulse

Limit signal

Home position return method 9-c

Home position return method 10

a.Start the home position return —Home position signal OFF — Search for the falling edge of
home position at high speed forward direction—Decelerate to 0 —Search for the rising edge of
home position at low speed reverse direction —Search for the falling edge of home position at low
speed forward direction —Search for the Z pulse in forward direction.

Forward —
direction

Motor Home position '
I Limit signal I

signal

Running route|
] Cri’

Home position
signal

|y

|
|
|
|
|
|
|
|
|
|
|
: Z pulse

Limit signal

Home position return method 10-a
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b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed forward direction—Decelerate to 0 —Search for the rising edge of home
position at low speed reverse direction —Search for the falling edge of home position at low speed
forward direction —Search for the Z pulse in forward direction.

Forward ——078 —M8M )

direction

|:| signal

Running route H n

H

I Motor Home position ' Limit signal I

ml
.

Home position
signal

|
|
|
|
|
|
|
|
|
]
|
: Z pulse

Limit signal

Home position return method 10-b

c.Start the home position return —Home position OFF —Search for the falling edge of home
position at high speed forward direction— Touch the forward limit —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Search for the Z pulse in forward direction.

Forward —
direction

Hom?POSiﬁon' Motor ' it si
I signal Limit signal I

Home position
signal

Z pulse

Limit signal

Home position return method 10-c
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Home position return method 11

a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Search for the Z pulse in forward direction.

Forward )
direction

I Limit signal 'Ho me position Motor

sin.;nal |:|
|

-H
L ij—i Running route

| H
|
|
|
Home position
signal

Z pulse

Limit signal

Home position return method 11-a
b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed forward direction —Search for the Z pulse in forward direction.

Forward —

direction

' Motor [ Home position
Limit signal |:| signal
1|
||

Running route |—H—N
L |HI

|
1|
1|
1|
v ”
| Home position
] signal
Limit signal

Home position return method 11-b

Z pulse
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c.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the falling
edge of home position at high speed forward direction —Decelerate to 0 —Search for the rising
edge of home position at low speed reverse direction —Search for the Z pulse in forward direction.

Forward N
direction

... Motor Home position
I Limit signal signal I
| -H Running :
route
H

G

H

'
~—

17
[
' : Home position
| signal

Z pulse

||
Limit signal

Home position return method 11-c

Home position return method 12

a.Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Search for the rising edge of home position at low
speed reverse direction —Search for the Z pulse in reverse direction.

Forward >
direction
' Home position Motor
I Limit signal signal I

L dﬁi Running route
L
H

I

I

I
: . Home position
| signal

| | | Z pulse

Limit signal

Home position return method 12-a
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b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed forward direction —Search for the rising edge of home position at low speed
reverse direction —Search for the Z pulse in reverse direction.

Forward —

direction

' L Motor Home position
I Limit signal signal I
|:| |
|

Running route ’—L;:D n
-H
)l
)|
)|
Home position
| signal
|
| | | Z pulse

Limit signal

Home position return method 12-b

c.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the falling
edge of home position at high speed forward direction —Decelerate to 0 —Search for the rising
edge of home position at low speed reverse direction —Search for the Z pulse in reverse direction.

Foward
direction

Limit signal Motor Homg posliﬁon
|:| signal
I | ing ! I
-H Running | |
c route |,
P
H -HIH“) L

Home position
signal
Z pulse

Limit signal

Home position return method 12-c
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Home position return method 13

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of
home position at low speed forward direction —Search for the Z pulse in forward direction.

Forward l
direction
o Home position Motor
I Limit signal signal |:| I

|
- H
L (C VIR
IHI
b
b
b
' Home position
[ signal
Limit signal

Home position return method 13-a

I Running route

|
|
|
|
|
|
|
|
|
T
|
- Z pulse
|

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of home
position at low speed forward direction —Search for the Z pulse in forward direction.

Forward

direction

Limit signal Il HoMe positon ' Motor I

I signal |:|
|

! .
L Running route

Home position
|_i_| signal
| | | Z pulse

Limit signal

Home position return method 13-b
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c.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the rising
edge of home position at high speed forward direction —Decelerate to 0 —Search for the falling
edge of home position at low speed reverse direction —Search for the rising edge of home
position at low speed forward direction —Search for the Z pulse in forward direction.

Forward _
direction

Limit signal iti
g Motor Home position

I ' |:| signal I

Il 4 Ru nning{ :
route
H -L
L

11
1|
v
I
|

,_l Hom:ig;;]c;slition
L]
Limit signal

Home position return method 13-c

|
|
|
|
|
|
T
|
: Z pulse

Home position return method 14

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of
home position at low speed forward direction —Search for the falling edge of home position at low
speed reverse direction —Search for the Z pulse in reverse direction.

Forward o

direction

I 'Limit signal Home position Motor

signal |:| I
|
|

|
L —H

| .
L | Running route
-L
-H

I

I

I

|

| ,_l Home position
] signal

Z pulse

||
Limit signal

Home position return method 14-a
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b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of home
position at low speed forward direction —Search for the falling edge of home position at low speed
reverse direction —Search for the Z pulse in reverse direction.

Forward l
direction

I Limitsignal' Homgposﬂmn' Motor
signal |:|

—H
L @5‘ Running route
H L

I

I

I

I Home position
|

' signal

| Z pulse

Limit signal

Home position return method 14-b

c.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the rising
edge of home position at high speed forward direction —Decelerate to 0 —Search for the falling
edge of home position at low speed reverse direction —Search for the Z pulse in reverse direction.

Forward

direction
Home position
I Limit si'nal"““” : signal I
I 1 Runnidg
rout I
H -L
-H
1|
1|
1|
| Home pos
| signal

| | Z pul

Limit si

Home position return method 14-c
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Home position return method 15:

After this home position return mode is triggered, the servo takes the current position as the home
position and the servo absolute position is cleared (equivalent to the 35th home position return
mode specified in CIA402).

Home position return method 16: Reserved

Home position return method 17

a.Start the home position return — Search for the reverse limit at high speed reverse direction
—Touch the rising edge of reverse limit—Decelerate to 0 —Stop after searching for the falling
edge of reverse Iimit at low speed forward direction.

Forward
dlrectlon
I : Reverse limit Motor I

+ ' Running
route

L

| Limit signal

Home position return method 17-a

b.Start the home position return —Reverse limit valid —Stop after searching for the falling edge of
reverse limit at low speed forward direction.

Forward
dlrectlon
I Motor B8 Reverse limit
l I
|
Running Ll
route

Limit signal

Home position return method 17-b
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Home position return method 18

a.Start the home position return —Search for the forward limit at high speed forward direction
—Touch the rising edge of forward limit —Decelerate to 0 —Stop after searching for the falling
edge of forward limit at low speed reverse direction.

Forward
direction
I Motor Limit switch
l I
|
]

Running rout DL

Limit signal

Home position return method 18-a

b.Start the home position return —Forward limit valid —Stop after searching for the falling edge of
forward limit at low speed reverse direction.

Forward
dlrectlon

I Limit SW|tch= Motor I

|~:| Running route
|
|

Limit signal

Home position return method 18-b

Home position return method 19

a.Start the home position return —Search for the home position at high speed forward direction
—Touch the rising edge of home position—Decelerate to 0 —Stop after searching for the falling
edge of home position at low speed reverse direction.

Forward »
. direction
I Motor ' Home position signal
I I

‘_) -L

route

Home position signal

Home position return method 19-a
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b.Start the home position return —Home position valid —Stop after searching for the falling edge
of home position at low speed reverse direction.

Forward
direction

Home position signal

I:IMotnr I
JIO—I Running route
L

|
|
|
| Home position signal

Home position return method 19-b

Home position return method 20

a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed forward direction —Decelerate to 0 —Search for the falling edge of
home position at low speed reverse direction —Stop after searching for the rising edge of home
position at low speed forward direction.

Forward )
direction
I |:| Motor 'Home position signal I

Runnlngl

route L C:_)

|
|
| Home position signal

Home position return method 20-a
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8 Home Position Return and Internal Positions

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed reverse direction —Stop after searching for the rising edge of home position
at low speed forward direction.

Forward >
position
Home positicn signal I

I +
q |
I
L ( l Running route

I
I
I
| Home position signal

Home position return method 20-b

Home position return method 21

a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Stop after searching for the
falling edge of home position at low speed forward direction.

Forward l
direction

Home position signal

|:| Motor
! -H
L d—{ Running route

Home position signal

Home position return method 21-a
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b.Start the home position return —Home position signal ON — Stop after searching for the falling
edge of home position at low speed forward direction.

Forward N
direction
Motor

I ' Home position signal I

I
Running route I__L.u
|

|
|
|
| Home position signal

Home position return method 21-b
Home position return method 22
a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Stop after searching for the rising edge of home
position at low speed reverse direction.

Forward
direction
Home position signal

|:| Motor
' -H
L GD—{ Running route
-L

| Home position signal
Home position return method 22-a
Forward ,
direction
I Motor ' Home position signal I

L |
Running route I—b i

Home position signal

Home position return method 22-b
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8 Home Position Return and Internal Positions

Home position return method 23
a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed forward direction —Decelerate to 0 —Stop after searching for the
falling edge of home position at low speed reverse direction.
Forward ——M ™
direction
Motor Home position

signal Limit signal I
H

Running routvl

i

Home position
signal

—

Limit signal

Home position return method 23-a

b.Start the home position return —Home position signal ON —Stop after searching for the falling
edge of home position at low speed reverse direction.

o,
direction

Home position
I sgral Motor Limit signal I
| |

Home position
signal

Limit signal

Home position return method 23-b
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8 Home Position Return and Internal Positions

c.Start the home position return —Home position OFF —Search for the rising edge of home
position at high speed forward direction —Touch the forward limit —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of
home position at low speed forward direction —Stop after searching for the falling edge of home
position at low speed reverse direction.

@ Forward ———

direction
Home position

I signal Motor Limit signal I
|

Running route'#}l)

-H

-L

—

f

Home position
signal

Limit signal

Home position return method 23-c

Home position return method 24

a.Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed forward direction —Decelerate to 0 —Search for the falling edge of
home position at low speed reverse direction —Stop after searching for the rising edge of home
position at low speed forward direction.

Forward ——m ™

direction
Motor Homg position ' Limit signal
I signal I
H [

Running routcl —
LC ;

—

Home position
signal

Limit signal

Home position return method 24-a
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8 Home Position Return and Internal Positions

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed reverse direction —Stop after searching for the rising edge of home position
at low speed forward direction.

Forward —478 —7M7M——)

direction
Home position
sig%al : Motor 'Limitsignal
|
I L

|

|

| d—i Running route :
| |
| |
| |
! |
|

|

|

Home position
signal

—

Limit signal

Home position return method 24-b

c.Start the home position return —Home position OFF —Search for the rising edge of home
position at high speed forward direction —Touch the forward limit —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Stop after searching for the
rising edge of home position at low speed forward direction.

Forward ——08 —mM8M

direction
Home position '
signal Motor Limit signal I

| Running route

L Lﬁi: -H
i_l

Home position
signal

Limit signal

Home position return method 24-c

168 SD780 Series Servo Technical Manual



8 Home Position Return and Internal Positions

Home position return method 25
a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed forward direction—Decelerate to 0 —Stop after searching for the
rising edge of home position at low speed reverse direction.
Forward ——
direction
Motor Home position

’ Limit signal
signal I
| H
I

-L

Running route

Home position
signal

-
,_!|

Limit signal

Home position return method 25-a

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed forward direction—Decelerate to 0 —Stop after searching for the rising
edge of home position at low speed reverse direction.

Forward ———
direction

Motor Home position Limit signal
signal

il '
Running route |—D L :
| |
| |
| |
| |
' |
|
]
|

Home position
signal

—

Limit signal

Home position return method 25-b
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8 Home Position Return and Internal Positions

c.Start the home position return —Home position OFF —Search for the falling edge of home
position at high speed forward direction— Touch the forward limit —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Stop after searching for the rising edge of home
position at low speed reverse direction.

Forward ——m ™
direction

Home position Motor ' Limit signal
I signal I
|

Runhing routelL}b
le

Home position
signal

Limit signal

Home position return method 25-c

Home position return method 26

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed forward direction—Decelerate to 0 —Search for the rising edge of
home position at low speed reverse direction —Stop after searching for the falling edge of home
position at low speed forward direction.

Forward ——08 —m7M
direction

Motor Home position ' Limit signal
I signal I

Running route|
L

Home position
signal

—

Limit signal

Home position return method 26-a
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8 Home Position Return and Internal Positions

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed forward direction—Decelerate to 0 —Search for the rising edge of home
position at low speed reverse direction —Stop after searching for the falling edge of home position
at low speed forward direction.

Forward ————

direction

signal

I Motor Home position ' Limit signal I

Running route i L
L

—

Home position
signal

Limit signal

Home position return method 26-b

c.Start the home position return —Home position OFF —Search for the falling edge of home
position at high speed forward direction—Touch the forward limit —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Stop after searching for the
falling edge of home position at low speed forward direction.

Forward ———
direction

Home position
I signal : MD"” ' Limit signal I
| |

| Running H

|, route |
LC o -H

|
| H
|

,_'I

Home position
signal

Limit signal

Home position return method 26-¢
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8 Home Position Return and Internal Positions

Home position return method 27

a.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Stop after searching for the
falling edge of home position at low speed forward direction.

Forward___________
direction

I ' Limit signal Home positon  potor I
signal

! H
| L d—' Running route
|
| |
| |
| |
! !
I ,_l Home position
: signal
|
Limit signal

Home position return method 27-a

b.Start the home position return —Home position signal ON —Stop after searching for the falling
edge of home position at low speed forward direction.

direction

' Limitsignal ~ Motor Home position
I signal I

Running route
L

Home position
signal

1

Limit signal

Home position return method 27-b
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8 Home Position Return and Internal Positions

c.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the falling
edge of home position at high speed forward direction —Decelerate to 0 —Stop after searching
for the rising edge of home position at low speed reverse direction.

Forwar
direction
I 'Limit signal ior Home position
|:| signal

| -H Running :
( ¢ route o
i

LG
|
,—Il Home position

signal

Limit signal

Home position return method 27-c

Home position return method 28

a.Start the home position return —Home position signal OFF — Search for the rising edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the falling edge of
home position at low speed forward direction —Stop after searching for the rising edge of home
position at low speed reverse direction.

Forward N
direction

-H
I Running route
-L

|

|

|

: Home position

signal

Limit signal

Home position return method 28-a

Limit signal Home position
I ' 9 signal Motor I
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8 Home Position Return and Internal Positions

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at low speed forward direction —Stop after searching for the rising edge of home position
at low speed reverse direction.

Forward—’

direction

Limit signal Motor Home position
I |:| signal I
|

|
[ L
| Running route |—Np iy
|
| |
| [
| [
| ! Home position
| signal
T
|
Limit signal

Home position return method 28-b

c.Start the home position return —Home position signal OFF —Search for the rising edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the falling
edge of home position at high speed forward direction —Decelerate to 0 —Stop after searching
for the rising edge of home position at low speed reverse direction.

Forwar
direction

Limit signal Home position
Motor

|:| signal I

[ Running :
(N—| route "
H n_) -L
|
[
|
1

Home position
signal
_,_| Limit signal

Home position return method 28-c
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8 Home Position Return and Internal Positions

Home position return method 29 (6098 00h =29)

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Stop after searching for the
rising edge of home position at low speed forward direction.

Forward
direction

' Limit signal Home position Motor
signal

|
| I Running route
|
|
|
|
|
|
|
T

|
[l
|
|
|
|
,_l' Home position

signal

Limit signal

Home position return method 29-a

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed reverse direction —Decelerate to 0 —Stop after searching for the rising
edge of home position at low speed forward direction.

direction

Home position '

I Limit signal ' signal |:|Motor I

| .

| L (_—N‘—| Running route

|
| |
| |
| |
| |
I Ll
|
T
|

Home position

,_l signal
_,_l Limit signal

Home position return method 29-b
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8 Home Position Return and Internal Positions

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the rising
edge of home position at high speed forward direction —Decelerate to 0 —Search for the falling
edge of home position at low speed reverse direction —Stop after searching for the rising edge of
home position at low speed forward direction.

Foward

direction
Home position

Limit signal ' Motor .
I |:| signal I

| I
i Runninig route
H -L
L

|

|

| |

| |

| ! Home position
|

T

|

signal
Limit signal

Home position return method 29-c

Home position return method 30 (6098 00h =30)

a.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of
home position at low speed forward direction —Stop after searching for the falling edge of home
position at low speed reverse direction.

Forward —M8M8 ——

direction
' Limit signal Home position Motor
I signal I

-H
| } I Running route
S

Home position
signal
Limit signal

Home position return method 30-a
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8 Home Position Return and Internal Positions

b.Start the home position return —Home position signal ON —Search for the falling edge of home
position at high speed reverse direction —Decelerate to 0 —Search for the rising edge of home
position at low speed forward direction —Stop after searching for the falling edge of home position
at low speed reverse direction.

Forward direction —

Home

Limit position Motar
signal signal
|
-H
Runrning
L route

O

| Home
position

signal

| Limit

signal

Home position return method 30-b

c.Start the home position return —Home position signal OFF —Search for the falling edge of
home position at high speed reverse direction —Touch the reverse limit —Search for the rising
edge of home position at high speed forward direction —Decelerate to 0 — Stop after searching
for the falling edge of home position at low speed reverse direction.

Home:

ITimit Iotor position
signal signal

| -H Runming I
oe |
H -L

|
|
|
'
Home
position
signal
| Limit
signal

Home position return method 30-c
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8 Home Position Return and Internal Positions

Home position return method 31 (6098 00h=31): Reserved

Home position return method 32 (6098 00h=32): Reserved

Home position return method 33 (6098 00h=33)

Start the home position return —Find the first Z pulse in the reverse direction.

@ Forward direction —————————»
Motor

I—|:_

Running
route

|

Home position return method 33

Z pulse

Home position return method 34 (6098 00h=34)
Start the home position return —Find the first Z pulse in the forward direction.

@ Forward direction ——»

Mator

Running
route |

| | | 7 pulse

Home position return method 34
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9 Internal Position

9.1 The Position Control Function Code Parameter Setting

9 Internal Position

Control mode selection @)

Communication
address: 0x000

Default: 0

Setting range: 0x0000 ~

0x000B

Unit: N/A

Control mode: P, S, T

Parameter description: Control mode selection. The position control function is the internal position
mode, and the position command is given by the parameter. Before running the position control
function, firstly, you need to set the servo drive control mode to position mode.

Pn000

Features

0

Position control mode

not 0 or not 16

Other control mode

16

EtherCAT mode

Position command source selection @)

Communication
address: 0x208

Default: 0

Setting range: 0x0000~

0x0001

Unit: N/A

Control mode: P

Parameter description: internal and external position command selection. The point control
function is the internal position mode, so before selecting the position control mode, the position
command source needs to be set to the internal position mode.

Pn208 | Function
0 Position command source selects external pulse input
1 Position command source selects internal position command
input
. . Communication
Electronic gear ratio molecule O address: 0x204
Default: 64 Setting range: 1~ Unit: N/A Control mode: P

1073741824

Parameter description: electronic gear ratio molecule. The electronic gear ratio of the servo drive is

given together with the electronic gear than the denominator.

Electronic gear ratio denominator O

Communication
address: 0x206

Default: 1

Setting range: 1~
1073741824

Unit: N/A

Control mode: P
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9 Internal Position

Parameter description: electronic gear ratio denominator. They are given together with the
electronic gears.

Note: If the point position control mode is the internal mode, the electronic gear ratio can not be set
arbitrarily set the electronic gear ratio, which will cause data overflow, so that the operation error
line. When the internal position mode is selected, it is necessary to set the internal position mode.
After the electronic gear ratio setting is completed, it is necessary to ensure that the maximum
number of command pulses per revolution is less than 2* K ( K -bit encoder ).

9.2 Position Control Related Function Code

Position control function, according to the position command, positioning speed, acceleration time,
deceleration time, delay time, Pr command type, absolute/incremental/relative position, interrupt
function, overlap function, storage function to plan the position trajectory. In addition, the position
command trigger can be set through the function code and DI terminal.

9.2.1 Position command trigger, select, stop

Position command trigger, select and stop can be realized in two ways. The first method is to use
the external input terminal (DI terminal) to realize the selection, trigger, and stop the position
command segment number. The second method uses specific function codes to trigger, select,
and stop position commands.

Position command trigger, selection and stop can be realized through DI terminal. The position
command trigger is realized by configuring the POS0-POS4 function of the DI terminal. SD780
allows planning 31 internal position commands. Select the position segment to be operated
according to the combination of POS0-POS3. Set the selected position segment number to NUM,
then the corresponding relationship between POS0-POS4 and the segment number of the position
command is:

The position command trigger is realized through the PosTrig function of the DI terminal. First
select the internal position command segment number through DI terminals POS0-POS3, and then

POS4 POS3 POS2 POS1 POSO Position segment
number NUM
0 0 0 0 0 0
0 0 0 0 1 1
0 0 0 1 0 2
0 0 0 1 1 3
0 0 1 0 0 4
0 0 1 0 1 5
0 0 1 1 0 6
0 0 1 1 1 7
0 1 0 0 0 8
0 1 0 0 1 9
0 1 0 1 0 10
0 1 0 1 1 1
0 1 1 0 0 12
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9 Internal Position

0 1 1 0 1 13
0 1 1 1 0 14
0 1 1 1 1 15
1 0 0 0 0 16
1 0 0 0 1 17
1 0 0 1 0 18
1 0 0 1 1 19
1 0 1 0 0 20
1 0 1 0 1 21
1 0 1 1 0 22
1 0 1 1 1 23
1 1 0 0 0 24
1 1 0 0 1 25
1 1 0 1 0 26
1 1 0 1 1 27
1 1 1 0 0 28
1 1 1 0 1 29
1 1 1 1 0 30
1 1 1 1 1 31
0 0 0 0 0

use PosTrig to trigger to run. The rising edge of the PosTrig signal indicates that the currently
selected position command segment operation is triggered.
Note: Trigger the point with the segment number 0 to perform the home position return operation;

the point other than 0 is the normal point.

During the Pr internal position command execution, if you want the Pr position function of the DI
terminal to stop immediately, you can stop the operation by the PosStop function of the DI
terminal. Using the rising edge of PosStop means immediately stopping the current running

position command segment.

POS0- POS3 position command selection, PosStop position command stopp, PosTrig position

command trigger can be realized by DI terminal, defined as follows:
Paosition DI function DI function code number

PosTrig 0x16

POS0 0x17

POS1 0x18

POS2 0x19

POS3 0x1A

POS4 0x1B

PosStop 0x20

Position command triggering, selection, and stop can be implemented by an external DI terminal or

by a specific function code assignment.

When we want to use the position command selection, trigger and stop, we need a lot of DI input
terminals. For convenience, the function code mode is added to the position control program for
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9 Internal Position

position command selection, triggering and stopping operations.

The setting of the internal position command is related to the function code pn898 . According to
the input value of Pn898,it will perform the according Pr command operation. The correspondence
between Pn898 and the Pr position command selection, trigger, and stop is shown in the following
table:

Pn898 Pr command function

Pr command segment number, trigger Pr position
1~31 instruction execution

Relative to Trig+PosNum
1000 The Pr command stop. Equivalent to a STOP bit
other Invalid

In addition to triggering the Pr instruction segment, Pn898 can also display the segment number of
the current Pr instruction and whether it is completed. Reading Pn898, if current Pn898 is shown
as 10000+PosNum, then the current Pr instruction segment number PosNum of Pr instruction is
being executed. If Pn898 displays 20000+PosNum, it means that the current Pr instruction
segment number PosNum position instruction has been executed, and can receive the next Pr
instruction. The Pn898 function code is defined as shown in the following table:

Communication given Pr command O Communication

segment number address: 0x898

Default: 10000 Setting range: 0x0000 ~ Unit: N/A Control mode: P
OxFFFF

Parameter description: Pr position command segment number given by ommunication. By setting
Pn898, the Pr command segment that you want to execute can be given by communication
method and keypad mode. If the internal position command mode of Pr is selected while the servo
is enabled, when the value of Pn898 is set to between 1 and 31, the corresponding Pr position
command segment will be executed. During the execution of the entire Pr internal position
command, the value of Pn898 can be read to determine whether the current executing position
command segment and whether the current position command segment are executed.

If Pn898 is displayed in the format of 10000+PosNum, it indicates that the instruction segment
whose current Pr instruction segment number is PosNum is being executed.

If Pn898 is displayed in the format of 2000+PosNum, it means that the instruction segment whose
current Pr instruction segment number is PosNum has been executed, and the next Pr position
command segment can be accepted.

Note: When the servo is enabled, after set the point number in Pn898 and then execute it. If the
servo is not enabled, Pn898 will always display 20000, and the point operation will not be
performed. By setting Pn898 = 1000, the Pr command segment can be stopped by communication.

9.2.2 Position Command Control Parameter Configuration

Position command segment can be divided into a control position command word and the position
command pulses two parts.. 31 segment position command segment is defined in the
SD780.Assuming that the position command segment number is POSNUM, the control word of the
current position command segment is given by the function code Pn804+POSNUM*4; the current
position command pulse number is given by the function code Pn806+POSNUM*4. By analogy, a
total of 31 segment instruction segments are defined from function code Pn804 to Pn87E.
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9.2.3 Position Command Segment Control Word Definition

The control word for the position command segment is given by Pn804. The lower 16 bits define
the point control mode, and the higher16 bits define the point operation parameter selection.

Communication

Pr 1 control word O address: 0x804

Default: 0x 00000000 |  Setfing range: 0x0 ~ UnitNA | Control mode: P
0x80000000

Parameter description: The lower 16 bits of the internal position command control word are the
internal position command trajectory planning control word. Interpolation, overlap, relative /
absolute, single-segment / multi-segment / speed / jump of internal position commands can be
planned by the lower 16 bits of the internal position command control word. The upper 16 bits
define the speed, acceleration, deceleration, and delay time of the Pr position command. The
function code from Pn880 to Pn897 defines the acceleration/deceleration time, positioning speed
and delay time during the operation of the Pr position command.

Pn804 low 16 bit

nnnAnN
. U U U U
LA 0 :Single segment position mode
2 : Speed control mode 3: Jump mode
1 : Multi-segment position mode
0 : Absolute position value 0 : Run at a constant speed after the speeds reached
8 1 Incremental position value 1 : Automatically run the next segment speed after the | Invalid
2 :Relative position value speed is reached
¢ 0 :The interrupt function is off ~ 1: The interrupt function is on
D 0 :The ing function is off 0 : Target speed unit: rpm
1 : The over lapping function is on 1 : Target speed unit: pps

m

Acceleration time segment number selection

Invalid

-

Deceleration time segment number selection

nn
UUBQ_F

,— G| Position command speed segment number selection | Invalid

B

Delay time segment number selection

183 SD780 Series Servo Technical Manual



9 Internal Position

Setting ~ lﬁ

Parameter attribute

Function code Pn80d Walue (0z)  QOQOO011

Hame Prl control word

- 0000
U

[0]zingle position mode -

[0] Dizable interrupt functier v

[0]Dizable owerlap function hd

~{-0000

[0]ACC time selectiom O A

[O]DEC time selection O -

[0]pozition command step selec ¥

[0]Delay time selection O b

N .
Write

Function code A part function definition: select internal position mode.

A part Features
0 Single segment position mode
1 Multi-segment position mode
2 Speed control mode
3 Jump mode

Single-segment, multi-segment description:

The single-segment position command indicates that the next position command is no longer
executed after the current position command is executed. The multi-segment position command
indicates that the next position command is executed after the current position command is
executed. If several consecutive position commands are multiple segments, the multi-segment
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position command is executed continuously. The single-segment / multi-segment position
instruction is executed as shown below:

Rising edge Rising edge

POS_T

Trigger pulse | |

] i
1 1
POS | i
Pasition H H
increment ' '

1 || 1 ||
1 1
1 1
1 1
Single-segment T
position execution Time
waveform
Rising edge Rising edge
POS_T
Trigger pulse |
I ]
1 i
| i
POS i i
Position i i
increment ! !
| I
) ]
Multi-sgment T
position execution Time
waveform

Speed mode description: If the current position command segment is given the speed mode, when
the position command is planned, the motor runs at the set speed until the next Pr position
command starts.

PosTrig |_|

PosSpd

v

Speed mode diagram
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Jump mode description:

If the current position command segment bit jump mode, the current position command segment
immediately jumps to the position command segment of the specified segment number, and the
position command of the specified segment is executed.

Function code B part function definition: select command mode.
Single / multi-segment

Part B " Speed mode Jump mode
position mode
After the
The current position implementation of
0 command value is the the current speed e
absolute position value does not switch to
the next Pr

The next segment of
Pr is automatically
executed after the

current speed is
executed

The current position
1 command value is the
incremental position value

Current position command
2 value is relative position
value

Single segment/ multi segment position mode: Part B of the position command type description:

1 Absolute position command: The motor running target position value is the given position
command value.

TargetPos = PosAbs.

2 Relative position command: The motor running target position value is the current actual position
value plus the given relative position value.

TargetPos = PosFdb + PosRel.

3 Incremental position command: motor running target position value is the previous position
command value plus the current incremental position command value.

TargetPos = PosCmd + PosInc.

Speed mode: Part B function description:

In the speed mode, the B part of the control word indicates whether the next Pr command value is
automatically executed after the current speed command is reached. If the B part is 1, the next Pr
command value is automatically executed. The next Pr instruction can be a single-segment, multi-
segment position command, a speed command, or a jump command. If part B is 0, the motor will
continue to run at the speed value given by the current Pr until the next Pr instruction starts
execution.

Function code C part function definition: select the interrupt function.

Part C Position mode Speed mode Jump mode
0 Interruption function Interruption function Interruption function
is not enabled is not enabled is not enabled
1 Interrupt function Interrupt function Interrupt function
enable enable enable
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Interruption Description: When the interrupt function is enabled, it will switch to the next position
command immediately, regardless of whether the current position command is running or not.
The margin of the current position command is accumulated to the next position command for
position command planning. If the interrupt function is not enabled, it will switch to the next
position value execution only after the current position command is completed. The plug-in
function is shown below:

Rising edge Rising edge

POS_T

Trigger pulse |

1 I
1 i
POS d |
Position | !
increment : 1
1 :
i
: :
Interrupt position T
execution waveform Time
Interrupt operation
Rising edge Rising edge
POS_T
Trigger pulse

i i
POS | i
Position | |
increment ! !
1 1

1

]
i i

Interrupt position T
execution waveform Time

Uninterrupted operation
Note: The interrupt function is valid after the Pr command is set, and the interrupt function is
judged when the latter command is triggered.

Function code D part function definition: select overlapping function

Single / multi-segment
Part D position mode Speed mode Jump mode
0 Overlap function does Target speed .
not turn on unit rpm
. Target speed
1 Overlap function on unit PPS —_—

Position overlap description: After the overlap function is turned on, when the multi-segment
position command is executed, when each position command is executed to the deceleration
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phase, it will not decelerate to 0, and the next position command will be directly planned from the
current speed. If the overlap function is not turned on, after the current position command is
executed, decelerate to 0 and then plan the next position command. The overlap function works
only in multiple positions, the single-segment position does not work, and the multi-segment
position delay time becomes 0 after the overlap function is turned on.

The multi-segment position overlap function is shown below:

Rising edge Rising edge
POS_T
Trigger pulse
| |
POS : :
Position | |
increment | |
| |
| / \ | / \
| |
| |
| |
| |
| |
| |
Overlapping T
function execution .
time
waveform
Rising edge Rising edge
POS_T
Trigger pulse
| |
POS ! !
Position | |
increment | !
| |
| |
| |
| |
| |
| |
| |
| |
No overlapping T
function execution time
waveform

Note: When the overlap occurs, the previous instruction setting takes effect. When the previous
instruction runs to the deceleration point, it runs the next instruction.
Note: In speed mode, this bit indicates the speed command unit.
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Speed unit description: The speed unit defines whether the speed value given by the current
speed command segment is the rpm (how many revolutions per minute) speed value or the PPS
(running pulses per second) speed value.

Function code E part function definition: Acceleration time selection.

Part E Single / muIti-segmgnt position Speed mode Jump

mode function mode

0 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn880 time defined by Pn880

1 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn881 time defined by Pn881

2 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn882 time defined by Pn882

3 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn883 time defined by Pn883

4 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn884 time defined by Pn884

5 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn885 time defined by Pn885

6 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn886 time defined by Pn886

7 Acceleration time selects the time Acceleration time selects the Invalid
defined by Pn887 time defined by Pn887

Function code F part function definition: Deceleration time selection.

Part F Single / mu!ti-segment position Speed mode Jump

mode function mode

0 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn880 time defined by Pn880

1 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn881 time defined by Pn881

2 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn882 time defined by Pn882

3 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn883 time defined by Pn883

4 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn884 time defined by Pn884

5 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn885 time defined by Pn885

6 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn886 time defined by Pn886

7 Deceleration time selects the time Deceleration time selects the Invalid
defined by Pn887 time defined by Pn887

Function code G part function definition: Running speed selection.
Single / multi-segment position Jum
RarG moge function ’ ° Speed mode modz
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Speed value selects the value

0 defined by Pr888 Invalid Invalid

1 Speed value selects the value Invalid Invalid
defined by Pn889
Speed value selects the value . .

2 defined by Pn8gA Invalid Invalid
Speed value selects the value . .

3 defined by Pn88B Invalid Invalid
Speed value selects the value . .

4 defined by Pn88C Invalid Invalid
Speed value selects the value . )

5 defined by Pn88D Invalid Invalid
Speed value selects the value . ,

6 defined by Pn8gE Invalid Invalid
Speed value selects the value . ,

7 defined by Pr8gF Invalid Invalid

Function code H part function definition: Delay time selection.
Part G Single / mu]tl-segment position Speed mode Jump

mode function mode

0 Delay time selects the value defined | Delay time selects the value Invalid
by Pn890 defined by Pn890

1 Delay time selects the value defined | Delay time selects the value Invalid
by Pn891 defined by Pn891

9 Delay time selects the value defined | Delay time selects the value Invalid
by Pn892 defined by Pn892

3 Delay time selects the value defined | Delay time selects the value Invalid
by Pn893 defined by Pn893

4 Delay time selects the value defined | Delay time selects the value Invalid
by Pn894 defined by Pn894

5 Delay time selects the value defined | Delay time selects the value Invalid
by Pn895 defined by Pn895

6 Delay time selects the value defined | Delay time selects the value Invalid
by Pn896 defined by Pn896

7 Delay time selects the value defined | Delay time selects the value Invalid
by Pn897 defined by Pn897

9.2.4 Position Command Segment Pulse Given

Assuming the position command segment number is NUM, in the single-segment / multi-segment
position mode, the position command pulse number is given by the function code Pn806 +4 *NUM.
In speed mode, the given speed value is given by Pn806 +4*NUM.

Pn806 pulse number

Single / multi-segment position command

Speed mode given speed value

Communication
address: 0x806
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Default: 0 Setting range: - 2431 ~231 Unit: circle Control mode: P

Parameter description: In the single-segment / multi-segment position mode, it is the position
command pulse number given. In speed mode, it is the running target speed given.

Note: Pay attention to the speed given unit when the speed value is given in the speed mode, and
the speed unit is given by the D part of Pn804.

9.2.5 Position Command Segment Sharing Parameters

The speed, acceleration/deceleration time, and delay time of the Pr position command are
common parameters. Each of the Pr position command segments can select one of eight speeds,
acceleration/deceleration time, and delay time as the operating parameters of the current position
command segment. The shared parameter definition is as follows:

Internal multi-segment position 0 Communication
acceleration/deceleration time selection 0 address: 0x880
Default:100 Setting range:0~60000 Unit:N/A Control mode: P

Parameter description: Internal position command acceleration/deceleration time selection. From
the function code Pn880 to the function code Pn887, a total of 8 sets of internal multi-segment
position acceleration/deceleration time are defined. Control the actual internal multi-segment
position, according to the part E of the position of the control command multi-segment word high
16 bit of , select Pn880 to Pn887 a parameter as an internal position command acceleration time;
controlled according to an internal position multistage position The F- part of the upper 16 bits of
the word selects one of Pn880 to Pn887 as the deceleration time of the internal multi-segment
position command.

Note: When several different position command segments select the same acceleration
Ideceleration time function code, modify the acceleration/deceleration time value of the
corresponding function code, and the acceleration/deceleration time of several position commands
will be changed at the same time. Deceleration time setting is from Orpm to accelerate to rated
speed of the motor required.

Internal multi-segment position o Communication
acceleration/deceleration time selection 1 address: 0x881
Default: 200 Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Internal multi-segment position o Communication
acceleration/deceleration time selection 2 address: 0x882
Default: 300 Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Pn8s3 Internal multi-segment position o Communication
acceleration/deceleration time selection 3 address: 0x883
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Default: 400 Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Internal multi-segment position 0 Communication
acceleration/deceleration time selection 4 address: 0x884

Default: 500

Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Internal multi-segment position o Communication
acceleration/deceleration time selection 5 address: 0x885
Default: 600 Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Internal multi-segment position o Communication
acceleration/deceleration time selection 6 address: 0x886
Default: 700 Setting range: 0 ~ 60000 | Unit: ms | Control mode: P
Same as Pn881
Internal multi-segment position o Communication
acceleration/deceleration time selection 7 address: 0x887
Default: 800 Setting range: 0 ~ 60000 Unit: ms Control mode: P
Same as Pn881
Internal multi-segment position speed o Communication

value selection 0

address: 0x888

Default: 100

Setting range: 0 ~ 6000 Unit: rppm

Control mode: P

Parameter description: Internal multi-segment position command speed selection. From the
function code P n888 to P n88F , a total of 8 sets of internal multi-segment position velocity values
are provided. When the internal multi-segment position control is actually performed, a set of
parameters between Pn888 and Pn88F is selected as the speed reference value for the internal
multi-segment position operation according to the value of the F part of the internal multi-segment
position control word high 16 bits.

Internal multi-segment position speed o Communication
value selection 1 address: 0x889
Default: 200 Setting range: 0 ~ 6000 Unit: rppm Control mode: P
Same as Pn88s
Internal multi-segment position speed Communication
Pn8gA value selection 2 O address: 0x88A
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Default: 500 Setting range: 0 ~ 6000 Unit: rppm Control mode: P
Same as Pn888
Internal multi-segment position speed 0 Communication
value selection 3 address: 0x88B
Default: 1000 Setting range: 0 ~ 6000 Unit: rppm Control mode: P
Same as Pn888
Internal multi-segment position speed o Communication
value selection 4 address : 0x88C
Default: 1500 Setting range: 0 ~ 6000 Unit: rpm Control mode: P
Same as Pn888
Internal multi-segment position speed o Communication
value selection 5 address: 0x88D
Default: 2000 Setting range: 0 ~ 6000 Unit: rpm Control mode: P
Same as Pn888
Internal multi-segment position speed O Communication
value selection 6 address: 0x88E
Default: 2500 | Setting range: 0 ~ 6000 | Unit: rpm | Control mode: P
Same as Pn888
Internal multi-segment position speed o Communication
value selection 7 address: 0x88F
Factggyo\(/)alue: Setting range: 0 ~ 6000 Unit: rppm Control mode: P
Same as Pn888
Internal multi-segment position delay time o Communication
selection 0 address: 0x890
Default: 0 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P

Parameter description: Internal multi-segment position command delay time selection. From the
function code Pn890 to Pn897, a total of 8 sets of internal multi-segment position delay time
selection are provided. When the internal multi-segment position control is actually performed, a
set of parameters between Pn890 and Pn897 is selected as the internal multi-segment position
between the two-point position command according to the value of the D portion of the internal
multi-segment position control word high 16 bits. Interval time (unit: 0.1s, delay time range is

0s ~ 6000s).
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Note: For the position command, the delay time is the calculated after the position command pulse
is sent. For the speed mode, the delay time is calculated after the speed value reaches the set

target speed.
Internal multi-segment position delay time o Communication
selection 1 address: 0x891
Default: 1 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P
Same as Pn890.
Internal multi-segment position delay time o Communication
selection 2 address : 0x892
Default: 5 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P
Same as Pn890.
Internal multi-segment position delay time o Communication
selection 3 address: 0x893
Default: 10 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P
Same as Pn890.
Internal multi-segment position delay time o Communication
selection 4 address: 0x894
Default : 100 Setting range : 0 ~ 60000 Unit: 0.1s Control mode: P
Same as Pn890.
Internal multi-segment position delay time o Communication
selection 5 address: 0x895
Default: 1000 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P
Same as Pn890.
Internal multi-segment position delay time o Communication
selection 6 address: 0x896
Factory value: 5000 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P
~ Same as Pn890.
Internal multi-segment position delay time o Communication
selection 7 address: 0x897
Default: 10000 Setting range: 0 ~ 60000 Unit: 0.1s Control mode: P

~ Same as Pn890.
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9.3 The Point Function Operating Parameters

The point function plans the corresponding position trajectory according to the set speed,
acceleration/deceleration time, delay time, and target position value. The operation parameters of
the first segment of the command segment are taken as an example for description.

9.3.1 Position Command

In position mode, the number of position command pulses for point control is given by Pn806 +
POSNUM*4. The position command unit is the user unit. The position command pulse number is
given by the electronic gear ratio Pn204 and Pn206.

In position mode, the target position value can be an incremental position value, a relative position
value, and an absolute position value.

The incremental position command is mainly used for the operation mode in which the target
position is clear and the target position value is independent of the actual position. The reference
point for the incremental position is the position command value. The incremental position
operation mode is as shown below:

I | |

Ly PosCmd0 1, PosCmd1 el

I | I
I

:—* Pos0 Q—JI—-} PosRem0 ‘__: :

RN
As shown in the figure above, the first position command setting value is PosCmd0. After the pulse
of Pos0 is run, the operation ends and the remaining PosRem0 pulses are not completed. If the
second incremental position command PosCmd1 is inserted at this time, the total number of pulses
of the second position command operation is PosCmd1 + PosRem0. That is, the second
incremental position value PosCmd1 is based on the first position position command PosCmd0,
and the final running position value is PosCmd0 + PosCmd1.

The relative position command is referenced to the actual position value. The position command
value of the latter segment is used as a reference point for the actual position value at the time of
operation, and the target position value is calculated. The relative position operation mode is as
shown below:
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> PosCmd0 c JI

|

L

| | |
:— +  PosO ¢ JI— + PosRend ¢ -:

| |
| |
(g PosCmd1 A
| |
| |

As shown in the figure above, the first position command setting value is PosCmd0. After the pulse
of Pos0 is run, the operation ends and the remaining PosRem0 pulses are not completed. If the
second relative position command PosCmd1 is inserted at this time, the total number of pulses of
the second position command operation is PosCmd1. That is, the second relative position value
PosCmd1 is the reference point of the actual position Pos0, and the final running position value is
Pos0 + PosCmd1.

The absolute position command is referenced to the absolute position value relative to zero.
Regardless of the current actual position value, whether or not there is a pulse margin has not
been completed. The absolute position command values are all distances that must be taken
relative to absolute zero . As shown below:

:__’ PosCmd0 ‘_JI
|

|
|

| |

-+ PosO 4—JI—+ PosRem0 ¢ -

|
|
(g PosCmd1 1
| |
I I

As shown in the figure above, the first position command setting value is PosCmd0. After the pulse
of Pos0 is run, the operation ends and the remaining PosRem0 pulses are not completed. If the
second absolute position command PosCmd1 is inserted at this time, the total number of pulses of
the second position command operation is PosCmd1- Pos0. That is, the second absolute position
value PosCmd1 is the absolute position 0 bit reference point, and the final running position value is
PosCmd1.

9.3.2 Acceleration and Deceleration Time

Position control function during operation, during the operation of the point control function, the
acceleration and deceleration base value is calculated based on the maximum speed of the
motor. . For example, setting the acceleration time of the motor running for 100ms means that
when the motor is running from Orpm to the maximum speed, it needs to accelerate from Orpm to
the maximum speed in 100ms.
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The point control function sets the maximum acceleration/deceleration time to 60000ms and the
minimum value to Oms. In the point position control position trajectory planning, if the relationship
between the acceleration/deceleration time, speed and position value is unreasonable and cannot
be operated according to the set acceleration/deceleration time, the point control program will be
based on the current speed and target position value, recalculate the acceleration/deceleration
time of the operation, and run according to the re-planned acceleration/deceleration time, as
shown in the following figure:

v

- T
> POSO  +-
r--’ POS1T ¢~

As shown in the figure above, when the motor runs to SO according to the set acceleration time, if
it continues to decelerate according to the set deceleration time, the final running position value of
the motor will reach the distance indicated by Pos1. In the point control position command
planning, the set target position value is Pos0. In order to ensure that the final running position of
the motor reaches the position of Pos0 accurately, it is necessary to re-plan the deceleration time
to ensure that the motor finally runs to the Pos0 position.

9.3.3 Point Control Speed and Delay Time

The point control speed reference is divided into two types: position control mode and speed
mode.

For the position mode mode, when the position command is planned, the desired running speed is
given by the speed selected by the G part of the 16 bita high word of the Pr command segment
control word. This speed value can only be given a positive speed value. When planning according
to the position command, the positive and negative values of the target position are used to set the
forward and reverse of the desired speed.

For speed mode, the target speed value is given by P n806 + POSNUM*4 when the Pr is running.
If you want to run in reverse in speed mode, you can set the value of P n806 + POSNUM * 4 to a
negative value.

During the point control operation, whether the target speed in the speed mode or the desired
speed in the position mode, the given maximum speed value is allowed to be 6000 rpm, given
speed is limit to 6000 rpm. . In the speed mode, when the given speed unit is PPS, the maximum
value of 6 000 rpm will be converted to the limit of the PPS unit.
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For non-interrupted and non-overlapping operations, the delay time of the point control is valid.
After completing a current Pr instruction, how long it takes to execute the next Prinstruction. The
unit of delay time is 0.1s. For the speed mode, the delay time is defined as how long it takes for the
motor running speed command to reach the set speed command value before the next Pr
command can be run.

When the interrupt operation is performed, the next Pr instruction will be executed immediately, so
the delay time can be interrupted in the interrupt mode. That is, when the current Pr instruction is
not completed, or the execution completion has not reached the delay time, the next Pr instruction
can be executed immediately by the interrupt function.

When the operation is overlapped, the set delay time is automatically ignored, and the next
position command is planned immediately when the deceleration point is reached.

9.4 The Interrupt Function

In the point control function, the interrupt function can interrupt the previous position command
operation and immediately execute the newly inserted position command. Run according to the
newly inserted position command target position. Incremental position into a position command,
the absolute and relative positions of three forms, not different from each other between a position
command interrupt, having different operating modes.

9.4.1 Incremental Position Interrupt Position Command

A 4

As shown in the figure above, the incremental position interrupt position command is running. For
first position command segment , the target position is Pos0, during operation it is interrupted by
position command of the second segment. Now the pulses number of the first segment after
interrupting remains Rem. The second position command is an incremental position command,
and the target position value is Pos1. After the second position command interpolates the first
position command, it immediately runs according to the set speed of the second position
command. Because the second position command is the incremental position, the second position
command runs the total pulse value Pos0+Pos1. Equivalent to, as shown above in the picture, the
first segment position command margin is transferred to the second segment position to execute.
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9.4.2 Equivalent Position Command Insertion Position Command

Gy !
- P:OSI - T

A 4

I
|
L9 poso

As shown in the figure above, it is operation of the relative position insertion position. For the first
position command, the target position is Pos0, it is interrupted by the second position command
during running, and the remaining pulse is Rem. The second position command is a relative
position command, the target position is Pos1. After the second position command is interrupted, it
immediately runs at the target speed of the second position and runs the pulse number Pos1
relative to the actual position value. The total pulse number PosO+ Pos1-Rem that has passed
after the end of the two-stage operation. That is, when the relative position is interrupted, the
position margin value of the previous segment is ignored, and a position is directly run based on
the current actual position. As shown in the figure above, the position equivalent to the Rem area
is ignored.

9.4.3 Absolute Position Interrupt Position Command

-~

I ———— —
Y POSO¢ — |

F———2 pos1 &——-

As shown in the figure above, it is absolute position interrupt position. For the first position
command, the target position is Pos0, it is interrupted by the second position command during
running, and the remaining pulse is Rem. The second position command is an absolute position
command and the target position is Pos1. After the second segment position command is
interrupted, it is immediately run according to the target speed of the second segment position, run
into an absolute position Pos1. The total pulse number is Pos1after the two position operation.
That is, after the insertion, the previous position command value is ignored, and the absolute
position command value is directly operated according to the insertion.
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Pn864 function code definition
Function code A part function definition:

A part Function
0~9 Point buffer depth
Function code E part function definition:
E part Function
0 Jogging is invalid
1 Forward jog
2 Reverse jog

The maximum point buffer depth is 10-level. When the buffer depth is set to 0, the point buffer
function is turned off.

Note: In the point control program, it is allowed to store up to 10 Pr instruction segments. Pr
instruction segments exceeding 10 segments will overwrite the previously stored instruction
segments. The stored Pr command segment can be a single-segment position command or a
segment head command of a multi-segment position command.

The previous Pr position command is a single-segment position command. During the operation,
the new position command is triggered through the PosTirg function, and the newly triggered
position command is temporarily stored. After the previous Pr command is completed, the stored
position command is read for operation. The schematic diagram of the single-segment storage
function is shown in the figure below:

PosTrig H ﬂ

ITrl'gger Tr'iggerl
[

Paosition
— P Temporary 4~
| Storage

|

Single-segment storage diagram

Stored
Position

—_—— =1

Execution

v

As shown in the figure above, during the operation of a single position command, another Pr
command is triggered. If the interrupt is not set for another Pr instruction, you need to wait for the
current Prinstruction to complete before executing. From the triggering to the execution of the
second Pr instruction, the second Pr instruction is temporarily stored in the position instruction
storage Buffer.

9.4.4 Multi-segment Storage Function

When the previous Pr command is a multi-segment Pr command, if a new position command is
inserted, and the newly inserted position command is not set to interrupt, it will be temporarily
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stored. When the execution of the position segment currently being executed by the multi segment
PR instruction is completed, the stored position instruction segment is executed immediately.. The
remaining unexecuted position command segments of multiple positions will be discarded and no
longer executed. The multi-segment storage function is shown in the following figure:

PosTrig
g Trigger Trigger ! I Stored
Position Position
|Temporary| Execution
==

| N

ATAYaN

i
Multi-segment storage diagram

|
|
|
| | Storage |
|
|
|

-

—P lIgnore Position 4— — <

As shown in the figure above, the first position command is a multi-segment position command,
and there are 5 position command segments. During operation, when the multi-segment position
command is executed to the third position, a new position command value is inserted through an
external trigger. The command does not set the interrupt function for the newly inserted position,
so when the execution of the third position instruction of the previous multi segment position
instruction series is completed, the newly inserted position instruction value is executed. The fourth
and fifth position command values of the multi-segment position command series will no longer be
executed.

9.4.5 Overlapping Storage Function

When the previous position command is set to overlap the function, during the operation of the
position command, if a new position command is inserted through an external trigger, and under
the situation that there is no interrupt function in the new position command, when the previous
position command execute to the deceleration point position, start to read the stored position
command value, and plan the stored position command value in an overlapping manner. The
overlapping storage function is shown in the following figure:

PosTrig

Trigger Trigger I

S

| I
Position
H Temporary H

I Storage I

Stored
Position

Execution

Deceleration

point

v

Overlapping storage diagram

As shown in the figure above, the first position command sets the overlap function, and the new
position command is inserted by external trigger during operation. When the new position
command is not set to interrupt, the newly received position command is temporarily stored. At the
first position when the command runs to the deceleration point position, it is judged that the first
position command overlap function is turned on. At this time, the value of the temporarily stored
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position command is directly read, and the execution process of the temporarily stored position
command is planned in an overlapping manner.

9.4.6 Interrupt Storage Function

The position command storage function of internal multi-segment position control allows storing up
to 3 position command values. If there is currently a stored position command being executed, and
there is still a stored position command that has not been executed, use an external trigger to
insert a new one position command. The new position command sets the interrupt function, it will
immediately interrupt the executing position command segment, and execute the newly inserted
position command value. After the newly inserted position command is executed, read the stored
ones that have not been executed. Position command value, continue to execute. Interrupt storage
function as shown below:

PosTrig 1

Trigger |

S |
|
|

Inserted

Position

Pasition Execution Stored

Execution Position

Execution

v

Interrupt storage diagram

As shown in the figure above, during the execution of the first position command, there is a stored
position waiting to be executed. When the first position is executed, a new position command is
inserted through an external trigger, and the newly inserted position command enables the
interrupt function and executes .the newly inserted position command immediately. After the newly
inserted position command is executed,, execute the stored position command value.

9.5 Overlapping Function

When the multi-segment position is continuously running, the transition of the multi-segment
position command speed can be realized by setting the multi-segment position overlapping
function. The function of the overlapping function is to directly read the operating parameters
(running position, speed, acceleration/deceleration time, etc.) of the next section when the first
position is moved to the position of the deceleration point, and directly plan the next section of the
running trajectory from the deceleration point, thereby achieving a smooth transition of the two-
segment position trajectory. The overlay function is shown below:
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Overlapping function diagram

As shown in the figure above, when multiple positions overlap is operating, when it reaches the
deceleration point of the previous position, the operating parameters of the next position command
are directly read, and the running trajectory of the next position command is planned on the basis
of the current speed to realize the smoothing of the two positions transition. In the process of
overlapping operation, the remaining pulse value that is not completed in the previous position
command will be compensated to run on the next position command, and there will be no pulse
loss problem.

9.6 Stop Function

During the operation of internal multi-segment position control, PosStop can be used to trigger the
current running position command to stop. PosStop can be triggered by the rising edge of DI
terminal by configuring external DI terminal 0x20; it can also be triggered by means of
communication, setting Pn898=1000, PosStop function is realized. After stopping the currently
running position command through the stop function, the remaining pulse value of the current
position that is not running will be temporarily stored in the program. Before starting to run the next
Pr command program, you need to consider the remaining pulse The stop function is shown in the
figure below:

203 SD780 Series Servo Technical Manual



9 Internal Position
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Stop function diagram
As shown in the figure above, the current running position command value is stopped by PosStop
function during position command operation. After the stop command is triggered, the motor
decelerates from the current speed to 0 according to the 500ms deceleration time. After the motor
stops, the remaining pulse value of the current position will not clear.
Before starting the next Preposition command planning, the current position command pulse needs
to be processed. If you want to clear the remaining amount of the current position command pulse,
you can clear the remaining pulse by sending a relative position command with a relative position
of 0; if you want to change the current position The remaining pulse of the command is completed,
and the remaining pulse can be run by sending an incremental position command with an
incremental position of 0; if the next position command is an absolute position command, the
current remaining pulse has no effect on the operation of the absolute position command.

9.7 Jump Function

In the internal multi-segment position control program, the Pr command section allowed to be set is
a jump command. When a certain section of the Pr command section is set as a jump command,
when the current stage is executed, it will jump to Pr command section, immediately jump to the
specified Pr command section for execution. The value of the Pr command jumped to can be a
single-segment position command, the first value of a multi-segment position command, speed
command, etc. During the jump process, if Jump command jump in its own situation, the jump
error occurs, and the servo drive automatically stops. The schematic diagram of the jump function
is shown below:

Sequential Command .
Pr command section Pr3 jump to Pr7

PrO —¥ Prl —M Pr2 |—¥ Pr3

Jump functiondiagram
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As shown in the figure above, the current position command is executed in sequence. When
executed to the Pr3 command segment, the Pr3 command segment jumps to the Pr7 specified
segment, and immediately ~ execute the position command defined by Pr7 command value.
Jump can be realized by sequential execution or by external trigger. Jump command can enable
interrupt function, if the triggered jump function is enabled Interrupt function, interrupt the currently
executing Pr command, and immediately jump to the specified Pr command section; If the
triggered jump function does not enable interrupt, the triggered jump command will be temporarily
stored and wait for the current Pr Jump after the execution of the specified segment is completed.
The interrupt jump function diagram is shown below:

Sequential command
Section 1

Pr0 —¥ Prl Pr2 —¥ Pr3

Sequential command

Section 2

Interrupt jump function
As shown in the figure above, there are two command segments 1 and 2 that are executed
sequentially. When multiple segments of command1 are currently being executed, by external
trigger segment 5, and segment 5 is specified by Pr as a jump command, interrupt function is
enabled, and jump the target command segment number is 7. The currently running multi-segment
command ends and immediately starts to execute the position command value of Pr command
segment 7.
In addition to jumping to any available Pr command segment number, the jump function can also
implement multi-segment position command loop execution through the jump function, as shown in
the following figure:

PrO —H Prl — Pr2 (— Pr3 —M Pr4d — Prb —N Pr6 —N Pr7

Multi-section position command loop
As shown in the figure above, when the Pr command of the last paragraph of the multi-segment
position command is set as a jump command, from the last Pr command to the Pr command at the
beginning, so that multiple Pr commands can be executed in a loop.
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9.8 Jog Function

The jog function can realized by means of communication or internal jog operation via external
terminals. The jog function must be operated when the servo is enabled. In the process of jog
execution, the point function is no longer executed. The point can be executed normally after the
jog execution is completed.

The internal jog function code is shown in the following table:

Communication
Jog speed © address: 0x500
Default: 500 Setting range: 0~1000 Unit: rppm Control mode: P,S
Parameter description: Jog speed setting. Unit rpm
Jog acceleration and deceleration O Communication
time address: 0x505
Default: 100 Setting range:2~10000 Unit: ms Control mode: P,S

Parameter description: In jog mode, acceleration and deceleration time setting.

. Communication
Jog delay time © address: 0x505
Default: 100 Setting range: 0~ 10000 Unit: ms Control mode: P,S

Parameter description: After the point reaches the set speed, the delay time.
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9.8.1 Jog Operation of External Terminals

External terminal jog, terminal function definition is shown in the following table:

Terminal

function definition EREE
0x1E Forward jog
0x1F Reverse jog

The external terminal input and jog execution satisfy the following logic table:

Forward jog OX1E Reverse jog 0X1E . e
; ] Jog function description
terminal status terminal status
OFF OFF Not executed jog
ON OFF Forward jog
OFF ON Reverse jog
ON ON Not executed jog

As shown in the above table, the relationship between Forward Jog and Reverse Jog is “exclusive
OR". That is, if only one terminal of Reverse Jog is valid, the Jog can be executed normally.

9.8.2 Communication Jog

Communication Jog is realized by the high 16 bits of function code Pn89F.

Value Function
0 Jog invalid
1 Forward jog
2 Reverse jog

As shown in the above table, when the function code Pn89F is 0, the Jog function is turned off;
when the function code is 1, Forward Jog is performed; when the given value is 2, Reverse Jog is
performed.

Note: Regardless of the external terminal Jog or the communication Jog, you need to set the servo
enable first.
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10 Function Code Instructions

10.1 Pn0 Group Basic Control Related Parameters

Function n Communication

il Parameter Range Default | Unit A When enabled
Control mode 0~ 11 0 . 0x0000 After restart
selection
0-Position mode: The position of the motor is controlled by the pulse sequence position command. The
position is controlled by the number of input pulses, and the speed is controlled by the frequency of the
input pulse that is used in the place where positioning action is required.
1-1-Analog speed: The servo motor speed is controlled by the analog voltage speed command.
2-2-Torque Mode: The output torque of the servo motor is controlled by the analog voltage torque
command/internal torque command which is used to output the necessary torque (pressing action, etc.).
3-3-Internal speed: The speed is controlled by three internally set speeds set in the servo unit. When
this control method is selected, no analog voltage is required.

Pn000 4-4-Internal Speed <-> Analog Speed: Switch control mode via ON/OFF of switch/SPD-A and /SPD-B.
5-5-Internal Speed <-> Position Mode : Switch control mode via ON/OFF of switch/SPD-A and /SPD-B.
6-6-Internal Speed <-> Torque Mode: Switch control mode via ON/OFF of switch/SPD-A and /SPD-B.
7-7-Position Mode <-> Analog Speed: ON/OFF switching control mode by (C-SEL) signal switching.
8-8-Position mode <-> Torque mode:ON/OFF switching control mode by (C-SEL) signal switching.
9-Torque mode <-> Analog speed: ON/OFF switching control mode by (C-SEL) signal switching.
10-Analog speed <-> Speed mode for zero function: When controlling speed, zero fixed function can be
used.
11-Position mode <-> Position mode when command pulse inhibit: The command pulse inhibit function
can be used when controlling the position. See “selection of hybrid control mode” for specific switching
sequence.
16-EtherCAT mode (-EA model, this parameter defaults to 16).

Intemal enable | o~1 [ o [ -] 0x001 Immediately

Pn00T " 0-Enable OFF.
1-Enable ON.

Motor rotation
direction selection 0~1 0 - 0x0002 After restart

Pn002 ™ Facing motor end:
0-Counterclockwise is forward.
1-Clockwise direction is forward.

Default monitoring 00~ 1 gy |- 0x0003 Immediately
parameters Oxfff
Set the monitoring parameters that are displayed by default after power-on. The setting values are

Pn003 detailed in the monitoring parameters. Oxfff indicates that the monitoring parameters are not displayed
and the system status is displayed.

Note: The alarm is displayed first when the alarm is displayed. The setting parameter cannot be
displayed normally.
Servo OFF and stop

props | Method selection 0~2 0 . 0x0004 After restart
when type 1 alarm
occurs
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0- Stop motor by DB.

1- Stop the motor through the DB and then release the DB.

2- Do not use DB to keep the motor free.

Note: DB (Dynamic Brake) is an emergency stop function. If the servo motor is started or stopped by
ON/OFF power supply or servo ON in the state that the command is input, the DB circuit will frequently
operate, which may cause the internal components of the servo unit to deteriorate. Please execute start
and stop of the servo motor with speed input command or position command.

Second type alarm 0X00 ~

stop method selection 0 1 0x0005 After restart

Pn005 of servo generation 0x01
0- Zero speed stop: Set the speed command to “0” and perform a quick stop.
1- Same as Pn004 stop method.
Override warning |
o006 checkout selection 0~1 0 0x0006 After restart
0-No overtravel warning when limit is checked.
1-Overtravel wamning is detected when the limit is checked.
Stopping method
selection at servo 0~2 0 1 0x0007 After restart
overtravel (OT)
Pn007 Set the stop mode and status after stop when servo overtravel occurs:
0- Same as Pn004 stop method.
1- Use the torque set by Pn053 as the maximum value, and enter the locked state after decelerating to
stop.
2- Use the torque set by Pn053 as the maximum value, enter the free state after decelerating to stop.
Servo lock time after
electromagnetic brake 0~50 0 Oms 0x0008 Immediately
holding
Pn008 When the servo motor is enabled but not running(stop state) and the brake (/BK) signal and the servo
ON (/S-ON) signal are off at the same time, setting this parameter can change the time from the brake
(/BK) signal OFF to the actual non-power input status of the motor.
Note: The brake delay time is slightly different. When this parameter is set, the motor can be prevented
from the slight moving by the weight or the external force of the vertical-axis mechanical movement.
Electromagnetic brake .
holding time delay 10 ~100 50 Oms 0x0009 Immediately
PN009 The servo motor won't be powered when the Servo OFF/Alarm/Main circuit OFF occur during the
rotation. By setting this parameter and Pn010 (any one is met), the output timing of the brake signal
(/BK) OFF can be adjusted.
Note: The relevant logic is described in “Keep brake action”.
Electromagnetic brake 0~
brake delay release 100 rpm 0x0010 Immediately
Pn010 speed 10000
See the description of “Electromagnetic brake brake delay” for details.
Extemal regenerative | 0~ o | 1ow 0X0012 Immediately
resistor power 65535
Pno12 When connecting an external regenerative resistor, the regenerative resistor power should be set to a
value that matches the allowable capacity of the connected external regenerative resistor. The setting
differs depending on the cooling condition of the external regenerative resistor.
Note: Refer to “Setting the regenerative resistor” for details.
Extgmal regenerative 0~ 0 0 0x0013 Immediately
resistor 65535
Pno13 When connecting an external regenerative resistor, the regenerative resistor value should be set to the
n

value matching the connected external regenerative resistor.

Note: The minimum regenerative resistance of each power section could be different. Please refer to
“Set regenerative resistor” for details. Otherwise, the internal components of the servo unit may be
damaged.
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Overload waming

~ 0,
value 1~100 20 % 0x0015 After restart

R Setting this parameter can change the overload waming detection time.
Note: The overload alarm detection time is detailed in “Overload alarm”.
Motor overload
detection base current 10~100 100 % 0x0016 After restart
PO16 derating setting
n This parameter can change the motor current threshold for calculating the overload alarm, which can
shorten the overload alarm detection time.
Note: This value is invalid when the motor current is rated above 200%.
Pn030 Reserved 0~ 0 - 0x0030 Immediately
65535
Parameter
modification operation 0~1 0 - 0x0031 After restart
Pn031 lock
0-Allow panel parameters modification.
1-Prohibit panel parameters modification.
Method o use 0~1 0 1 0x0040 After restart
absolute encoder
0-Use an absolute encoder as an absolute encoder: If the motor is an absolute multi-turn encoder,
Pn040 | setting this parameter to 0 can use the multi-turn absolute function.
1-Use an absolute encoder as an incremental encoder: When used as an incremental encoder, the
position won't be recorded when power-off and warning or alarm, corresponding to multiple revolutions,
won't happen either when the battery is undervoltage or the drive is de-energized.
Absolute encoder
battery alarm/waming 0~1 0 1 0x0041 After restart
selection
0- Set the low battery voltage as a fault: Monitor the battery status within 4 ~ 9 seconds after the
Pn041 | driver is powered on / reset, and the undervoltage alarm (Er.830) will be reported when the
undervoltage. Over time will not be detected.
1- Set the low battery voltage as a wamning: Undervoltage (below 3V) will be reported as an under
voltage alarm (Al.930). It will always monitor the battery voltage and can be self-recovery, enable is out
of restriction.
A Parameter Range Default Unit el When enabled
code address
Full closed loo
application roated 0~51 1 - 0%0045 Alter
) restart
selection
0: Encoder pulse frequency division output, grating ruler power supply is valid, and grating ruler signal
is not filtered.
1: Pulse output, grating ruler power supply is valid, and grating ruler signal is not filtered.
2: Encoder pulse frequency division output, grating ruler power supply is invalid, and grating ruler signal
is not filtered.
3: Pulse output, the grating ruler power supply is invalid, and the grating ruler signal is not filtered.
Pn044 4: Encoder pulse frequency division output, grating ruler power supply is valid, 0MHz ~ 4MHz

filtering.

16: Grating ruler pulse output, grating ruler power supply is valid, OMHz ~ 4MHz filtering.

18: Encoder pulse frequency division output, grating ruler power supply is invalid, 0OMHz~4MHz
filtering.

19: Grating ruler pulse output, grating ruler power supply is invalid, OMHz ~ 4MHz filtering.

32: Encoder pulse frequency division output, grating ruler power supply is effective, OMHz ~ 1MHz
filtering.

33: Grating ruler pulse output, grating ruler power supply is effective, OMHz ~ 1MHz filtering.

34: Encoder pulse frequency division output, grating ruler power supply invalid,
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OMHz ~ 1MHzZ filtering.

35: Grating ruler pulse output, grating ruler power supply is invalid, OMHz ~ 1MHz filtering.

48: Encoder pulse frequency division output, grating ruler power supply is effective, OMHz ~ 500kHz
filtering.

49: Grating ruler pulse output, grating ruler power supply is effective, O0MHz ~ 500kHz filtering.

50: Encoder pulse frequency division output, grating ruler power supply invalid,

OMHz ~ 500kHz filtering 51: Grating ruler pulse output, grating ruler power supply invalid, OMHz ~
500kHz filtering.

51:Grating ruler pulse output, grating ruler power supply is invalid, O0MHz ~ 500MHz filtering.

Under-voltage _ —
function selection 0~2 1 0x0045 After restart

0 - No Detection of main circuit drop warning.

Pn045 1 - Detect main circuit drop warning.
2 - Detect main circuit drop warning and perform torque limit. The relevant torque limit is matched with
Pn046/Pn047.
For details, refer to “Torque limit when main circuit voltage drops”.
Torque limit when
main circuit voltage 0~100 50 % 0x0046 Immediately
Pn046 drops
According to the under voltage warning, it will impose the torque limit inside the servo unit. For details,
see the “Torque limit when under voltage” instruction.
Torque limit release
time when main 0~1000 100 ms 0x0047 Immediately
Pn047 circuit voltage drops
After the under-voltage warning signal releases, the torque limit value is controlled within the servo unit
according to the setting time. For details, see “Torque limit when the main circuit under-voltage”.
Torque limit setting ‘ 0~4 ‘ 1 ‘ — ‘ 0x0050 Immediately
0- Analog torque (torque mode is invalid).
PhO50 1- Maximum torque limit 1.
0 2- Maximum torque limit 1 when forward running; maximum torque limit 2 when reverse running.
3- Maximum torque limit 1 when the “Torque Limit Switching” switch is OFF while Maximum torque limit
2 when it's ON.
4- Limit by the torque command(valid when in torque mode).
Pn051 '1"'3"'”‘“'“ forque fimit |~ o__g00 | 500 % 0x0051 Immediately
Pn052 g"a"'m“m forque limit |5 500 | 500 | % 0X0052 Immediately
Emergency stop . o I
PO53 forque 0~800 800 % 0x0053 Immediately
The torque when set the motor to deceleration stop.
B cloorameter | B30~ 1 - 0X0061 After restart
P06 isplay selection 0x01
0 - Only display setting parameters.
1 - Show all parameters.
Encoder frequency 16~
division pulses 4194304 2048 - 0x0070 After restart
The number of pulses per cycle from the encoder is divided by frequency in accordance with the set
Pn070 value of this parameter. Please set it according to the system specifications of the machine and host
device.
Note: The set value is the number of A/B quadrature output pulses in one turn. The setting of the
number of encoder division pulses will be limited due to the resolution of the encoder. For details, see
the “Division pulses output setting” instruction.
Pnorp | Frequencydvision | o 0 . 0%0072 After restart

output inversion

211 SD780 Series Servo Technical Manual




10 Function Code Instructions

A/B pulse phase sequence selection.
0- Don't negate the pulse output: When forward run, B is ahead of A.
1- Negate the pulse output: When forward run, Ais ahead of B.

Local communication 0x00~

060 address OXTF 1 - 0x0080 After restart
n During RS-485 communication, this parameter is the 485 communication station number, and during
CANopen communication, this parameter is the CANopen slave station number.
485 communication _
baud rate selection 0~4 1 0x0081 After restart
A Obps-9600bps 1bps-19200bps 2bps-38400bps 3bps-57600bps 4bps-
115200bps
485 communication 0~5 1 - 0X0082 After restart
verification method
Pn082 0-No check (N,8,1) 1-Even check (E,8,1)
2-Odd check (0,8,1) 3-No check (N,8,2)
4-Even Check (E8,2) 5-0dd Check (0,8,2)
CANopen
communication baud 0~6 4 - 0x0083 After restart
rate selection
Pn083 0: 20kbps 1: 50kbps
2: 100kbps 3: 125kbps
4: 250kbps 5: 500kbps
6: 1000kbps
Communication data 0x0~ .
storage EEPROM OKFFF 0x1 - 0x0085 Immediately
Bit0:
0: Store data to EEPROM.
1: Do not store data to EEPROM.
Bit1:
Pn085 | 0: During power on and start, the value Bit0 of Pn085 is forced to be 1.
1: During power on and start, the value Bit0 of Pn085 is not forced to be 1.
Panel keypad operation setting:
00: Modify the data, power off and store it in EEPROM. After servo restart, Pn085 changes to 01. After
connecting the upper computer, 00 is displayed. Disconnect the upper computer and power on again. The
panel displays Pn085 as 01 again (Data is not stored in EEPROM when power on, but is stored in
EEPROM when power off).
Communication address
mapping function 0~1 0 - 0x0086 Immediately
Pn086 selection
0:Close 1:0n
Mapping source 0x0000~ :
Pn087 address 1 OXFFFE 0x110 - 0x0087 Immediately
Mapping destination 0x0000~ ) .
Pn088 address 1 OXFFFF 0x410 0x0088 Immediately
Mapping source 0x0000~ .
Pn089 address 2 OXFFFE 0x201 - 0x0089 Immediately
Mapping destination 0x0000~ ;
Pn08A address 2 OKFFFE 0x304 - 0x008A Immediately
Encoder over
temperature alarm 0~255 80 °C 0x008B After restart
threshold  (°C)
Pn08B

The over temperature alarm value of Nikon encoder is fixed at 90°C. and Pn08b has no effect on the
change of over temperature alarm value of Nikon encoder. There is no encoder over temperature alarm
for Tamagawa encoder below 80 (including) flange. For encoder that cannot detect over temperature
alarm, pn08b will be automatically written as 0 in the program; The encoder over temperature alarm wil
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be valid for tamogawa encoder above 130 (including) flange only when bit4 of Pn08c must equal to 1, and
Pn08b is written into encoder EEPROM, otherwise it will not be executed (Pn08b = 0, turn off over
temperature alarm function).

Pn08C

Encoder alarm detection | 0x00~

selection 0x11 0x00 - 0x008C After restart

Only when bit4 of Pn08c must equal to 1, and Pn08b is written into encoder EEPROM, or it will not be
executed.

10.2 Pn1 Group gain parameters

Function " Communication
—— Parameter Range Default Unit etlene When enabled
P00 Rotary inertia ratio 2(500 100 % 0x0100 Immediately
Rotary inertia ratio = converted load inertia of motor shaft / rotor rotary inertia of servo motor *100%.
First speed gain [1~2000 | 400 | Wz | oxot01 Immediately
It becomes a delay element of the outer position loop when the response of the speed loop is low, so
Pn101 overshoot or vibration of the speed command occurs. In the range where the mechanical system does
not vibrate, the larger the value is set, the more stable the servo system becomes and the better the
responsiveness will be.
First speed integration 0.15~ .
time constant 512 20.00 ms 0x0102 Immediately
Pn102 In order to respond to small input, the speed loop contains integral elements. Since this integral element
is a delay factor for the servo system, when the time parameter is set too large, overshoot may occur, or
the positioning time may be extended meanwhile resulting in poor responsiveness.
Firstpostiongain | 1~2000 | 400 [ 15 | o0x0103 Immediately
The position loop response is determined by the position loop gain. The higher the setting of the
Pn103 position loop gain is, the higher the responsiveness and the shorter the positioning time will be. The
position loop gain cannot be increased beyond the rigidity of the mechanical system. If you want to
increase the position loop gain to a larger value, the rigidity of the machine must be increased.
First torque command 0~ .
filter 655.35 1.00 ms 0x0104 Immediately
Pn104 Adjusting the parameters of the torque command filter may eliminate the machine vibration caused by
the servo drive. The smaller the value is, the better the responsiveness can be. However, the conditions
are restricted by the machine conditions.
PN105 Second speed gain ‘ 1~2000 ‘ 40.0 ‘ Hz ‘ 0x0105 Immediately
See Pn101
Second speed 045~
integration time '5 12 20.00 ms 0x0106 Immediately
Pn106 constant
See Pn102
Second position gain ‘ 1~2000 ‘ 40.0 ‘ 1/s ‘ 0x0107 Immediately
Pn107
See Pn103
Second torque 0~ )
. command filter 655.35 1.00 ms 0x0108 Immediately
See Pn104
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Gain switching mode 0x00~

selection 0X01 0 - 0x0110 Immediately

The gain switching function includes two methods, “Manual gain switching” using an external input
signal and “Automatic gain switching” automatically switch. By using the gain switching function, gain

Pn110 can be increased and positioning time can be shortened during the positioning time. When the motor is
stopped, reduce gain and suppress vibration.
0- Manual gain switch by using the external input signal (G-SEL).
1- When the automatic switching condition is met (Pn111), it automatically switches from the first gain to
the second gain; otherwise, it switches back to the first gain.
Gain automatic 0X00~
switching condition of 0x05 0 - 0x0111 Immediately
position control
Set the conditions for automatic gain switching:
0-Positioning completion signal ON.
Pn111 1-Positioning completion signal OFF.
2-Positioning proximity signal ON.
3-Positioning proximity signal OFF.
4-Position command is 0 after filtering and pulse input is OFF.
5-Position command pulse input is ON.
If the conditions are met, then switch to the second gain, otherwise switch to the first gain.
Gain switching 0~ i
transition time 1 65535 0 ms 0x0112 Immediately
Pn112 Starting from the time when the switching condition has been established, after the waiting time, change
the gain of the 1¢t position loop to the gain of the 2n position loop in a straight line within the switching
transition time.
Gain switching 0~ i
ransition time 2 65535 0 ms 0x0113 Immediately
Pn113 Starting from the time when the switching condition has been established, after the waiting time, change
the gain of the 2n position loop to the gain of the 1stposition loop in a straight line within the switching
transition time.
Gain switching waifing | 0~ 0 ms 0x0114 Immediately
Pnitg  |imet 65535
It refers to the time when the switching conditions the 15t gain to the 2n gain is established and the
switching really starts.
Gain switching 0~ )
ontts waiting time 2 65535 0 ms 0x0115 Immediately
It refers to the time when the switching condition of the 2™ gain to the 1%t gain is established and the
switching really starts.
Sgi?\ed feedforvard 0~100 0 % 0x0121 Immediately
Pn121 Speed feedforward is a function to shorten the positioning time. This function is effective when position
control.
Note: position overshoot will occur when the feedforward command is too large. Please set it
appropriately while observing the response.
Pntgg | Postton ntegraltime 506?);.0 00 ms 0x0120 Immediately
Speed feedonward | o4 000 ms 0x0122 Immediately
Pn122 ilter time N _ .
Speed feedforward low-pass filter time constant can slow position overshoot and torque jump caused
by feedforward.
Use V-REF as speed 0x00~
feedforward selection 0x01 0 B 0x0123 After restart
Pn123 Speed feedforward is a function to shorten the positioning time. It is possible to select speed feed

forward via external analog V-REF.
0-None.
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1- Use V-REF as speed feed forward input.

Speed/position
control selection (T- 0~1 0 - 0x0124 After restart
REF assignment)
Pn124 Torque feedforward is a function to shorten the positioning time. Torque feedforward can be selected by
external analog T-REF.
0-None.
1- Use T-REF as a torque feed forward input.
Time constant of 0.0~
Pn125 speed feedback 655 35 0.0 ms 0x0124 After restart
filtering )
Velocity feedback 0X0000~
Pn126 moving average filter 0x0014 0 125us 0x0124 After restart
time constant
Speed loop control _
method (PUIP) 0~1 0 0x0130 After restart
Gl 0-PI control.
1-IP control.
Speed loop P-PI 0x00
switching condition 0 0 - 0x0131 Immediately
. x04
selection
This is a function that automatically switches P control and Pl control. Through setting the switching
condition by this parameter and meeting the corresponding switching condition can suppress overshoot
Pn131 during acceleration and deceleration and shorten the settling time.
0- Conditioned by internal torque command.
1- Conditioned by speed instruction.
2- Conditioned by acceleration.
3- Conditioned by position deviation pulse.
4- No mode switch function.
Speed loop P-PI
switching condition 0~800 200 % 0x0132 Immediately
Pn132 (torque command)
When the torque command exceeds the torque set by this parameter, the speed loop will be switched to
P control, otherwise PI control.
Speed loop P-Pl 0~
switching condition 10000 0 pm 0x0133 Immediately
Pn133 (speed command)
When the speed command exceeds the speed set by this parameter, the speed loop will be switched to
P control, otherwise PI control.
Speed loop P-PI 0~
switching conditions 0 rpm/s 0x0134 Immediately
: 30000
Pn134 (acceleration)
When the speed command exceeds the acceleration set by this parameter, the speed loop will be
switched to P control, otherwise PI control.
Speed loop P-PI 0~ command
switching conditions 10000 0 unit 0x0135 Immediately
Pn135 (position deviation)
When the position deviation exceeds the value set by this parameter, the speed loop will be switched to
P control, otherwise PI control.
The speed loop P/PI 0~
Pn136 switching condition 10000 0 mm/s 0x0136 Immediately
(line) (speed)
Speed loop P/PI 0~ 2 )
Pn137 switching condition 30000 0 mm/s 0x0137 Immediately
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(straight line)

(acceleration)

IF suppression control 0x00~ _ ;
options 0x11 0x0010 0x0140 Immediately

The IF suppression control function effectively suppresses the continuous vibration of about 100 to
1000 Hz that occurs when the control gain is increased.

P40 Ox1#: Automatic setting of IF suppression frequency through intelligent setting and bandwidth setting.
0x0#: Not set by intelligent setting, bandwidth setting, only manual setting.
0x#1: IF suppression frequency setting is valid.
0x#0: IF suppression frequency setting is invalid.
Inertial modification of
Pn141 IF vibration 1~1000 100 % 0x0141 Immediately
suppression
IF suppression . i
e frequency 1~3000 100.0 Hz 0x0142 Immediately
Set IF vibration frequency value.
IF vibration
suppression 0~300 0 % 0x0143 Immediately
attenuation gain
Pn143 Increasing this parameter can increase the vibration suppression effect. However, if the setting is too
large, the vibration may be increased. When confirming the vibration suppression effect, simultaneously
gradually increase the setting value by each 10% in the range of 0% to 200%. If the vibration
suppression effect is still not achieved after reaching 200%, please stop the setting and reduce the
control gain appropriately.
Notch filter 1 0x00~
automatic adjustment 0x01 1 — 0x0150 Immediately
Pn150 selection
0 - Automatic adjustment without auxiliary functions.
1 - Automatic adjustment through auxiliary functions.
Notch filter 2 000~
automatic adjustment 1 - 0x0151 Immediately
Pn151 | selection 0x01
0 - Automatic adjustment without auxiliary functions.
1 - Automatic adjustment through auxiliary functions.
Automatic notch
resonance detection 1~200 100 % 0x0152 Immediately
Pn152 sensitivity
It's used to set the sensitivity for automatically detecting the resonant frequency. The smaller the value
is set, the more sensitive it will be for resonance, the easier it is to detect vibration, and the smaller it is,
the more likely it is to falsely detect the resonance frequency.
Notch fiter 11 50— 1 gy Hz 0x0153 Immediatel
frequency 5000 Y
Set the frequency of the first notch filter that suppresses resonance. When this parameter is set to
Pn153 5000, the function of the notch filter is invalid.
Note: Do not set the notch filter frequency close to the response frequency of the speed loop. At least
this frequency should be set to more than 4 times of the speed loop gain, otherwise it may affect the
overall performance of the system.
Notchfilter 1Qvalue | 05~10 | 070 [ - |  0x0154 [ Immediately
Pn154 The Q value of the notch filter refers to the setting value of the filter frequency width related to the notch
filter frequency. The width of the recess varies with the Q value of the notch filter, and the larger the Q
value of the notch filter is set,the more sunk and the narrower the width of the filter frequency will be.
Notchfiter fdepth | 0~1 | 0000 [ - | 0x0155 | Immediately
Pn155

The notch filter depth refers to the setting of the filter frequency depth related to the notch filter
frequency. The depth of the recess varies with the depth of the notch filter.
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The smaller the notch filter depth value is, the deeper the depression and the higher the vibration
suppression effect will be. But setting it too small will increase the vibration.

][\r‘g;‘fjhe;"ctir 2 ggONO 5000 Hz 0x0156 Immediately
Set the frequency of the second notch filter that suppresses resonance. When this parameter is set to
Pn156 5000, the function of the notch filter is invalid.
Note: Do not set the notch filter frequency close to the response frequency of the speed loop. At least
this frequency should be set to more than 4 times of the speed loop gain, otherwise it may affect the
overall performance of the system.
Notchfiter2Qvaive | 05~10 | o070 | - | 00157 | Immediately
Pn157 The Q value of the notch filter refers to the setting value of the filter frequency width related to the notch
filter frequency. The width of the recess varies with the Q value of the notch filter, and the larger the Q
value of the notch filter is set,the more sunk and the narrower the width of the filter frequency will be.
Notch filter 2 depth | 0~1 ‘ 0.000 | . | 0x0158 | Immediately
The notch filter depth refers to the setting of the filter frequency depth related to the notch filter
Pn158 frequency. The depth of the recess varies with the depth of the notch filter.
The smaller the notch filter depth value is, the deeper the depression and the higher the vibration
suppression effect will be. But setting it too small will increase the vibration.
Disturbance 0x00~
compensation . 0x01 0 - 0x0160 Immediately
Pn160 function selection
0- Not use.
1- Use.
Disturbance observer :
onet cutoff frequency 1~1000 150.0 Hz 0x0161 Immediately
Set the disturbance compensation gain. Increasing it can improve the effect of suppressing the
disturbance, but excessive noise will occur.
Disturbance
compensation 0~100 0 % 0x0163 Immediately
Pn163 coefficient
Set the disturbance compensation coefficient, that is, the received position command or speed
command plus the disturbance compensation value of torque command.
Disturbance observer
inertia correction 1~1000 100 % 0x0165 Immediately
Pn165 coefficient
The disturbance observer inertia is set by this parameter to adjust the identification error caused by
inaccurate inertia setting.
Note: When the inertia ratio is set correctly, the value is set to 100.
Speed observer | 4 0 0x0166 After restart
switch
Pn166 Set speed observation function switch:
0- Invalid.
1- Valid.
opeed observer cutoff | 100 | 80 Hz 0x0167 Immediately
requency
Pn167 This parameter sets the speed observer bandwidth. Increasing the set value will increase the response
speed of the speed feedback value to track the real speed. If the speed is too large, vibration and noise
may occur.
Friction torque
compensation cutoff 0~1000 20 pm 0x0170 Immediately
pt7o  |-Reed

Friction compensation function is a function that compensates for viscous friction and fixed load
changes. It is adjusted according to the friction compensation coefficient. Generally, please set the
friction compensation coefficient to 95% or less. If the effect is not obvious enough, please increase the
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friction compensation cut-off speed at a rate of 10% each within the range that does not generate
vibration.

Friction torque
positive

o1 compensation 0~100 0 %1100rpm 0x0171 Immediately

coefficient

The setting value is higher, the effect is better. However, if the setting value is too high, the response is

more likely to vibrate. Usually we set the value below 95%.

Friction torque

reverse compensation | 0~100 0 %1100rpm 0x0172 Immediately
Pn172 coefficient

The setting value is higher, the effect is better. However, if the setting value is too high, the response is

more likely to vibrate. Usually we set the value below 95%.

Robust control 0x00~

selection 0x01 1 - 0x0175 After restart
Pn175 Robust control function means that the function of stable response can be obtained through automatic

adjustment within a certain range, regardless of mechanical type, load fluctuation, or inertia change.

0-Invalid.

1-Valid.

Rabust control g | 49g9 | 40.0 Hz 0x0177 Immediately
Rl Set the gain-tuning value of the robust control. The setting value is larger, system responds is faster, but

system overshoot and excessive noise may occur.

Minimum load value of . 0 A
o178 robust control 0~500 0 % 0x0178 Immediately

Set the robust control load factor. The larger the value is set, the faster the system responds, but it will

be noisier. When the inertia is large, increasing the value properly could reduce overshoot.

Vibration detection 0x00~ "

selection 0x02 0 — 0x0185 Immediately

This function refers to the function of automatically selecting alarm or waming after detecting the
Pn185 machine vibration under normal operation.

Set the expression after vibration detection:

0 - No vibration detected.

1 - Warning after vibration detected.

2 - Alarm after vibration detected.

Xmﬂ‘v’{t‘y‘je‘“""” 50~500 | 100 % 0x0186 Immediately
P Set the sensitivity of the detected vibration. The setting value is smaller, the sensitive is more. If the

n186 L L . ) ;

setting is too small, the vibration may be detected by mistake during normal operation.

Note: The detection sensitivity of the vibration warning and vibration alarm may differ depending on the

state of the machine being used.

Vibration detection |y _gng9 | 50 om 0x0187 Immediately

value
Pn187 Set the threshold for vibration detection. The setting value is smller, the vibration detected is easier. If

the setting is too small, the vibration may be detected by mistake during normal operation.
Note: The vibration detection values of vibration warning and vibration alarm may differ according to the
condition of the used machine.
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10.3 Pn2 Position Related Parameters

Function . Communication
- Parameter Range Default Unit e When enabled
Pulse input filter . )
selection 0~2 0 0x0200 After restart

Use this parameter to select the position command filter to better suppress the interference in the
command pulse.

0-Line drive filter ~1MHz.

1-Collector open-circuit filter.

2-Line drive filter 14MHz~4MHz.

3-Collector open-circuit filter 1MHz.

Pn200 | 5-Collector open-circuit filter 0kHz ~ 500kHz.

10- Collector open-circuit filter OkHz ~ 400kHz.

20- Collector open-circuit filter OkHz ~ 200kHz.

50- Collector open-circuit filter 0kHz ~ 100kHz.

120- Collector open-circuit filter OkHz ~ 50kHz.

200- Collector open-circuit filter OkHz ~ 30kHz.

255- Collector open-circuit Okhz ~ 20kHz.

Note: Please set a reasonable filter according to the pulse frequency, otherwise it may cause poor
pulse immunity or pulse loss.FPGA versions before 3728 do not support multi-level filtering.

Pulse input form 0~6 | 0 | - | 0x0201 After restart
Pn201 | 0-Pulse + direction positive logic.

1-CW+CCW positive logic. 4- 4 times of quadrature encoding.

5-Pulse + direction negative logic. 6-CW+CCW negative Logic.

Pulse input direction 0~1 0 . 0x0202 After restart

negation

Pn202

Select the negation of pulse input direction:
0-Positive . 1-Negative .

Command pulse

input magnification 1~100 1 x1 0x0203 Immediately

Pn203 | Setthe command pulse input magnification value to be used in conjunction with ON/OFF of the
command pulse magnification switching signal for switching the position command pulse input
magnification to the parameter setting multiple.

Note: If the input pulse frequency is too low and this value set too large, the speed may not be steady.

Electronic gear ratio 0~ 0x0204 .
numerator torarates | & ] 0x0205 Immediately
Electronic gear ratio 1~ y ) 0x0206 Immediatel
denominator 1073741824 0x0207 y
Position mode full closed loop invalid:
E”ggg The electronic gear ratio is a function for setting the workpiece movement amount of 1 pulse unit of the
)}

upper device input command. Take the screw drive as an example, it has a screw pitch of 10mm,
When the host system requires that reduction ratio of the motor shaft and the load side machine is
N1/N2 (the motor shaft rotates N2 circles when the load shaft rotates N1 circles ), the set value of the
electronic gear ratio is obtained by the following formula:

Electronic Gear Ratio numerator /Electronic Gear Ratio denominator = Encoder Resolution / Pulse
Number of Upper System 1r * Reduction Ratio N1/N2.
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Electronic Gear

Ratio numerator Encoder Resolution . O

= ¥ Reduction Ratio —
Electronic Gear Pulse Number of e
Ratio denominator Upper System 1r

When the full closed loop is valid:

The electronic gear ratio is the ratio of the workpiece movement of 1 pulse unit input command by the
host device to the movement of 1 pulse output by the grating ruler.

If the screw is driven, the screw pitch is 10mm and the resolution of the grating ruler is 0.5um.

The number of pulses required by the host system for the motor to rotate 1ris 20000, that is, the pulse
equivalent is 0.5um/pulse, and the movement of the grating ruler is 0.5um, corresponding to outputting
one pulse, then:

Electronic Gear Input command 1 pulse
Ratio numerator _ corresponding movement 05 1
Electronic Gear Grating ruler output 1 pulse 05 1

Ratio denominator corresponding movement

Internal position

command 0~4 0 - 0x0208 After restart

0-Position command select external pulse input.

Pn208 1-Position command select internal position command.
2-Chasing and shearing electronic cam .
3-Reserved.
4-CANopen mode.
When using CANopen mode, Pn208 must be set to 4 (CANopen mode).
Position command
o Cease to
low-pass filter time 0~655 0 ms 0x0211 take effect
P21 copstant . . . . _
This parameter is used to set the time constant of the first-order low-pass filter corresponding to the
position command and it can reduce the mechanical shock in the case of abrupt changes in the input
pulse command frequency by setting this parameter.
Average filter time Cease to
in position 0~1000 0 ms 0x0212
instruction rolling take effect
Pn212
This parameter is used to set the time constant of the moving average filter of the corresponding
position instruction. It can reduce the mechanical shock in the case of abrupt changes in the input
pulse command frequency by setting this parameter.
Low-frequency
vibration 0X00~0x02 0 - 0x0230 Immediately
suppression
Pn230 selection
This parameter is used with Pn231 as the automatic adjustment mode setting.
0- No vibration suppression.
1- Additional vibration suppression function for specific frequency.
2- Additional vibration suppression to 2 different frequencies.
Automatic
adjustment
Pn231 selection in low- 0x00~0x01 1 - 0x0231 Immediately
frequency vibration
suppression
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This parameter is set to choose if the low-frequency vibration suppression is automatically set in the
intelligent settings, bandwidth settings and other auxiliary functions:

0 - Vibration suppression function won't be automatically adjusted via auxiliary functions.

1 - Vibration suppression function will be automatically adjusted via auxiliary functions.

Low-frequency

vibration detection 0.1~300 40.0 % 0x0232 Immediately
Pn232 sensitivity
n This parameter is used to set the sensitivity of low-frequency vibration detection when the positioning
is completed. The smaller the sensitivity is set, the easier it is to automatically detect the low
frequency vibration frequency point.
Low-frequency
vibration 1~200 2000 Hz 0x0235 Immediately
Pn235 | suppression 1
frequency

This parameter is used to set the frequency of low frequency vibration suppression 1.

Low Frequency
Vibration
suppression 1
Pn236 correction

This parameter is used to set the correction coefficient of low-frequency vibration suppression 1. The
larger the value is set, the more obvious the suppression effect of low-frequency is, and setting it too
small may cause long positioning time.

10~1000 100 % 0x0236 Immediately

Low-frequency
vibration

Pn237 suppression 2
frequency

1~200 200.0 Hz 0x0237 Immediately

This parameter is used to set the frequency of low-frequency vibration suppression 2.

Low-frequency
Vibration
Suppression 2
Pn238 Correction
This parameter is used to set the correction coefficient of low-frequency vibration suppression 2. The

larger the value is set, the more obvious the suppression effect of low-frequency is, and settting it too
small may cause long positioning time.

10~1000 100 % 0x0238 Immediately

Model tracking
control selection
0- Not use model tracking control.
1- Use model tracking control.

0x00~0x01 0 - 0x0240 Immediately

Pn240

Model tracking
control gain

1~2000 50.0 1/s 0x0241 Immediately

Pn241 | The size of the model tracking control gain determines the response speed of the servo system. If the
model tracking control gain is increased, the responsiveness becomes faster and the positioning time
becomes shorter. When the model tracking control is effective, the position response and deviation of
the servo system are determined by this parameter, rather than position gain.

Model tracking
control attenuation 50~200 100.0 % 0x0242 Immediately
coefficient

Pn242 The tracking attenuation coefficient of the model decreases, and the position tuning section is easy to
cause excessive overshoot. If the setting is too small, the position oscillates easily. When the setting
increases, the position overshoot decreases, but when the position is too large, the position easily
rebounds, causing the positioning time to change long. It is recommended to keep this value, 100%,
unchanged during normal use.
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Model tracking
control speed 0~1000 100.0 % 0x0243 Immediately
feedforward gain

Pn24
e The feed forward gain of the model tracking speed is reduced, and the responsiveness is slower, but
position overshoot doesn't easily occur. If the feedforward gain is too small, the position deviation will
end in a long time.
Model tracking
control forward . 0 '
forque feedforward 0~1000 100.0 % 0x0244 Immediately
Pn244 | gain
It's a forward position command and could be used when adjusting the forward response separately.
When it is increased, the torque feed forward rises faster and the positioning time can be shortened
appropriately.
Model tracking
control reverse - 0 '
torque feedforward 0~1000 100.0 % 0x0245 Immediately
Pn245 | gain
It's a reverse position command and could be used when adjusting the forward response separately
When it is increased, the torque feed forward rises faster and the positioning time can be shortened
appropriately.
Second model
tracking control - '
P26 | attenuation 1~2000 50.0 1Is 0x0246 Immediately
coefficient
Use 2" gain when model tracking is valid.
Second model
tracking control - o '
pnoa7 | attenuation 50~200 100.0 % 0x0247 Immediately
coefficient
Use 2" gain when model tracking is valid.
Speed
feedforward/torque - _ '
feedforward 0x00~0x01 0 0x0249 Immediately
selection
Pn249 0-Do not use model tracking control, external speed and torque feed forward at the same time.
1-Use model tracking control, external speed and torque feed forward at the same time.
When using the model tracking control, the optimal feedforward will be set and it is not recommended
to use the “speed feed forward (V-REF) input” and “torque feed forward (T-REF) input’ from the
upper unit at the same time. However, it can be used at the same time as needed. In this case, if the
input feed forward is incorrect, it may cause overshoot and system instability.
Application method
ofextemal encoder | 0 ~ 0x0250 | After restart
in full closed loop
control
0 - Full closed loop function is not used .
Pn250 1 - Use in standard direction.

2 - Use in reverse direction .

When setting the forward rotation of the motor, if the moving direction of the grating ruler is set
incorrectly, it may cause an alarm of speeding or excessive deviation between the motor and load.
Before operation, manually move the load and change this parameter to make the change direction
of the monitoring parameter Un007 (feedback pulse counter) and Un012 (feedback pulse counter of
external encoder) consistent before operation.
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Deviation
coefficient between
motor loads of fully 0~100 20 % 0x0252 Immediately
closed-loop rotating
for 1 turn
Pn252 If this parameter is set to 0%, the deviation will be 1000 after one cycle of operation, and the
deviation will be accumulated on the basis of 1000 at the beginning of the second cycle of operation.
If it is set to 20%, the deviation will be accumulated on the basis of 200(1000x 20% = 200) at the
beginning of the second cycle of operation.
If the value is set too large, Er.d10 may not be detected normally. It needs to be set according to the
load and the allowable installation error between motors.
Resolution of
X 4~ Pulse 0x0253
external grating 32768 After restart
pn2s3 | ruler 1048576 Ir 0x0254
Set the resolution of the external grating ruler after the motor runs for 1 turn (after 4 times the
frequency).
Setting of
excessive deviation 0~ Command 0x0257 .
betweenmotorand | 1073741824 | unit oxo28 | mmedately
Pn257 load
Set the alarm threshold value of excessive deviation between motor and load, which is too small,
which may lead to false detection of Er.d10.
Position proximity 1~ 1073741 Command 0x0260 '
signal width 1073741824 | 824 unit oxo261 | mmediately
In the position control, the host device can receive the positioning proximity signal before confirming
Pn260 | the positioning completion signal, so as to prepare for the sequence of actions after the positioning is
completed and shorten the time required for the positioning to complete the operation The signal will
be output when the difference between the command pulse number of the host device and the servo
motor movement (position deviation) is lower than the set value.
Positioning 0~ 7 Command 0x0262 Immediatel
completion range 1073741824 unit 0x0263 Y
Pn262 In the position control, the servo motor positioning completion signal will be output when the
difference between the command pulse number from the host device and the servo motor movement
amount (position deviation) is lower than the set value that means the host device confirming
positioning has been completed.
Maximum position 1~ Command 0x0264 .
deviation threshold | 1073741823 | 924280 unit oxo265 | Mmedately
Pn264 | When the motor operation does not match the instruction, by setting the appropriate Pn264
(maximum position deviation threshold), an abnormal condition can be detected and the motor can
be stopped.
Excessive position
deviation warning 10~100 100 % 0x0266 Immediately
setting
Pn266
This parameter is used to set the position deviation excessive warning threshold. When the position
deviation is greater than the product of the Pn264 (maximum position deviation threshold) and this
parameter, an excessive position deviation warning will be generated.
Position deviation
alarm threshold 1~ Command 0x0267 '
when the sevois | 1073741823 | 24280 | iy oxo28 | mmedately
Pn267 ON

This parameter is used to set the threshold for excessive position deviation alarm at the moment of
servo ON. When the servo is ON, if the position deviation value exceeds this setting value, an
excessive servo deviation alarm will be generated when the servo is ON.

223 SD780 Series Servo Technical Manual



10 Function Code Instructions

Position deviation
warning threshold
when the Servo is
ON

This parameter is used to set the warning threshold for excessive position deviation at the servo ON
moment. When the servo is turned ON and the position deviation is greater than the product of
“Excessive position deviation warning threshold at servo ON” and the parameter, the wamning will be
generated when the servo is ON.

10~100 100 % 0x0269 Immediately

Pn269

Speed limit value
when the Servo is 0~10000 10000 rpm 0x0270 Immediately
ON
If the servo is turned ON with the position deviation accumulated, the speed limit is executed by this
Pn270 | parameter.

If the servo is turned ON with the position deviation accumulated, the speed limit is executed by this
parameter. When the command pulse is input in this state, the alarm Er.D02 (Excessive position
deviation alarm caused by speed limit during servo ON) is displayed when the set value of Pn264
(maximum position deviation threshold) is exceeded.

Position deviation
clear mode

Set the clear mode of the switch position deviation clear signal (/CLR):
0- Clear when level is ON.

Pn272 | 1. Clear when the rising edge OFF->ON.

2- Clear when level is OFF.

3- Clear when the falling edge ON->OFF.

4- Position deviation removal .

5- Clear in case of servo off, alarm and limit .

0x00~0x03 0 — 0x0272 After restart

Selection of
position deviation 0x00~0x02 0 - 0x0273 After restart
clearing method
Set the deviation clearing method:

0- Clear when servo OFF or alarm.

1- Clear when there is /CLR signal.

Pno73 2- Clear when there is alarm.

3- Do not clear.

4- Clear when servo OFF, alarm, position limit.

Note:

1. For details on the pulse amplitude of the clear signal, refer to the description of “Deviation
clearance”.

2. In the position control, the position deviation remains unchanged when the servo motor stops due
to the travel limit.

Positioning
completion signal 0x00~0x02 0 - 0x0274 After restart
output time
Set the output timing of positioning completion signal /COIN:

0- Output when the absolute value of position deviation is less than the positioning completion range
Pn274 | (pn262).
1- Output when the absolute value of position deviation is less than the positioning completion range
(Pn262) and the filtered position command is 0.
2- Output when the absolute value of position deviation is less than the positioning completion range
(Pn262) and the position command input is 0.
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10.4 Pn3 Group Speed Related Parameters

Function " Communication When
- Parameter Range Default Unit - .
0.01V/
Analog speed 150~3000 | 600 | rated 0x0300 Immediately
command gain speed
Pn300 Use this parameter to set the analog voltage value of (V-REF) when the speed of servo motor is rated
speed.
Note: do not apply a voltage above - 10 ~ 10V. Exceeding this range may cause damage to the
drive.
Reversed analog . '
speed command 0~1 0 - 0x0301 Immediately
Pn301 Set the voltage polarity of the analog speed command:
0- Positive polarity: positive voltage corresponds to positive speed command.
1- Negative polarity: positive voltage corresponds to negative speed command.
Analog speed - .
instruction filter fime 0~655.35 0.40 ms 0x0302 Immediately
Pn302 The function could be set to smooth the speed command when one delay filter is applied to the
analog speed command (V-REF) input and it does not usually need to be changed. If the set value is
too large, the responsiveness may decrease. Please set this parameter while confirming the
response.
Analog speed
command dead 0~3 0 \Y 0x0303 Immediately
P33 zone range . . . :
In the analog speed control, even if the input command is OV, the servo motor may rotate at a slight
speed. This is because there is a slight deviation in the commands inside the servo unit. This error can
be eliminated by setting an appropriate analog speed command deadband range.
Internal speed 1 0~10000 100 rpm 0x0304 Immediately
Internal speed 2 0~10000 200 rpm 0x0305 Immediately
Internal speed 3 0~10000 300 rpm 0x0306 Immediately
Pn304
Pn305 When operating in the internal speed mode, the servo unit provides three internal speed commands
Pn306 and through Switch Interal Speed Command Selection A and B we could select as follow:
/SPD-A /SPD-B Speed Command
OFF OFF Zero Speed
OFF ON Internal speed 1
ON ON Internal speed 2
ON OFF Internal speed 3
Speed command
trapezoidal 0~30000 0 ms 0x0310 Immediately
Pr310 acceleration time
Acceleration of the set speed from Or/min to the rated speed (corresponding to the motor model).
When the given speed is greater or less than the rated speed, the actual acceleration time is
calculated in proportion.
Speed command
trapezoidal 0~30000 0 ms 0x0311 Immediately
deceleration time
Pn311

Acceleration time of the set speed from to the rated speed (corresponding to the motor model) to
Or/min. When the given speed is greater or less than the rated speed, the actual acceleration time is
calculated in proportion.
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Zero speed clamp

mode 0~3 3 - 0x0312 Immediately

Speed mode, setting the switching speed zero clamp signal (/ZCLAMP) working mode:

Pn312 0-Invalid.
1-Speed command is set to 0, not clamped after shutdown.
2-Speed command is set to 0, clamped after shutdown.
3-Speed command is lower than “zero speed clamp speed threshold”( Pn313), the first speed
command is set to 0, clamped after shutdown.
Zero speed clamp . .
prat3 | speed threshold 0~10000 10 rpm 0x0313 Immediately
Set the zero control switching threshold when “zero speed clamp mode”( Pn312) is set to 3.
Rotation
determination 1~10000 20 rpm 0x0317 Immediately
Pn317 threshold
When the motor speed is higher than the set value, the switch rotation detection signal (/TGON) is
output.
Speed consistent 0~100 10 fom 0x0320 Immediately
range
Pn320

When the difference between the motor speed and the command speed is lower than the set value,
the switch-speed match signal (/V-CMP) would be output.

10.5 Pn4 Group Torque Related Parameters

Function . Communication When
il Parameter Range Default Unit sl el
Torque command 0~1 1 . 0X0400 Immediately
selection
Pn400 Select the torque control command source:
0- Internal setting.
1- Analog input.
Torque command
second-order low- '
pass filter cut-off 100~5000 5000 Hz 0x0401 Immediately
Pn401 | frequency
This parameter is used to set the cut-off frequency of the second-order torque filter. When this
parameter is set to 5000, the filter function is invalid.
Torque command
second-order low- 0.5~1 0.50 1 0x0402 Immediately
Pnag2 | _passfiter Q
This parameter is used to set the Q value of the second-order torque filter. Increasing the Q value can
improve the system response, but noise will be generated when the setting is too large.
Torque command 0~1 0 . 0x0403 Immediately
direction setting
Set the switching torque command direction selection (/T-SIGN) signal to activate the switch:
Pn403 0 - Torque command direction selection (/T-SIGN) signal is invalid.
1 - Torque command direction selection (/T-SIGN) signal is valid.
Note: Torque command reversion is invalid when /T-SIGN is valid. Torque command is positive when
[T-SIGN signal is ON, and torque command is negative when /T-SIGN signal is OFF.
Pno4 | Analog torque 0~65535 | 000 | ms 0x0404 Immediately

command filter time
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The parameter is used to smooth the torque command when we apply 1 delay filter to the analog
torque command (T-REF) input, usually it does not need to be changed. If the set value is too large,
the responsiveness may decrease. So please set it up as we check the response.

0.1V
Analog torque 10~100 30 Rated 0x0405 Immediately
command gain forque

Pn405 This parameter is used to set the analog (T-REF) voltage value which corresponds the rated torque of

the servo motor.
Caution: Do not apply more than -10V~10V, exceeding this range may cause damage to the driver.

Reversed analog
torque command

Pn406 The analog voltage corresponds to the polarity setting of the torque command:
0-Positive polarity: Positive voltage corresponds to positive torque command.
1-Negative polarity: Positive voltage corresponds to negative torque command.

0~1 0 - 0x0406 Immediately

Analog torque

command dead 0~3 0 \% 0x0407 Immediately
P07 zone range

In analog torque control, even if the input command is 0V, the servo motor may rotate at a slight

speed. This is because a slight deviation occurs in the command inside the servo unit. This error can

be eliminated by setting an appropriate analog torque command deadband range.

Internal torque
a0 command in torque -500~500 0 % 0x0410 Immediately

c control

Select the torque command setting when the command source of torque control is internal setting.

Speed limit mode

setting during 0~1 1 - 0x0411 After restart
Prd11 torque control

0-The smaller value between the speed corresponding to the analog voltage (V-ref) and the speed

set by Pnd13.

1-The speed set by Pn413.

Speed limit - _

selection 0x00~0x01 0 0x0412 After restart

Pn412 0- Motor maximum speed (determined by internal part of the motor model) + torque mode speed limit
(Pn411).

1- Overspeed detection alarm speed (determined by internal part of the motor model) + torque mode
speed limit (Pn411).

Speed limit in
Pn413 torque control
This parameter is used to set speed limit in torque control with Pn411.

0~10000 1000 rpm 0x0413 Immediately

Internal torque
control command
Pn415 smooth
acceleration time

0~30000 100 ms 0x0415 Immediately

Set the internal torque control command smooth acceleration time.

Internal torque
control command
Pn416 smooth
deceleration time

Set the internal torque control command smooth deceleration time.

0~30000 100 ms 0x0416 Immediately

Target torque
Pn420 reaching value 0.0~500.0 100 - 0x0420 Immediately
setting
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Set the target torque reaching value.

Target torque
reaching time 0~1000 5 ms 0x0422 Immediately
Pnd21 | window
Set target torque reaching time window.
10.6 Pn5 JOG related parameters
Function . Communication When
- Parameter Range Default Unit slileRs enabled
Pn500 JOG speed 0~1000 500 rpm 0x0500 Immediately
Program JOG 0X00~0x05 0 - 0x0502 Immediately
operation mode
0-(waiting time->forward running)*number of cycles.
1-(waiting time->backward running)*number of cycles.
Pn502 2-(waiting time->forward running)*number of cycles->(waiting time->backward running)*number of
cycles.
3-(waiting time->backward running)*number of cycles->(waiting time->forward running)*number of
cycles.
4-(waiting time->forward running->waiting time->backward running)*“number of cycles.
5-(waiting time->backward running->waiting time ->forward running)*number of cycles.
Program JOG 1~ command .
Pn503 running distance 1073741824 32768 unit 0x0503 Immediately
Set the JOG movement distance of the running program as the command unit.
Program JOG
acceleration/ 2~10000 100 ms 0x0505 Immediately
PR505 deceleration time
n Set the time of accelerating from Or/min to the rated speed (corresponding to the motor model). When
the set speed is greater or less than the rated speed, calculate the actual acceleration/deceleration
time according to the ratio.
Program JOG . )
- waiting time 0~10000 100 ms 0x0506 Immediately
n
Set the waiting time between JOG sections of the running program in conjunction with the program
JOG operation mode (Pn502).
Program JOG . : )
ons07 movement imes 0~1000 1 circle 0x0507 Immediately
Set the movement times of the running program in conjunction with JOG operation mode (Pn502)
Note: it is infinite when set to 0.
psog | Program JOG 1~10000 500 fpm 0x0508 Immediately
movement speed
10.7 Pn6 Group Switch Configuration Related Parameters
A Parameter Range Default Unit Cen Tl iien LLITEL
code address enabled
Switching value
Pn600 input signal 0~1 1 - 0x0600 After restart
distribution mode
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Set switching value input signal distribution mode:

0-Internal fixed: used by pins and functions are fixed inside by servo unit. See “CN1 terminal” for

details.

1-Parameter configuration: It is used according to the function configured on each pin and is
configured and used by function code Pn601~Pn609.

Pn601
Pn602
Pn603
Pn604
Pn605
Pn606
Pn607
Pn608
Pn609

CN1-40 input -
configuration 0~0x114 0x01 - 0x0601 After restart
CN1-42 input .

configuration 0~0x114 0x02 - 0x0602 After restart
CN1-43 input 0~0x114 | 0x03 - 0X0603 After restart
configuration

CN141 input 0~0xi14 | 005 . 0x0604 After restart
configuration

CN1-44 input 0~0x114 | Ox04 - 0X0605 After restart
configuration

CN1-45 input 0~0x114 |  0x06 - 0x0606 After restart
configuration

CN1-46 input 0~0x14 | 0x07 - 0x0607 After restart
configuration

CN1-39 input -

configuration 0~0x114 0x00 - 0x0608 After restart
CN1-38 input -

configuration 0~0x114 0x00 - 0x0609 After restart
0x00: Invalid

0x01: Servo enable

0x101: Servo enable negation

0x02: Run in positive direction

0x102: Positive direction is prohibited

0x03: Run in negative direction

0x103: Negative direction is prohibited

0x04: Alarm clear

0x104: Alarm clear negation

0x05:Manual P-PI control

0x105:Manual P-PI control negation

0x06: Torque limit switch

0x106: Torque limit switch negation

0x07: Reserved

0x107: Reserved

0x08: Internal speed command direction
selection

0x108: Internal speed command direction
selection negation

0x09: Internal speed command selection A

0x109: Internal speed command selection

A negation
0xO0A: Internal speed command selection 0x10A: Internal speed command selection
B B negation

0x0B: Control mode switch

0x10B: Control mode switch negation

0x0C: Zero speed clamp

0x10C: Zero speed clamp negation

0x0D: Command pulse inhibit

0x10D: Command pulse inhibit negation

0xO0E: Gain switching

0x10E: Gain switching negation

OxOF: Direction selection of torque
command

0x10F: Direction selection of torque
command negation

0x10: Command pulse rate switching

0x110: Command pulse rate switch

negation

0x12: Motor over temperature input 0x112:Motor over temperature input
negation

0x16: Internal position command trigger 0x116: Internal position command triggers
negation

0x17: Internal position instruction
selection bit0

0x117: Internal position instruction
selection bit0 negation

0x18: Internal position instruction
selection bitl

0x118: Internal position instruction
selection bitl negation

0x19: Internal position instruction
selection bit2

0x119: Internal position instruction
selection bit2 negation
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0x1A: Internal position instruction
selection bit3

0x11A: Internal position instruction
selection bit3 negation

0x1B: Internal position instruction
selection bit3

0x11B: Internal position instruction
selection bit3 negation

0x1C: Home position return enable

0x11C: Home position return enable
negation

0x1D: Origin signal

0x11D: Origin signal negation

0x1E: Forward JOG

0x11E: Forward JOG negation

0x1F: Reverse JOG

0x11F: Reverse JOG negation

0x20: Internal position stop bit

0x120: Internal position stop bit negation

0x21: Capture function on

0x121: Capture function on negation

Pn610
Pn611
Pn612

Switch input
internal
configuration 1

0~0x14 0x00

- 0x0610 After restart

Switch input
internal
configuration 2

0~0x14 0x00

- 0x0611 After restart

Switch input
internal
configuration 3

0~0x14 0x00

- 0x0612 After restart

0x00: Invalid

0x01: Servo enable

0x101: Servo enable negation

0x02: Run in positive direction

0x102; Positive direction is prohibited

0x03: Run in negative direction

0x103: Negative direction is prohibited

0x04: Alarm clear

0x104: Alarm clear negation

0x05:Manual P-P1 control

0x105:Manual P-PI control negation

0x06: Torque limit switch

0x106: Torque limit switch negation

0x07: Reserved

0x107: Reserved

0x08: Internal speed command direction
selection

0x108: Internal speed command direction
selection negation

0x09: Internal speed command selection A

0x109: Internal speed command selection
A negation

0xO0A: Internal speed command selection
B

0x10A: Internal speed command selection
B negation

0x0B: Control mode switch

0x10B: Control mode switch negation

0x0C: Zero speed clamp

0x10C: Zero speed clamp negation

0x0D: Command pulse inhibit

0x10D: Command pulse inhibit negation

0xO0E: Gain switching

0x10E: Gain switching negation

OxOF: Direction selection of torque
command

0x10F: Direction selection of torque
command negation

0x10: Command pulse rate switching

0x110: Command pulse rate switch
negation

0x12: Motor over temperature input

0x112:Motor over temperature input
negation

0x16: Internal position command trigger

0x116: Internal position command triggers
negation

0x17: Internal position instruction
selection bit0

0x117: Internal position instruction
selection bit0 negation

0x18: Internal position instruction
selection bitl

0x118: Internal position instruction
selection bitl negation

0x19: Internal position instruction
selection bit2

0x119: Internal position instruction
selection bit2 negation

0x1A: Internal position instruction
selection bit3

0x11A: Internal position instruction
selection bit3 negation

0x1B: Internal position instruction
selection bit3

0x11B: Internal position instruction
selection bit3 negation
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0x1C: Home position return enable

0x11C: Home position return enable
negation

0x1D: Origin signal

0x11D: Origin signal negation

0x1E: Forward JOG

0x11E: Forward JOG negation

0x1F: Reverse JOG

0x11F: Reverse JOG negation

0x20: Internal position stop bit

0x120: Internal position stop bit negation

0x21: Capture function on

0x121: Capture function on negation

CN1-25, 26 0ulput | o _gy109 | 0x000 . 0X0613 | After restart

configuration

CN1-27, 28 output N

configuration 0~0x109 0x001 - 0x0614 After restart

CN1-29, 30 output - .

configuration 0~0x109 0x002 0x0615 After restart
0x00: Servoready  (S-RDY) 0x100: Servo ready signal negation

0x01: Positioning completed  (COIN)

0x101: Positioning completion signal negation

0x02: Speed is consistent  (V-CMP)

0x102: Speed match signal negation

Pn613 0x03: Rotation detection signal 0x103: Rotation detection signal negation
Pn614 0x04: In the torque limit 0x104: The signal in the torque limit negation
Pn615 0x05: In speed limit 0x105: The signal in speed limit negation
0x06: Brake chain 0x106: Brake chain signal negation
0x07: Warning 0x107: Warning signal negation
0x08: Positioning proximity signal 0x108: Positioning proximity signal negation
0x09: Command pulse input magnification 0x109: Command pulse input magnification
switching signal switching signal negation
0x0A: Torque reaching signal output 0x10A:Torque reaching signal output negation
0x11: Home position return completion signal 0x111:Home position return completion signal
negation
Function selector _
switch 0x00~0x11 0 0x0622 After restart
Function selector switch:
Pn622 | 0x1#: Output (ALM) signal high effective.
0x0#: Output (ALM) signal low effective.
0x#1: No warning detected.
0x#0: Waming detected.
Si terminal input .
Pn623 fitering time 0~32767 0 ms 0x0623
10.8 Pn7 Group Expansion Related Parameters
icey Parameter Range Default Unit SO Ul
code address enabled
Inertia identfication | 5 59 2 r 0x0702 Immediately
Pn702 movable range
Number of rotations of motor in inertia identification.
Initial value of inertia . 0 .
pu705 | identifcation 0~20000 0 % 0x0705 Immediately

Initial value setting of inertia identification.
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Vibration detection
level (rotation) in 0~5000 0 r/min 0x0705 Immediately

Pn706 | inertia identification

Vibration detection level (rotation) setting in inertia identification.

Function test

selection without 0x00~0x01 0 — 0x0730 After restart
motor

The function test without motor is not to start the real motor, simulate the action of the motor in the servo
unit, and confirm the action of the host device and peripheral equipment. Through this function, wiring

Pn730 | confirmation, parameter value verification and verification in case of system commissioning failure can
be carried out, so as to shorten the set operation time and avoid mechanical damage caused by wrong
action. When no motor test function is running, the motor action can be confirmed whether the motor is
connected or not.
0-Invalid.
1-Valid.

Encoder resolution
selection when no- 0~3 1 - 0x0731 After restart
motor test function

Pn731 When no-motor test mode is selected, the motor encoder resolution is set:

0-13 bits 1-17 bits

2-20 bits 3-23 bits

Note: when the encoder is actually connected, the resolution of the actual encoder is used.

No-Motor test function|

encoder type 0x00~0x01 0 - 0x0732 After restart
selection

Pn732 Set no-motor test function encoder type:
0-Incremental encoder.
1-Absolute encoder.

Absolute encoder 0~2 0 - 0x0792 After restart
operation

0 - No action.

1 - Write motor parameters to encoder EEPROM.

Pn792 2 - Clear multi-turn encoder circles: if you use it initially or replace or insert/remove the battery during
power-down of the drive. After power on, an encoder backup alarm (Er. 810) will be reported. This
parameter is set to 2 and it can only be cleared after re-powered.

3 - Only clear encoder alarm: when the encoder gives an alarm (Er.810, Er.860,), set this parameter to 3

to clear the encoder alarm, but do not clear the multi turn value of the encoder, and keep the current

position of the motor.

zewooffsetofmulli o oy474e3647 o | OMMANd | 790 After restart
pn798 | turn absolute encoder unit

Set zero offset of multi turn absolute encoder.

Minimum software

limit absolute position ~2211177f1%%%i87 _214248364 conlernr}:and 0x079A After restart

Pn79A | (32 bits)

When the absolute position of the motor (Un021) is less than this position, the servo enters the limit
alarm state.

Maximum software | 147483648 | 14748364 command

limit absolute position 0147483647 8 unit 0x079C After restart

Pn79C | (32 bits)

When the absolute position of the motor (Un021) is greater than this position, the servo enters the limit]

alarm state.

Software limit

absolute position 0~1 0 N/A 0x079E Immediately
Pn79E | switch

0: Close 1: Open
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Bn7A0 tirﬁgg"der overflow | 30768—30767| 0 NIA 0x07A0 Immediately
Record the number of times the multi turn absolute encoder overflows.
Percentage of motor
locked rotor overload 0~100 8 N/A 0x07A1 After restart
Pn7A1 protection time

This parameter sets the time percentage of motor overload after locked rotor. If the setting is too large,
the driver may be damaged. In order to protect the safety of the driver, please change this value under

the guidance of the manufacturer's technical support.

10.9 Pn8 Group Internal Position/Home Position Return Parameters

Function B Range Default Unit Communication When
code address enabled
Home position return 0~ i
P800 | control word OXFFFEFFEF 0x0 - 0x0800 Immediately
Home position return control word mode setting, see Chapter 8 for details.
Zero position offset 2147483648 0 command 0x0802 Immediately
Pn802 value ~ unit
2147483647
Set zero position offset position.
0~ - )
-~ Pr1 control word 080000000 0x0 0x0804 Immediately
Position setting of the first section,see Chapter 8 for details.
Pr1 pulse number 2147483648 0 command 0x0806 Immediately
Pn806 - unit
2147483647
Set the position of the 15t segment.
0~ - )
Pn303 Pr2 control word 080000000 0x0 0x0808 Immediately
Same as Pn804.
Pr2 pulse number 2147483648 0 °°m”?a“d 0x0810 After restart
PngoA ~ unit
2147483647
Set the position of the 2"d segment.
0~ _
PRB0C Pr3 control word 0x80000000 0x0 0x080C After restart
Same as Pn804.
Pn8OE | Pr3 pulse number 2147‘f3648 0 °°'E’rﬂf“d 0X080E Immediately
2147483647
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Set the position of the 3 segment.
0~ _ )
Pgt0 Pr4 control word 0x80000000 0x0 0x0810 Immediately
Same as Pn804.
Pr4 pulse number 2147‘333648 0 corErrﬂ?nd 0x0812 Immediately
Pn812
2147483647
Set the position of the 4t segment.
0~ _ )
Prgt4 Pr5 control word 080000000 0x0 0x0814 Immediately
Same as Pn804.
Pi5 puise number | 217163048 0 °°"l]mta“d 00816 | Immediately
Pn816
2147483647
Set the position of the 5! segment.
0~ . .
SR Pr6 control word 080000000 0x0 0x0818 Immediately
Same as Pn804.
ongqa | P Pulse number 2147483648 0 C(’mf“d 0081A | Immediately
2147483647
Set the position of the 6! segment.
0~ - )
Prg1C Pr7 control word 080000000 0x0 0x081C Immediately
Same as Pn804.
. Pr7 pulse number 2147433648 0 conclmfnd 0x081E Immediately
n
2147483647
Set the position of the 7t segment.
0~ - '
Pn820 Pr8 control word 080000000 0x0 0x0820 Immediately
Same as Pn804.
Pn822 Pr8 pulse number 2147433648 0 conlerr?ifnd 0x0822 Immediately
2147483647
Set the position of the 8™ segment.
0~ _ '
P84 Pr9 control word 080000000 0x0 0x0824 Immediately
Same as Pn804.
R Pr9 pulse number 21474133648 0 corE:;?nd 0x0826 Immediately
n:
2147483647
Set the position of the 9t segment.
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0~ B '
. Pr10 control word 0x80000000 0x0 0x0828 Immediately
Same as Pn804.
Pr10 pulse number 2147‘333648 0 corErrﬂ?nd 0x082A Immediately
Pn82A
2147483647
Set the position of the 10t segment.
0~ . '
- Pr11 control word 080000000 0x0 0x082C Immediately
Same as Pn804.
Pr11 pulse number 2147f3648 0 corE:;?nd 0x082E Immediately
Pn82E
2147483647
Set the position of the 11" segment.
ona0 Pr12 control word OXBOOOB;)OOO 0x0 — 0x0830 Immediately
Same as Pn804.
Pr12 pulse number 2147433648 0 comtand 0x0832 Immediately
Pn832
2147483647
Set the position of the 12t segment.
0~ _ '
— Pr13 control word 080000000 0x0 0x0834 Immediately
Same as Pn804.
- Pr13 pulse number 2147433648 0 conlerr?ifnd 0x0836 Immediately
n:
2147483647
Set the position of the 13! segment.
0~ _ '
Prg3s Pr14 control word 0x80000000 0x0 0x0838 Immediately
Same as Pn804.
Pr14 pulse number 2147ﬁ33648 0 Comfnd 0x083A Immediately
Pn83A
2147483647
Set the position of the 14t segment.
0~ N '
Prgac Pr15 control word 0x80000000 0x0 0x083C Immediately
Same as Pn804.
Pn83E | Pr15 pulse number 2147433648 0 conl];ni?nd 0x083E Immediately
2147483647
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Set the position of the 15t segment.
—_— Pr16 control word OXBOOOB;)OOO 0x0 - 0x0840 Immediately
Same as Pn804.
E—. Pr16 pulse number 2147‘333648 0 comfnd 0x0840 Immediately
2147483647
Set the position of the 16! segment.
Prgdd Pr17 control word OXBOOOB;)OOO 0x0 - 0x0844 Immediately
Same as Pn804.
. Pr17 pulse number 2147433648 0 comtand 0x0846 Immediately
2147483647
Set the position of the 17! segment.
gy |G OOl 0x8000&)000 0x0 - 0x0848 Immediately
Same as Pn804.
orags | P18 Pl number 2147483648 | command | ox0p4n | Immediately
2147483647
Set the position of the 18! segment.
g |19 contolwor ocomons | 00 - 0x084C Immediately
Same as Pn804.
Pr19 pulse number 21471?3648 0 conlerr?ifnd 0x084E Immediately
Pnd4E 2147483647
Set the position of the 19t segment.
S5 Pr20 control word OXSOOOEOOOO 0x0 - 0x0850 Immediately
Same as Pn804.
r— Pr20 pulse number 221141;123322; 0 Unit 0x0852 Immediately
20th position setting.
Pna54 Pr21 control word OXBS)OEOOOO 0x0 - 0x0854 | Immediately
Like Pn804.
s |1 s numter zgﬂﬁgggf; 0 Unit | 0x0856 | Immediately
" 21th position setting.
Pn858 | Pr22 control word OXSS)OEOOOO 0x0 - 0x0856 | Immediately
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Like Pn804.
-2147483648~ . .
- Pr22 pulse number 2147483647 0 Unit 0x085A | Immediately
22th position setting.
0~ _ .
- Pr23 control word 0x80000000 0x0 0x085C | Immediately
Like Pn804.
-2147483648~ . .
B Pr23 pulse number 2147483647 0 Unit 0x085E | Immediately
23th position setting.
0~ _ .
= Pr24 control word 0x80000000 0x0 0x0860 | Immediately
Like Pn804.
2147483648~ . .
- Pr24 pulse number 2147483647 0 Unit 0x0862 | Immediately
24th position setting.
0~ .
Pr25 control word 0x0 - 0x0864 | Immediately
Pn864 0x80000000
Like Pn804.
-2147483648~ . .
. Pr25 pulse number 2147483647 0 Unit 0x0866 | Immediately
25th position setting.
onggs | Pr28 contrlvord 0~0g0000000 | 00 | — | 00868 | mmediatel
Like Pn804.
-2147483648 ~ . .
- Pr26 pulse number 2147483647 0 Unit 0x086A | Immediately
26th position setting.
0~ - '
- Pr27 control word 0x80000000 0x0 0x086C | Immediately
Like Pn804.
2147483648~ . '
- Pr27 pulse number 0147483647 0 Unit 0x086E | Immediately
27th position setting.
0~ _ '
- Pr28 control word 0x80000000 0x0 0x0870 | Immediately
Like Pn804.
2147483648~ . .
R— Pr28 pulse number 2147483647 0 Unit 0x0872 | Immediately
28th position setting.
0~ N .
— Pr29 control word 0x80000000 0x0 0x0874 | Immediately
Like Pn804.
-2147483648~ . .
R Pr29 pulse number 2147483647 0 Unit 0x0876 | Immediately
29th position setting.
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0~ _ '
E— Pr30 control word 0x80000000 0x0 0x0878 | Immediately
Like Pn804.
-2147483648~ . .
— Pr30 pulse number 2147483647 0 Unit 0x087A | Immediately
30th position setting.
0~ _ .
e Pr31 control word 0x80000000 0x0 0x087C | Immediately
Like Pn804.
-2147483648~ . '
- Pr31 pulse number 2147483647 0 Unit 0x087E | Immediately
31th position setting.
Pr Acc and dec time 0 0~60000 | 50 [ ms | ox0880 | immediately
Pn880
Acc and dec time setting0.
- Pr Acc and dec time 1 0~60000 200 ms 0x0881 | Immediately
n:
Acc and dec time setting 1.
Pr Acc and dec time2‘ 0~60000 ‘ 300 ‘ ms ‘ 0x0882 ‘ Immediately
Pn882
Acc and dec time setting 2.
Pr Acc and dec time 3 | 0~60000 | 400 [ ms | ox0883 | immediately
Pn883
Acc and dec time setting 3.
Pr Acc and dec time4 ‘ 0~60000 ‘ 500 ‘ ms ‘ 0x0884 ‘ Immediately
Pn884
Acc and dec time setting 4.
Pr Acc and dec time 5 | 0~60000 | 600 [ ms | 0x0885 | immediately
Png85
Acc and dec time setting 5.
Pr Acc and dec time6‘ 0~60000 ‘ 700 ‘ ms ‘ 0x0886 ‘ Immediately
Pn886
Acc and dec time setting 6.
Pr Acc and dec time 7 | 0~60000 | 800 [ ms | 0x0887 | immediately
Png87
Acc and dec time setting 7.
Pr target speed 0 ‘ 0~6000 ‘ 100 ‘ r/min ‘ 0x0888 ‘ Immediately
Pn888
target speed 0 setting.
Priargetspeed 1 | 0~6000 | 200 [ vmin | 0x0889 | immediately
Pn889
target speed 1 sefting.
Pr target speed 2 ‘ 0~6000 ‘ 500 ‘ r/min ‘ 0x088A ‘ Immediately
Pn88A
target speed 2 setting.
Priargetspeed 3 | 0~6000 | 1000 [ vmin | 0x088B | Immediately
Pn88B
target speed 3 setting.
PaBSC |Prtargetspeeds | 0~6000 | 1500 [ vmin | 0x088C | Immediately
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target speed 4 sefting.
PrgD Pr target speed 5 ‘ 0~6000 ‘ 2000 ‘ r/min ‘ 0x088D ‘ Immediately
target speed 5 setting.
= Pr target speed 6 I 0~6000 I 2500 I r/min I 0x088E ‘ Immediately
target speed 6 sefting.
e |Ereetspeed7 ‘ 0~6000 | 3000 [ vmin | ox088F | immediately
target speed 7 setting.
orggy |70y e | 0~6000 | 0 | 0.1 | 0x0890 ‘ Immediately
Delay time0 setting.
Pr delay time 1 ‘ 0~6000 | 1 [ o1s | ox0891 | immediately
Pred1 Delay time 1 setting.
Pr delay time 2 ‘ 0~6000 ‘ 5 ‘ 0.1 ‘ 0x0892 ‘ Immediately
o2 Delay time 2 setting.
gy |70 M3 ‘ 0~6000 | 10 [ o1s | 0x0893 | immediately
Delay time 3 setting.
G ‘ 0~60000 | 100 | ots [ ox0894 | mmediately
Delay time4 setting.
Pr delay time 5 | 0~60000 [ 1000 | 01s [ 0x0895 | Immediately
il Delay time 5 setting.
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Mog:dogng Monitoring name range unit mailing address
Motor rotation speed 0x80000000~0x7fffffff rpm 0xE000
Un000
f Display the actual speed of the servo motor.
Speed command | 0x80000000~0x7fffffff | rpm | 0xE001
Un001 Display the current speed command of the servo motor.
Note: When it is not enabled, this value shows the analog speed (corresponding to V-REF).
BRI (el torque command | 0x80000000—0x7fffif | % [ oxeo2
n
Display current actual torque command with servo motor rated torque as 100%.
Rotor pulse position relative .
Un003 o the 7 axis 0x80000000 ~Ox7fffffff pulse 0xE003
Shows the mechanical absolute position of the motor within one revolution of the encoder.
Electrical angle 0x80000000~0x7fffffff ° 0xE004
Un004
§ Displays the electrical angle of the current position of the servo motor rotor.
Speed of input pulse .
Un005 command 0x80000000 ~Ox7fffffff rpm 0xE005
Display input position pulse command speed.
Counter of input command 0x80000000 ~OxTFiiF Command OXE006
Unoog | Pulse Unit
Displays the number of command pulses received by the servo motor.
Counter of feedback pulse 0x80000000~0x7fffffff CorLer_tand 0xE007
Un007 ni
Displays cumulative pulses fed back from the servo motor encoder.
Counter of feedback pulse 1 | 0x80000000~ 07 Encoder | 4, F008
Un0o8 pulse unit
Displays cumulative pulses fed back from the servo motor encoder.
Position deviation 0xB0000000 ~Oxffif C°“J$f”d 0XE009
Hiit e Display the difference between the command pulse number of the upper device and the servo motor
movement amount.
Absolute encoder single-tum | o, 80000000 0x7FFFFFFF | Encoderunit | OXEO10
Un010 value
Display the absolute position value of one-turn of the absolute encoder.
Absolute encoder MUIT-UM | ,0000000~Ox7FFFFFFF . OXEO11
S Displays the number of multi-turn encoder turns value when the multi-turn encoder is used. After the
multi-turn encoder reset operation is performed, the value is 0.
External encoder feedback External
e pulse counter 0x80000000~0x7FFFFFFF encoder unit 0xE012
Display external encoder feedback pulse counter when external grating encoder is connected.
Unozq | Motor absolute posiion 0x80000000~0X7FFFFFFF °°mu’r?if‘”d 0xE021

Display the absolute position of the motor, the unit is the command unit.
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Un00A Cumulative load rate 0x80000000~0x7fffffff % OxEO0A
Un00B Regeneration load rate 0x80000000~ Oxfffffff % 0xE00B
Unooc | Electricity consumption of DB |4, 80000000 —oxt % OXE0OC
resistance
Un00D Effective gain monitoring 1~2 - 0xE00D
UnOOE Total running time 0~OxFFFFFFFF 100ms OxEQOE
UnOOF Overload rate 0~O0xFFFFFFFF % OxEQOF
Un035 DSP software version 0~0xFFFF - 0xE035
Un036 FPGA software version 0~OxFFFF - 0xE036
Unog7 | Encoder communication 0~OXFFFF : 0xE087
abnormal times
Un089 Heat sink temperature 0~0xFFFF °C 0xE090
Un091 Motor temperature 0~0xFFFF °C 0xE091
IO port input signal monitoring 0~O0xFFFF - 0xE100
“up: OFF
§ down ON
987654321““‘“‘31'
Un100 Signal name
LED Input pin number (Factory LED Input pin number
configuration)
1 CN1-40 /S-ON 6 CN1-45
2 CN1-41 /P-CON 7 CN1-46
3 CN1-42 P-OT 8 CN1-39
4 CN1-43 N-OT 9 CN1-38
5 CN1-44 /ALM-RST
10 port output signal
monitoring 0 ~ OxFFFF - 0xE101
‘a"" eeeeqecssqeee- "‘\ .
' , sy Up:OFF
Un101 'Down ON

,ommmmceas

‘mecccccccccccccccccccns

o

987654321’;Number
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LED Input pin number
1 CN1-31/32
2 CN1-25/26
3 CN1-27/28
4 CN1-29/30
Un102 T-REF monitoring | 0~0xFFFF | % | 0xE102
Corresponds to the T-REF input voltage, according to the analog torque command gain.
Un103 V-REF monitoring | 0~OxFFFF | rpm | 0xE103
Corresponds to the T-REF input voltage, according to the analog torque command gain.
Pulse command input o
Un104 frequency 0~0xFFFFFFFF Hz 0xE104
External input command - Command
Un108 pulse counter 0~0xFFFFFFFF Unit OxE108
Uni1o | Integrated monitoring of 0~ OXFFFFFFFF ; OXET10
internal signal status
Integrated monitoring of -
Sl internal input signal status 0~ OxFFFFFFFF } OxE120
Integrated monitoring of - B
Un130 intenal output signal 0~0xFFFFFFFF 0xE130
Un140 Main circuit bus voltage 0~0xFFFF \ 0xE140
Un 141 Effective current feedback 0~0xFFFF 0.01A OxE141
Three-phase synthetic feedback current effective value.
Unt4p | D-2Xis current command 0~OxFFFF % OXE14B
monitoring
Ung2o | |oraue command voltage 0~ OXFFFF mv OXE220
(uncorrected)
Ung21 | |oraue command voltage 0~OxFFFF mv OXE221
(after correction)
Ungzo | Speed command voltage 0~OxFFFF mv 0XE222
(uncorrected)
Speed command voltage -
Un223 (after correction) 0~O0xFFFF mv 0xE223
Un300 Current alarm code 0~O0xFFFF - 0xE300
Un301 Last alarm code 0~O0xFFFF - 0xE301
Ungoz | Jmestamp whie alarm 0~ O«FFFFFFFF 100ms | OXE302
Motor speed while alarm .
Un303 0ceUrS 0~O0xFFFF pm 0xE303
Un304 Speed command while alarm 0~OxFFFE rom 0XE304
oceurs
Un3os | niernal torque command 0~ OXFFFF % OXE305
while alarm occurs
Un30 | IMputcommand pulse speed | o crpr rom OXE306
while alarm occurs
Deviation counters (position .
Un307 deviation)while alarm occurs 0~0xFFFFFFFF pulse 0xE307
Un308 DC bus voltage while alarm 0~ OXFFEF v O0XE308
occurs
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11 Monitoring Parameters

Ungog | Sftectve curentieedoack 1 o _oeerrr % 0XE309
Undoa | Sumulatie ladatewhie | o _oupprr % OXE30A
Un30B Regenerative load rate while 0~ OXFFEE % O0XE30B
alarm occurs
Ungoc | Electricity consumption of DB | crpr % OXE30C
resistance while alarm occurs
Ungop | Maximum cumulative oad | o g, rrr % 0XE30D
Ungo | Kowtoninertaratiowhie | o _,prrr % OXE30E
Abnormal times of serial
Un30F encoder communication while | 0~O0xFFFF - OXE30F
alarm occurs
Unato | Internal signal monitoring 0~ OXFFFFFFFF . OXE310
while alarm occurs
e lmnzer:irt]glirlwr;pwhsillg g?érm ocours | O OXFFFFFFFF ) OxE313
UNSTT | monioring e am ocaurs | 0~ OFFFFFFFF - |
The number of serial encoder
Un30F communication abnormalities | 0~O0xFFFF — OxE30F
when an alarm occurs
Un320 Fault code history 1 0~0xFFFF - 0xE320
Un321 Fault code history 2 0~O0xFFFF - 0xE321
Un322 Fault code history 3 0~0xFFFF - 0xE322
Un323 Fault code history 4 0~0xFFFF - 0xE323
Un324 Fault code history 5 0~O0xFFFF - 0xE324
Un325 Fault code history 6 0~O0xFFFF - 0xE325
Un326 Fault code history 7 0~O0xFFFF - 0xE326
Un327 Fault code history 8 0~O0xFFFF - 0xE327
Un328 Fault code history 9 0~O0xFFFF - 0xE328
Un329 Fault code history 10 0~0xFFFF - 0xE329
Un330 Fault time history 1 0~O0xFFFFFFFF 100ms 0xE330
Un331 Fault time history 2 0~OxFFFFFFFF 100ms 0xE331
Un332 Fault time history 3 0~O0xFFFFFFFF 100ms 0xE332
Un333 Fault time history 4 0~O0xFFFFFFFF 100ms 0xE333
Un334 Fault time history 5 0~OxFFFFFFFF 100ms 0xE334
Un335 Fault time history 6 0~O0xFFFFFFFF 100ms 0xE335
Un336 Fault time history 7 0~O0xFFFFFFFF 100ms 0xE336
Un337 Fault time history 8 0~0xFFFFFFFF 100ms 0xE337
Un338 Fault time history 9 0~O0xFFFFFFFF 100ms 0xE338
Un339 Fault time history 10 0~O0xFFFFFFFF 100ms 0xE339
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12 Fault Code and Countermeasures

12.1 Fault Code

Fault .
s Fault type Solutions
1. Enter the parameters again after initializing parameter settings.
Abnormal 2. Write the power level of the driver to 0 first, and then write the correct power
Er.020 | parameterand level. Note: Remember to perform the current detection correction, analog input
check correction and bus voltage correction after writing the power level.
3. servo driver failure, replace the servo drive.
Parameter 1. Perform a soft reset. If the fault is still reported, write the driver's power level
: . to 0 and then write the correct power level. Note: Remember to perform the
formatting exception X X ! . '
Er.021 (inconsistent current detection correction, analog input correction and bus voltage correction
version number) after writing the power level.
2. servo driver failure and replace the servo drive.
1. Perform a soft reset. If the fault is still reported, write the driver's power level
to 0 and then write the correct power level. Note: Remember to perform the
Abnormal system . : . ’ .
Er.022 current detection correction, analog input correction and bus voltage correction
and check "
after writing the power level.
2. servo driver failure and replace the servo drive.
Abnormal detection ) . .
Er.030 in main circuit 1. Servo driver fails, replace the servo driver.
1. Check whether the changed parameters are out of range.
b I 2. Check if the setting of electronic gear ratio is within the setting range
normal ) . .
Er.040 parameter setting (electronic gear ratio: 0.001 .1 6777216/1000). .
3. Check whether the servo drive and servo motor capacity match.
4.1/0 terminal definition repeat.
A.bf“?”“a' frequency According to the number of encoder bits, the number of encoder frequency
Er.041 | division pulse S ; . o
) division pulses is set to an appropriate value, see the specification.
output setting
Er.042 Azg%:zg ] 1. Make the setting value of electronic gear ratio within the setting range.
r. paramete 2. make the program JOG settings related to logic.
combination
Abnormal setting of
Er.044 loop parameters 1. Set the half closed loop / full closed loop parameters correctly.
Er.050 Unmatched drive 1. check if the driver power and motor power are correct.
’ and motor capacity 2. replace the drive or motor so that it is within a reasonable range.
Alarm caused by .
Er.051 | product technical 1. Connect the fqnctlon mlodulles can not be supported by the product, please
; select the matching combination.
support failure
Abnormal distance
setting
Er.080 | corresponding to 1. Correctly set the distance corresponding to the unit pulse of the encoder.
unit pulse of
encoder
Abnormal resolution
Er.08A | setting of position 1. Set the resolution of position sensor correctly.
sensor
Er.0BO Invalid servo ON Re-power on or perform a soft reset.

command alarm
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Er.100

Over-current fault

1. Check whether the motor phase sequence is wrong.

2. Check whether the motor is damaged and use a multimeter to measure
whether U/V/W is short together.

3. Check the motor encoder angle is correct.

4. Monitor the UV phase current sampling AD value in the disabled state
through a virtual oscilloscope to determine whether it is a driver hardware
current sampling fault. Normally, it is near zero.

Er.300

Braking resistor
failure

1. Correctly wire the external regenerative resistor.
2. After troubleshooting the wiring, it may be a servo drive problem, replace the
servo drive.

Er.320

Regeneration
overload

1. Check whether the bus voltage of the driver is within a reasonable range
when it is not enabled. If the bus voltage is detected incorrectly, there is a
possibility of accidental braking or accidental protection.

2. Confirm the brake resistor wiring is correct; see the instructions for details.

3. According to the load situation, consider the current choice of braking resistor
is appropriate; see the braking resistor selection rules for details.

4. If the wiring is correct, and the braking resistor is selected properly, and the
operation still reports regenerative overload, you can monitor whether there is a
small drop when the bus voltage reaches the braking point during operation by
the host computer or the keyboard. If the bus voltage reaches the braking point
and it still rises smoothly, it can be judged that the brake pipe is damaged.

5. If the fault is reported in the last operation, run after waiting for a while after
powering on.

Er.330

Main circuit power
wiring error

1. Connect the main circuit power cord correctly.

Er.400

Over-voltage

1. When the power supply voltage is not enabled, measure the power supply
voltage at the same time monitor whether the bus voltage (Un140) is 1.414
times of the input power voltage (AC RMS). If the deviation is large, it can be
determined as bus voltage detection hardware failure.

2. Measure the power supply voltage. If the power supply voltage is adjustable,
adjust the power supply voltage within the product specification range. If it is not
adjustable and the power supply voltage is in an unstable state, you may
consider installing a voltage regulator.

3.Consider the operating conditions and load, determine the brake resistor
selection is reasonable (whether the resistance is too large), if the overvoltage
caused by frequent acceleration and deceleration, you may consider replacing
the brake resistor.

4. there may be brake pipe damage, check the brake pipe.

5. Make sure to guarantee that the motor is running at a tolerable moment of
inertia ratio and mass ratio.

6. servo drive failure, replace the servo drive.

Er.410

Under-voltage

1. check whether the power input terminal line is connected.

2. When the power supply voltage is not enabled, measure the power supply
voltage at the same time monitor whether the bus voltage (Un140) is 1.414
times of the input power voltage (AC RMS). If the deviation is large, it can be
determined as bus voltage detection hardware failure.

3. Measure the power supply voltage. If the power supply voltage is adjustable,
adjust the power supply voltage within the product specification range.

4. Measure the power supply voltage. If the power supply voltage is in an
unstable state, you may consider installing a voltage regulator.

5. if the power capacity is adjustable, you can advise customers to increase in
power capacity.

Er.42A

Motor over
temperature

1. Reduce motor load.
2. Strengthen motor heat dissipation.
3. Check the motor over temperature signal circuit.
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Er.510

Over-speed

1. Check whether there is any problem with the motor wiring and whether the
UVW three-phase connection is reversed.

2. Confirm that the encoder connection is abnormal.

3. Check if the maximum speed setting in the motor parameters is correct.

4. Check whether the input command exceeds the over-speed value.

5. Reduce the servo gain or set a certain smoothing time.

Er.511

Divided pulse
output speed

1. Reduce the number of divided output pulses per revolution (Pn070).
2. If the working conditions are allowed, you may reduce the motor speed.

Er.520

Vibration alarm

1. If the working conditions are allowed, you may reduce the motor speed or
reduce the speed loop gain.

2. correctly set the rotary inertia ratio.

3. properly set the vibration detection value (Pn187) and vibration detection
sensitivity (Pn186).

Er.550

Abnormal maximum
speed setting

Er.710

Overload
(instantaneous
maximum load)

1. Check if the motor is stalled during operation.

2. Check whether there is any problem with the motor wiring (phase sequence,
connection) and encoder wiring.

3. consider the operating conditions and load and determine if the driver or
motor selection is reasonable.

4. Observe whether there is large vibration in the running process of the motor.
If there is a large noise, adjust the gain parameter to eliminate noise or jitter. At
the same time, you can use the virtual oscilloscope to monitor whether the
motor output torque is abnormal or not.

Er.720

Overload
(continuous
maximum load)

1. Check whether there is any problem in the motor wiring (phase sequence
and connection) and encoder wiring.

2. consider the operating conditions and load and determine the driver or motor
selection is reasonable.

3. Observe whether the motor has large jitter during operation. If there is a huge
noise, adjust the gain parameter to eliminate noise or jitter. Also, use a virtual
oscilloscope to monitor whether the motor output torque is abnormal.

Er.730

DB overload 1

1. The load is too heavy when the machine stops that cause the overload of DB
resistor and you could try to reduce the operating speed or reduce the load.

2. check whether the motor is driven by external force.

3. according to customer needs, re-evaluate whether it needs to pass the DB
mode requirements during the shutdown, if you do not need, you can choose
other ways to stop.

4. If the fault is reported in the last operation, run after waiting for a while after
powering on.

Er.731

DB overload 2

1. Reduce the command speed of servo motor.
2. Reduce the moment of inertia ratio.
3. Servo driver problem, replace servo.

Er.740

Inrush current
limiting resistance
fault

1. The servo driver is faulty. Replace the servo driver.

Er.7A0

Heat sink over-heat

1. Check whether the air duct is blocked and the fan is damaged with a fan
drive.

2. Check the installation conditions of the driver, whether the heat dissipation
condition is good or not and increase the heat dissipation condition of the driver
as much as possible.

3. Check the drive load conditions, if the load is too heavy, you can suggest that
customers replace a high-power segment of the drive.

4. If possible, reduce the driver carrier frequency.
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Abnormal

1. Improve the installation condition of servo driver and reduce the ambient
temperature.

Er.7AA | temperature of 2. Reconfirm the load conditions and operation conditions.
control board j . .
3. Servo driver failure, replace the servo driver.
Er.7AB The fan inside the 1. Is there any foreign matter blocking the fan.
r drive does not turn 2. Servo driver failure, replace servo driver.
Er.810 Abnormal encoder 1. Check the multi-turn encoder battery power condition.
r backup 2. Perform multi-turn encoder clear operation.
Battery under- .
Er.830 voltage Replace multi-turn encoder battery.
Encoder data is .
Er.840 abnormal Encoder data is abnormal.
Encoder
Er.850 overspeed Encoder overspeed.
Er.860 E}rﬁoggture 1. Reduce the motor load rate.
: is high 2. Strengthen the heat dissipation effect of the motor.
Er.900 CANopen node 1. Check if the slave is offline.
' protection failure 2. Check whether the node protection time setting is correct.
CANopen heartbeat 1. Check if the host is offline.
Er.901 detect?on timeout 2. Check whether the heartbeat detection time matches the host heartbeat
production time.
Hardware over- Unplug the power cable and turn on the servo unit again. If an alarm still occurs,
Er.BF4 current the servo unit may be malfunctioning, and then you could replace the
servopack. If not, confirm whether it is power line or motor failure.
1. Check if the motor wiring is normal.
2. Check if the motor and encoder are normal.
Er.C10 | Outof conirol alarm 3. Re-connect the servo drive power, if an alarm still occurs, it may be a servo
drive failure.
Encoder 1. Use multimeter to test every signal line of the encoder line and see if signal
Er.C90 | communication lines break.
failure: line-broken 2. Check the encoder line model and confirm the model is correct.
Abnormal encoder 3. Check the length of the encoder line and the encoder line can not be too
ot long.
communication
Er.C91 position data 4. It may be caused by interference, try to ground the driver or wire the encoder
acceleration around the magnetic ring.
5. check the motor group parameters and confirm the motor is correct.
Abnormal encoder 6. If you already exclude various reasons and the servo driver may malfunction,
Er.CAO parameters then you could consider replacing the servo unit.
1. Set the appropriate position deviation excessive alarm value.
2. Check whether the encoder cable and motor cable are connected properly.
You can use the hand to rotate the motor and monitor whether the Un003 (rotor
relative Z pulse position) varies between 0 and 16777216 (24-bit encoder).
. " 3. Calculate the pulse frequency input and acceleration planning and check if
Excessive position . . N
Er.DOO o the electronic gear ratio setting is reasonable.
deviation . .
4. Determine whether the relevant parameters are reasonable. For example:
you could check the torque limit, speed limit, inertia ratio, position gain, speed
gain is too small or the position filter is too large, etc.
5. Calculate if the motor selection is too small or the acceleration and
deceleration are too slow that cause huge position deviation.
Excessive position
Er.DO1 | deviation during Set correct value of Pn267 (overrunning position deviation when servo is ON).

servo ON
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Excessive position
deviation alarm . o -
Set correct Maximum position deviation threshold (Pn264) or set correct speed
Er.DO2 gaqsed .by speed limit value (Pn270) during servo ON.
limit during servo
ON
. . 1. Confirm the rotation direction of the motor and the installation direction of the
Excessive deviation external encoder
Er.D10 :Z)Ztéveigigé n;tor and 2. Check the mechanical installation.
P 3. Set the parameter Pn250 to the correct value.
12.2 Warning Code
Warning .
code Type Solutions
1. Correctly set relevant parameters such as gear ratio, gain, position filtering,
AL90 ) B torque limit, etc.
(') (E:S;?E\rl\ewz(r)r?ilggn 2. confirm the encoder line motor wiring is correct.
3. If you already exclude various reasons, the servo driver may malfunction and
you could consider replacing the servo unit.
AL.90 Excessive position
) deviation warning Set correct excessive position deviation value during servo ON.
1 during servo ON
AL.91 Overload warming 1. Check if there is any problem of the motor wiring and encoder wiring.
0 2. Incorrect motor or driver selection.
AL.91 Vibration warning 1. Reduce the motor speed or reduce the speed loop gain.
1 2. Set the moment of inertia ratio correctly.
1. Set the power supply voltage within the specification range.
AL.92 | Regeneration : :
0 overload warning 2. Set resistance value and capacity correctly.
3. Replace the servo drive because of servo driver failure.
1. Reduce the servo motor command speed.
AL.92 | DB overload o
1 warning 2. Reduce the rotary inertia ratio.
3. Replace the servo drive because of servo driver failure.
AL.93 | Battery under-
0 voltage warning Replace the battery.
AL.94 Parameter change
) warning needed to Power down the drive before restart it.
1 re-power off
AL.97 | Under-voltage 1. Adjust the AC/DC power supply voltage to the product specifications.
1 warning 2. increase the power capacity.
AL9A 1. Connect the overtravel signal correctly.
0 Servo overtravel 2. Confirm the accuracy of the operating instructions of the host computer
device.

248 SD780 Series Servo Technical Manual




13 Communication

13 Communication

13.1 Communication introduction

Servo driver can support RS485, CANopen bus type, EtherCAT bus type, MECHATROLINK-II bus
type. Here we mainly introduce the related content of general model RS485 communication. Other
communication needs to refer to the special communication manual. 485 communications can
realize the following functions.

a) Read and write servo driver function code related parameters

)
b) Monitor the working status of the servo drive
c) Constitute a multi-axis control system

)

d) Operate the servo assist function
13.2 RS485 communication protocol description

Provide RS485 communication interface, the wiring is detailed in CNG, and the master-slave
communication is carried out by the international standard Modbus communication protocol. Users
can achieve centralized control through PC/PLC, control PC, etc. to suit specific application
requirements.

The Modbus serial communication protocol defines the frame content and usage format for
asynchronous transmission in serial communication. These include: host polling and broadcast
frame, slave response frame format; host organization frame content includes: slave address (or
broadcast address), execution commands, data and error check. The response of the slave is also
the same structure, including: action confirmation, return data and error check. If the slave
encounters an error while receiving a frame, or fails to complete the action requested by the host, it
will organize a fault frame as a response to the host.

The communication protocol is an asynchronous serial master-slave Modbus communication
protocol. Only one device (host) in the network can establish a protocol (called “query/command”).
Other devices (slave) can only respond to the host's “query/command” by providing data, or
according to the host's “query/command”. The host here refers to a personal computer (PC), an
industrial control device or a programmable logic controller (PLC), etc. The slave refers to a servo
drive or other control device having the same communication protocol. The host can communicate
with a slave separately and broadcast information to all slaves. For a host “query/command” that is
accessed separately, the slave must return a message (called a response). For the broadcast
message sent by the host, the slave does not need to feed back the response message to the
host.

13.3 Communication frame structure

Modbus only supports RTU transmission mode. The user can configure the serial communication
parameters (baud rate, check mode, etc.).
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Each 8Bit byte in the message frame contains two 4Bit hexadecimal characters.

Start bit Device address | command data CRC check Terminator

T1-T2-T3-T4 8Bit 8Bit N 8Bit 16Bit T1-T2-T3-T4

In this mode, the message transmission starts at least at a pause interval of 3.5 characters. During
transmission, the network device continuously detects the network bus, including the pause
interval. When the first field (address field) is received, the corresponding device decodes the next
transmitted character, and if there is a pause of at least 3.5 characters, it indicates the end of the
message.

In RTU mode, the entire message frame must be transmitted as a continuous stream. If there is a
pause time of more than 1.5 characters before the frame is completed, the receiving device will
refresh the incomplete message and assume that the next byte is the address of a new message.
area. Similarly, if a new message begins with the previous message in less than 3.5 character
times, the receiving device will consider it a continuation of the previous message. If the above two
situations occur during the transmission, the CRC check will inevitably generate an error message
and feed back to the sender device.

13.4 Command code and communication data description
In the communication command, the data address read and written is the hexadecimal number of
the parameter name, for example, the address of the inertia ratio Pn100 is 0x0100.

(1) Command code: 03H

Function: Read N words (Word can read up to 16 words in succession).

For example, if the servo drive with the slave address 01H reads the address €003 and reads two
consecutive words, the structure of the frame is described as follows:

Host command information:

START T1-T2-T3-T4 (3.5 bytes of transmission time )
ADDR 01H
CMD 03H
Read start address high e0H
Read start address low 03H
high number of data (in word) 00H
low number of data is (in word) 02H
CRC CHK low bit 03H
CRC CHK high bit CBH
END T1-T2-T3-T4 (3.5 bytes of transmission time )
The slave responds to the message:
START T1-T2-T3-T4 (3.5 bytes of transmission time )
ADDR 01H
CMD 03H
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Number of bytes 04H
The high content of the starting data address 3AH
03F 2H
Content status of the starting data address 03F 9AH
2H
The content of the second data address 03F
T 00H
3H is high
The lower content of the second data 05H
address 03F 3H
CRC CHK low bit 16H
CRC CHK high bit C7H
END T1-T2-T3-T4 (3.5 bytes of transmission time )

(2) Command code: 10H
Function: Write N words (Word), N = 2.

For example, write 100 to the 0100H address of the slave address 01H servo drive and 400 to the

0101H address of the slave address 01H servo drive.

The structure of the frame is described as follows:

Host command information:

START T1-T2-T3-T4 (3.5 bytes of transmission time )
ADDR 01H
CMD 10H
Write data address high 01H
Write data address low 00H
The number of data is high (in word) 00H
Number of data status (calculated in word) 02H
Number of bytes 04H
The first word high of the data content 00H
The first word of the data content is low 64H
The second word high of the data content 01H
The second word of the data content is low 90H
CRC CHK low bit BEH
CRC CHK high bit 1CH

END T1-T2-T3-T4 (3.5 bytes of transmission time )

The slave responds to the message:

START T1-T2-T3-T4 (3.5 bytes of transmission time )
ADDR 01H
CMD 10H
Write data start address high 01H
Write data start address low 00H
The number of data is high (in word) 00H
Number of data status (calculated in word) 02H
CRC CHK low bit 40H
CRC CHK high bit 34H
END T1-T2-T3-T4 (3.5 bytes of transmission time )
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13.5 Communication frame error check mode:

The error check mode of the frame mainly includes two parts of the check, that is, the bit check of
the byte (odd/even check) and the entire data check of the frame (CRC check or LRC check).

13.5.1 Byte Bit Check

Users can choose different bit verification methods as needed, or they can choose no parity, which
will affect the parity bit setting of each byte.

The meaning of even parity: an even parity bit is added before data transmission to indicate
whether the number of “1” in the transmitted data is odd or even. When it is even, the check
position is “0", otherwise it is set. It is “1” to keep the parity of the data unchanged.

The meaning of the odd check: an odd parity bit is added before the data transmission to indicate
whether the number of “1” in the transmitted data is odd or even. When it is odd, the check position
is “0”, otherwise it is set. It is “1” to keep the parity of the data unchanged.

For example, you need to transfer “11001110”, the data contains 5 “1”, if you use even parity, its
even parity bit is “1”, if you use odd parity, its odd parity bit is “0”, transmission In the case of data,
the parity bit is calculated at the position of the check bit of the frame, and the receiving device
also performs parity check. If the parity of the accepted data is found to be inconsistent with the
preset, it is considered that the communication has an error.

13.5.2 CRC check method --- CRC (Cyclical Redundancy Check)

Using the RTU frame format, the frame includes a frame error detection field calculated based on
the CRC method. The CRC field detects the contents of the entire frame. The CRC field is two
bytes and contains a 16-bit binary value. It is calculated by the transmission device and added to
the frame. The receiving device recalculates the CRC of the received frame and compares it with
the value in the received CRC field. If the two CRC values are not equal, the transmission has an
error.

The CRC is first stored in OxFFFF, and then a procedure is called to process the consecutive 6 or
more bytes in the frame with the values in the current register. Only the 8Bit data in each character
is valid for the CRC, and the start and stop bits as well as the parity bit are invalid.

During the CRC generation process, each 8-bit character is individually different from the register
contents (XOR), and the result moves to the least significant bit direction, and the most significant
bit is padded with 0. The LSB is extracted and detected. If the LSB is 1, the register is individually
or different from the preset value. If the LSB is 0, it is not performed. The entire process is
repeated 8 times. After the last bit (bit 8) is completed, the next octet is individually different from
the current value of the register. The value in the final register is the CRC value after all the bytes
in the frame have been executed.

This calculation method of CRC adopts the international standard CRC check rule. When editing
the CRC algorithm, the user can refer to the CRC algorithm of the relevant standard to write a
CRC calculation program that truly meets the requirements.

13.6 Error message response

When the slave responds, it uses the function code field and the fault address to indicate whether
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it is a normal response (no error) or an error (called an objection response). For a normal
response, the slave responds with the corresponding function code and data address or sub-
function code. In response to the objection, the device returns a code equivalent to the normal
code, but the first position is logic 1.

For example, if a message sent by a master device to a slave device requires reading a set of
servo driver function code address data, the following function code will be generated:

00000011 (hex 03H)

For a normal response, the slave responds with the same function code. In response to the
objection, it returns:

10000011 (hexadecimal 83H)

In addition to the modification of the function code due to an objection error, the slave device will
respond with a one-byte exception code, which defines the cause of the exception.

After the master application responds with an objection, the typical process is to resend the
message or make a command change for the corresponding failure.

Modbus exception code

Code name Meaning

When the function code received from the host computer is an
operation that is not allowed, this may be because the function code

01H fIIIegIaI is only applicable to the new device and is not implemented in the
unction 7 . .
device; at the same time, the slave may also process the request in
an error state.
lleqal data For the servo drive, the request data address of the upper computer
02H ag dress is an unallowable address; in particular, the combination of the
register address and the transmitted byte number is invalid.
03H llegal data | The received data value exceeds the range of the address

value parameter, causing the parameter change to be invalid.

When the RTU format CRC check bit or the ASCII format LRC
check bit is different from the check calculation number of the lower
computer in the frame information sent by the host computer, the
check error information is reported.

11H Parity error
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14 Host Debugging Instruction

14.1 System Requirements

14.1.1 System Configuration

1. When the user uses the software for the first time, please confirm whether the NET3.5 and
NET4.0 frameworks are installed. This is a prerequisite; otherwise the software cannot be opened.
But for Win7 and above operating systems, there is no need to install NET 3.5 and NET 4.0
frameworks.

2. The host computer system currently supports USB communication debugging.
3. The system only supports servo SD780 series servo product debugging.

4. Verify that the “Use FIPS-compliant algorithms for encryption” option is set to disabled (Control
Panel - Administrative Tools - Local Security Policy - Security Options - Use FIPS-compliant
algorithms for encryption - disabled).

14.1.2 Connection Configuration

The servo driver is connected to the computer through the communication connector, and the
interface type is USB. Basic configuration:

1. Anti-jamming Android micro phone data cable.

I

USB cable

1. Connection between PC and SD780 servo drive via Android micro mobile phone data cable.

4|5 other devices

2. Click My Computer - Manage - Device Manager and find i VEicH1 so700 seRies |
3. Right-click and select “Update Driver”, select “Browse calculations to find driver software”.

4. Manually select the upper machine installation package file for driver installation.
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4§ libusb-win32 devices

5. Then the device manager ' |# vecuisorooseries gppears, indicating that the installation has been
successful.

14.2 Main Interface

The main interface includes menu bar, toolbar, function display area, information bar, status bar
and other functions, as shown in the following figure;

File®) _Sefing _Tools _Advanced applications _ Window(W) _Help(H) ®
Oo00 @
(o]
Function cassfiaton | @), @ @ , B ®
) | Read " Wrte Export " Import Compare Difference
P Gal related Code  Parameter Hame Curent Value  Unit Range Defa...
Pn2 Postianal retted
pus Spued reoteg |* () PPO00 Contrl mode seisczon 0] Postion m... - 011 0
Prd Torque rebted 5 P02 Motor rotation drection selection [0%ant-cockwise - -1 0
::: ’Sﬁ::“':’m Pr003  Defauk monkoring parameters [ - T~ 0oFFF 0FFF
Pn? Extension rebted PRO04  Stop mathod salection whis servo OFF and 1... [0lstop the m.., — 02 0
Diferent pasamaters ) Pr0BS  Servo stop method sekection when the 2nd a... [0laro speed ... - 01 0
Common parameters ) P00 Selectian of over travel alarm detection [0)over travel ... - 01 0 @
) Pn007  Stop method selection whik servo over travel  [0]the same ... = -2 0
5 Pn0me  Servo lockng tme after elsctiomagnetic brak... 0 0ms 0~s0 0
T Pr0te  Electromagnatic brake acton delsy o loms  10~100 s
C) Pn010  Motor speed setting when electromagnetc b... 0 gmn 0~10000 100
Pn012  Extemal brakng resistor powe o 10w 165535 0
Pn013  Extemal brakng resstor valve o m 1000~65535 0
Pr0LS  Overoad wamng vakia o % 1100 20
5 Pr016  Base cument deratng setting at motor ovedo... 0 % 10~100 100
Pn030  Reserved o) T 00
Vork Tomedistely | [Fark after veser
‘ @)
(1). Menu bar

The menu bar includes functions such as files, settings, tools, advanced applications, windows,
and help.

[File]: Open and exit the system.
[Settings]: user rights, service personnel rights, developer rights.

[Tools]: parameter settings, real-time monitoring, digital oscilloscope, fault information, screenshots
and other functions.

[Advanced applications]: inertia identification, JOG, program JOG, homing, mechanical
characteristics, FFT analysis, single parameter adjustment, intelligent adjustment, offset
adjustment.

[Window]: Cascading display, horizontal display, vertical display, all off.
[Help]: about;
(2). [Toolbar]

The toolbar includes communication disconnection, communication connection, JOG, program
JOG, soft reset, factory reset, parameter setting, monitoring parameters, digital oscilloscope, fault
maintenance, screenshot, mechanical characteristics, FFT analysis, intelligent adjustment, offset
adjustment, single parameter adjustment, exit and other functions.
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(3). Function display area

The function display area is used as a form container to provide sub-window display of reading and
writing parameters, monitoring parameters, digital oscilloscope, fault maintenance, and function
debugging.

(4). Information columns
[Some parameters] show supplementary explanation.
(5). Status bar

The status bar includes the current communication status and servo work status.
14.3 Features

(1) File

Documents include open, exit, etc.
(2) Turnon

Open function: open the existing file.
Step:

Click the menu bar [File] -> [Open] -> [Select the current system directory folder Test32] -> [Select
VCDGSmsyc.vcb file].

(3) Exit
Exit function: Close the current system.
Step:

Click [Exit] in the file column, exit the system, or click [Exit System] on the motor toolbar to exit the
system.

(4) Read and write parameters

Read and write parameters include functions such as reading and writing of function codes, import,
and export.

Step:
a). Start reading and writing parameters interface:
Click on the menu bar “Tools” -> “Parameter Settings”.

b). The pop-up read/write parameters (parameter setting) interface is displayed in the display area,
as shown in the following figure:
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Functon cassfcation R R
[ns Read ~ Write Export  Import Compare Difference @
PrL Gy iiaced Code  Parameter Hame Current Value  Unit Range Defa...
P2 Poskional rebted ot ot i o .
ora speed restad . J|» (5 Pn000  control moge selecton [0] Paskon m. - -
Pné Torque relited ) Pn02  Motor rotatin drection selection [0anti-clockwise - (=1 (]
DR P03 Defaut monkoring parameters o0 - OxtOxFFF s
P Swich related -
Pn7 Extenson rebted - P04 Stop method selection while servo OFF and 1... [0)stop the m... - 0~2 o
Diferent parameters Pnl0S  Servo stop method selecton when the 2nd a... [0lraro speed ... - = (]
R PnO0S  Selaction of over travel alarm detaction [0Jover travel .. - 01 (]
PR007  Stop method selection whis s over travel  [01the sme a... — 02 (]
PR00B  Sarvo bcking tima after slectromaanetic brak... 0 10ms 0-50 ]
@ 5 P09 Electromagnatic brake action deby 0 t0ms 10100 50 @
L) Pr010  Motor speed satting when slectromagnetic .. 0 me 0~10000 100
o) P12 External braking ressstor powe 0 1w 0~65535 a
D Pa13  Extemal brakng resitor value 0 ma 1000~65535 0
D) po015  Overoad vaming vakie 0 % 1-100 0
) Pr01G  ase cument derating settng at motor overl.. 0 % 10-100 100
D) pro3o  Reserved o 0N~ 00
[Verk inmediately | [fark sfter reset (4

i-Toolbar

The toolbar includes reading the current page function code, reading all page function codes,
writing function codes to EERPOM, exporting the current page function code, exporting all function
codes, importing function codes in batches, comparing the differences of two file parameters and
finding out modified parameters, as shown below:

n. .0 6. 6868 & O]

Read Write Export Import Compare Difference
ii-Multi page

Each page is displayed in different functional groups. At the same time, common parameters and
different parameter pages are added to facilitate viewing of function codes.

jii-function code

The function code is a specific function and provides relevant information such as the current state,
name, current value, unit, default value, minimum value, maximum value, and attribute, etc. When
a row is clicked, the corresponding function code comment is provided as below:

“: Waiting ' communication is normal
iv-Information column

Display parameter modification after the effective mode and function code supplementary
explanation:

(5) Function code reading
Function code reading can be read individually or in batches.
Step:

a). Current group read: switch to a group of parameters, left-click on [read] -> select [current
group], read the current group parameters.

257 SD780 Series Servo Technical Manual



14 Host Debugging Instruction

b). Read all: Left-click on [Read] -> Select [All] to read all parameters and the pop-up dialog box
will display the progress of the read function code in the form of a progress bar; as shown in the
following figure:

Execution schedule

Cancel

(6) Function code write/import
Function code writing can be individually written.
Step:

a). write individually: select a function code, click on the column corresponding to the current value,
click twice in succession, it may enter the editing state, enter the value then click on Enter, the
system will automatically send a write command, or directly click [Write] on the toolbar after editing
to finish writing the parameters.

b). Steps to import in batches:

Click [Import] — [Select File] -> Click [Import], as shown in the following figure:

Select
File path E:\WORK FILES\Host computer softwares\en_04\ANOTHER.xls Open file
Code Parameter Name ' content Value Unit Range ~
=| Th5¢R: Pn0 Basic control
3 PNO00 Control mode selection [0] Position mode 0 - 0~11
Pn002 Motor rotation direction selection [0]anti-clockwise O - 0~1
PnO03 Default monitoring parameters 0x0 0 - 0~4095
PnO04 Stop method selection while serva OFF and... [0]stop the motor ... 0 - 0~2
PnO0S Servo stop method selection when the 2nd...  [0]zero speed stop 0 - Onel
PnO06 Selection of over travel alarm detection [0]over travel not ... O - O0~1
Pn007 Stop method selection while servo over travel [0]the same as the... 0 - 0n2
PRO08 Servo locking time after electromagnetic br... oo 10ms 0~50
Pn009 Electromagnetic brake action delay oo 10ms 10~100
Pn010 Motor speed setting when electromagnetic... oo r/min 0~10000
Pn012 External braking resistor powe oo 10w 0~65535
Pn013 External braking resistor value oo m 1000~65535
P15 Ovarnad warning walia 0o 9 1a100 b
Total(171)
Import
0%
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(7) Function code export

Function code export can export current and all function codes:

Step:

Click on the toolbar icon e to select the current group and complete the current group export; or
select all to complete the export of all function codes.

(8) Find different function codes

Finding different function codes can find out the modified parameters to facilitate user analysis.
Step:

Click on the toolbar icon = to find out the modified parameters. At the same time, the pop-up
dialog box will display the progress in the form of a progress bar as shown in the following figure.

(9) Function code comparison
Compare two sets of exported function codes.
Step:

Click on the toolbar icon‘m, the function code comparison file selection interface appears. Select
the source file and the target file respectively then click on [Compare], and the following interface
appears. Click on Save to save the two parameters of the two files.

E compare B s

Code  Parameter Name Value (Source)  Value (Target]  Unit Range

Total[170]--Difference(t]
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14.4 Real-Time Monitoring

Real-time monitoring provides real-time monitoring of monitoring parameters and I/O status, as

well as current fault information:

Step:

a). Start the real-time monitoring interface. As shown in the figure below, the monitoring
parameters are divided into three groups. The monitoring parameters can be added to the

common parameters.

I Real time monitoring =3 cn | =l <] ===
Export Export Export
Memitoring | Menitoring 2 Manitoring 3 Moni toring 1 Menitoring 2 Monitoring 3 Moni toring 1 Monitoring 2 Menitorin 3
Code  Parameter Name value  Umt Code Parameter Name value  Unit Code Parameter Name value  Unit
SR —— OENEISTTTTE | | - CI .
O unoo:  speed commend 0 fjmn UnLo1 IO port output signal montto... [ un301  Last alarm code
[ unoo2  Intemal torque command 0% D Uni02  T-REF monitoring 0% [0 un302  Timestamp whie alarm occurs. 0 100ms
] Un003  Rotor puka poskion rafatie t.. 0 puka [] uni03  V-REF monitoring 0 /min [ un303  Motor speed whie alarm oceurs 0 /min
] un0o4  Electncal angle 0 deg [ un104  Pulse command input freque... 0 Hz [0 un304 Speed command whie alarm ... 0 r/min
O] un00s  Speed of input pulse comT... 0 y/mn [ unios  External nput command puls... 0 com... [ un305  Internal torque command w... 0%
O] Un006  Counter of iput command p... 0 Com... [] UN10  Integrated monitoring of int...  0x0000 - [0 Un306  Input command pulse speed ... 0 /min
] un007  Counter of feedback puke 0 Com... [] uni20 Integrated monttoring of int...  0x0000 - [] Un307  Devation counters (position ... 0 pulse
] un008  Counter of feedback puka 1 0 Enco... [] Un130  Integrated monitoring of int... ~ 0x0000 - [ un308  DCbus voltage whie abm o... ov
O unoos 0 puke [ uni4o  Main crcut bus vokage ov [J un309  Effective current feedback 0%
0 unooa d rate 0% [J Uni41l Effective current feedback 0% [ Un30A  Cumulative load rate whie al... 0%
] Un008  Reganerstion load rate 0 [ Uni48  Command monitoring of D-ax... 0% [] U308 Regenerative load rate whie ... 0%
] Un0OC  Electncty ConsumpEkn of DB... 0% [ Un30C  Electricity consumption of DB.. 0%
] un0oD  Effectve gain monforing 0- O un30D  Maximum cumuiative load rat... 0%
] Un0OE  Total running time 0 100ms v [] UN30E  Rotation inertia ratio whik al... 0% v
Un089:Heat sink temperature Unl00:I0 port input signal monitoring Un200:Current alarm code

b). Check the monitored parameters and monitor the servo. During the monitoring process, you
can also export and save the monitoring content.

Monitoring parameter export

The export of monitoring parameters is a way to output and save the monitoring parameters, which
can facilitate the customer to save the monitored parameters.

Step:

a). Check the monitored parameters. If you want to export all parameters in the current group,
right-click in the monitored parameters area, select All group, and then click Export. Select the
save path and save the monitoring data in the EXCEL file format.

14.5 Auxiliary Functions

14.5.1 JOG

The JOG operation is a function to confirm the operation of the servo motor by driving the servo
motor at the previously set JOG speed (rotation speed) without connecting the host device. By
performing this operation confirmation, it is possible to confirm whether or not the connection to the
wire is improper and whether the servo motor has failed.
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Step:

a). Click the icon @ on the main interface of the host computer to enter the jog operation
interface. As shown in the left figure below, click Start, and then click forward rotation. The servo
will execute forward rotation, click Reverse, and the motor will perform reverse rotation.

06

Setting

JOz Speed{rpm} a0 I:Flsmge: a”1000)

-

Servo enabled

Servo ON

06
& 2\
Moni tor
Motor Rotation Speedir/min) Speed Command(r/min)

Back

14.5.2 Inertia Identification

The inertia Identification function allows the servo unit to perform automatic operation (forward and
reverse reciprocating motions), and estimates the moment of inertia of the load during operation.

Step:

a). Click [Inertia Identification] —[Next] on the host interface to enter the following interface in the
inertia identification operation process, as shown in the following figure.
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nertia identification

Step 1 -> Parameter adjustment

Comnend selection |Maximum 2.5 circle(+1000[n

heoelerated speed(rpn/s)

Srecdlon

Maximum movement distance

Speed gain{fz) 40.0 B

Speed loop integral time constant(ms) 20.00 B
Estimated starting waluaik) 300 El

A Note

Aviva maim

(Range:
(Range:
(Range:
(Range:
(Range:
(Range:

The rotation inertis ratie cannot be caleulated normally when there is a
torque limit. When the execution is completed, reset or electrify the

5000. 00 - 20332, 23)

1,18 -1100.00}

0.01 -2.50)

1.0 - 2000.0)

0.15 - 512}

0 - Z0000)

| < Back || Next > H Cancel ‘

b). As shown in the above figure, set the corresponding parameters according to the actual
situation (usually keep the default), and click [Next] — [Write] — [Next] — [Enable] — [Forward]
— [Reverse] After the forward rotation is repeated three times, the final inertia identification result

is displayed, as shown in the following figure.

nertia identification

Step 3 -> Running Measurement

step 1: Servo ensbled

‘ Servo ON

step 2: Operation

E Forward

Inertia identification Result

Current valne

Q Reverse

Trite

Inertia ratie

Cancel

c). Click [Write]—[Next]—[Complete] to finish the inertia recognition process.
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14.5.3 Program JOG

The JOG operation of the program refers to the function of executing the continuous operation in
the previously set operation mode (moving distance, moving speed, acceleration/deceleration time,
waiting time, number of movements). This function is the same as the JOG operation, and the
upper apparatus is not connected during the setting. The servo motor operation can be confirmed
and a simple positioning operation can be performed.

Step:

a). Click on & of the main interface of the host computer to enter the program jog operation
process, and then click on [Next] to enter the parameter adjustment interface and set related
parameters as required. The detailed interface is as shown in the figure below.

@ Program JOG 4
Step 1 -> Parameters Adjustment |§'
om
L

Mode selection
[[0)tvaiting tina—dEorward movanent)¥Cyeles -
Speed setting
Movement setting(pulse) 32768 5 (Range:1-1073741524)
Speed settinglr/min) 500 | (Renge:1-10000)
Time and times
Aoceleration/Deceleration time(ns) 100 3| (Range:z-10000)
Waiting time when stop(ms) 100 | (Range :0-10000)
Funning times setting (Times) |1 5 (Range :0-1000]
< Back Next = Cancel

b). After setting the corresponding parameters, click on [Next] — [Write] — [Next] — [Enable] —
[Execution] — [Next] — [Complete]. The program JOG operation process ends.

14.5.4 Mechanical Characteristics

Mechanical analysis characteristics mean that the servo unit performs automatic operation
(positive and negative reciprocating motion) without issuing an instruction from the host computer,
and the function of estimating the common vibration frequency of the mechanical system during
operation is performed.

Step:

a). Clickon & of the main interface of the upper computer to enter the mechanical
characteristics analysis operation process, click on [Next] — [Next] to enter the parameter
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adjustment interface, and adjust the corresponding parameters according to the actual situation, as
shown in the following figure.

2 Mechanical characteristics -

Step 1 -> Parameter adjustment

Operation mode selection

@® Horizontal mode O Vertical node
Sampling time [125 ~ ¥ibration width(%) = 50 >
Measurement frequency(Hz) (3200 Funning rotation value |1 o

Vibratien time(ns)
. . . 1 A The maxinum allowable rotation
Vibration Signal A Note of each vibration of the motor

must be sat after ensuring the
mechanical allowable action

ransa

Cancel

b). Click [Next] — [Write] — [Next] — [Enable] — [Forward] — [Enable] — [Reverse] — [Nex{]
— [Complete] to enter the mechanical properties FFT analysis interface, as shown in the figure
below:

Mechanical characteristics [E=R{EER==]
20
10
S Measurement
o0
g
&
E -10 Measurement Result
Hetch filtering frequency
-z0
992. 1875 Kz
=30 T T
T 10 100 1ooo 32613
Frequency Oz} ing
200
150 The lst notch filtering
frequency
100 4 992 tz
50
H
" o4 Interface operation
3
=50 4
Open Save
-100
~150 4 Cursor Screenshot
-200 + T T 1
T 10 100 1000 3261.3
Freuency ()
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c). From the above figure, you can analyze the frequency, amplitude, and phase of the resonance
frequency. Click on [Settings] to set the frequency of the first notch filter. After the setting is
completed, the screen is closed. Mechanical properties are completed.

14.5.5 FFT Analysis

EasyFFT transfers the periodic waveform commands from the servo unit to the servo motor and
rotates the servo motor slightly for a certain time to cause the vibration of the machine. The servo
unit detects the resonance frequency based on the vibration generated by the machine, and then
sets the corresponding notch filter according to the resonance frequency. The notch filter
effectively removes high-frequency vibrations and noise.

Step:

a). Clickon @ to enter the FFT measurement interface. Set the command amplitude and rotation
direction in the measurement conditions. Click to start measurement and you can measure the
frequency of the first notch filter, as shown in the figure below:

FFT measurement |:
G E

Test conditions

Command ampli fude (%) (15 2 thange: 1-aon)

Rotation direstion

Start

Test result

Eesonance frequency(Hz] :| -
The 1st notch Filter frequency(Hz)
Wotch filter freguency(z)[ | ¥rite
Hotoh Eilter selection| | The #nd noteh Filter frequency(Hz)
< Back Cancel

b). Click on [Start] to measure the first notch, and then click on [Write] to write the frequency of the
first notch filter.

c). Click on [Start] to measure the second notch, and then click on [Write] to write the second notch
filter frequency.

d). Click on [Next] — [Done] to close the operation interface and the FFT analysis is completed.

14.5.6 Bandwidth setting

Bandwidth setting is the method of inputting a speed command or position command from the host
device and manually adjusting it while it is running. By adjusting one or two values via bandwidth
setting, the relevant servo gain settings can be automatically adjusted.
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Bandwidth setting adjusts the following items.
+ Gain adjustment (speed loop gain, position loop gain, efc.).
+ Filter adjustment (torque command filter, notch filter).
* IF suppression control.

Step:

a). Click® of the main interface of the upper computer to enter the single parameter adjustment
prompt interface, click on [Next] to enter the parameter adjustment interface, select the
organization selection according to the actual situation, and select the desired mode, as shown in
the following figure.

[Q Banduwidth Setiing %

Step 1 -> Mode selection |i
el

Tuning mede

Sat the servo gain for positioning | Optimize when pesitioning In addition to gain adjustment, the notch A
filter, intermediate frequency swppression. vibration suppressien ta
adjust v

Mechanizm selection

Bell serer mechanizn or linear moter | Suitsble for high rigid nechanizn or linear moter adjustment, such az A
ball sorew machine and so an. Flease selest this type if nothing
suitable

Frictisn compensation

Enable Disable

‘ < Back Hext > Cancel

b). Click on [Next] to enter the setting interface of inertia moment ratio and set the inertia ratio
(inertia ratio can be obtained through inertia identification function).

c). Click on [Next] to enter the single parameter tuning interface as shown in the following figure.

B Bandwidth Setting x

Step 3-> Perform adjustment [
op
W

Current state

Mechanisn selection [Ball sorew meohanisn or linear notor | Tuning mode [Set the servo gain for positioning |
Fristion conpensation Ensble | Gain status[l gain |
Sst the tuning value huto setting

=)

first step
(72000 (o[ l:l\ “ [ )
IF supmsmn cel
40| i sty | Do) (0 :
(172000) =
EL) = o0 £2 v.b SupPrEssxvn l:l e T
< Back Next > Cancel
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d). Click on [Adjust Start] to tune the tuning value (generally increase). During the process of
increasing the tuning value, the servo will vibrate. At this time, vibration detection will be performed
automatically. If not, operation can be performed manually, and the tuning value can be set in
combination with the figure captured by the digital oscilloscope, or 80% of the tuning value of the
motor can be selected as the tuning value. Specific or combined with the actual site requirements
for adjustment settings.

e). In the tuning process, when the servo motor is vibrating, it will detect the resonance frequency
and the intermediate frequency suppression frequency. After the tuning is completed, click on
[Next] to enter the auto tuning completion interface and click on [Finish] to complete the single
parameter adjustment operation.

14.5.7 Offset Adjustment

Offset adjustment is divided into two parts:

1: Speed/torque command offset (automatic/manual) adjustment.

2: Motor/current detection signal offset (automatic/manual) adjustment.
Step:

a). Click on the main interface of the host computer to enter the offset wizard interface. Click
on [Next] to enter the offset adjustment function selection interface, select the function you need to
adjust, and click on [Next] to enter the adjustment interface.

b). Set the adjustment method, click on [Next], click on [Finish], the offset adjustment screen
closes, and the adjustment process ends.

14.5.8 Back to Origin

The origin search is a function that determines the position of the origin pulse (Z phase) of the
incremental encoder and stops at this position.
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Step:
a). Click on the main interface of the host computer to enter the origin setting wizard interface.
Click [Next] to enter the execution instruction interface, as shown in the following figure.

_:"f_':f-'.:'f'..' —

Perform command ﬂ
Ml

step 1: Servo enabled
Servo ON

ztep 2: Home position search
AZ. Forward ﬁ Reverse

Status

The home position search iz ready

< Back Next = Cancel

b). Click [Enable] to enable the servo motor to enter the enable state, and then click [Forward Run]
or [Reverse Run] to perform the origin search. After the search is completed, click [Next] to enter
the back to origin setting interface and click [Completed] to return to origin operation.

14.5.9 Soft Reset (Same as Power on again)

The function could reset the servo unit from the inside by software. Used to re-power on or reset
the alarm after changing the parameter setting. It is also possible to validate the setting without
turning the power back on.

Step:
Click @ on the main interface of the host computer to perform a soft reset operation.
14.5.10 Restoring the Factory Value

The function is used to restore the parameter to the factory setting. Parameter initialization should
note the problems as bellow:

1. Initialization of the parameter setting value must be performed during the servo OFF and it
cannot be executed during the servo ON.

2. For the setting to take effect, the servo unit must be turned on again after the operation.
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Steps:

Click & on the main interface of the upper computer to restore the factory value. After the
operation is completed, power it on again.

14.5.11 Fault Information

The fault information can display current faults, historical faults, causes of faults, handling
measures, information related to faults, and clearing of fault information. Click 9w display the
following interface.

1] (e = [=]

Current Fault Historiesl Fault

Fanlt Code Fault Hame
Clearance
Fault Reasen Treatment
Relevant information while Fault
Marm time stamp l:l (100ms) Main circuit bus voltage I:l )
Moter Botation Spaed [ | Gpn) Current faedback sffective valus [ | ®)
Speed Command |:| {rpn} heoumilative load rate |:| )
Interndl torque command l:| ) Regenerative load rate : (%)
Input command pulse spee DB resistor consume power |:| (%)

Wazinn sccmmilstive losd wata [ | (@)

According to the above information, the servo fault is repaired.

14.6 Digital Oscilloscope

Digital oscilloscopes collect data at high speeds and display them graphically to analyze data.
Steps:
a). start the data oscilloscope interface (provide two ways):

Method 1: Click on the main menu of the host computer menu [Tools] -> [Oscilloscope], start the
oscilloscope;

Method 2: Click the icon on the main interface of the host computer to start the oscilloscope.

b). Display data oscilloscope interface, as shown below:
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B8O PEe0 © 008D 00 088 @)

8
0.1 0.2 0.3 0.4 0.5 0.6 o7 0.8 0.9
o X L
Channel Setting | Trigger Setting | Debug parameters hequisition
Data Channel I0 Channel
Color Offset Color Offset
CHl Feedbackspeed v [ ~ ci [/P-CON Manual P... ~ B - ® Real
o ‘Commond peed+| [E3 + @ o JCON Posker fr. - B - O
CH3 — 0.00 CH3 —_ 0.00 @
i - Toolbar

The toolbar includes open, save, full screen, style (switch to display background), settings,
screenshots, legend, timeline, back, forward, rewind, fast forward, zoom in, zoom out, adaptive,
zero position, dot/line , measurement and other functions.

ii - Curve display area
Different curves provide visual display and measurement results for display.
iii - channel setting and trigger setting

It provides channel-related parameter settings and trigger related parameter settings. Parameter
setting includes trigger condition settings and channel settings; data channel detailed functions are
as follows.
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Data channel /0 channel
» ~ /5-0M Servo enable
Feedback speed /P-CON Manual P-PI control
Torque command P-OT Positive position limit
Position command speed N-OT Megative position limit
Command speed before position I... JALM-RST Alarm clearance
Position command difference JTLE Torgue limit selection
Position feedback difference /SPD-D Internal speed command ...
Position error /SPD-A Alnternal speed command...
Speed feedforward /SPD-B Internal speed command s...
Torgue feedforward /C-SEL Control mode switch
Friction compensating torque JZCLAMP Zero speed clamping
Vibration deviation control speed JINHIBIT Pulse input inhibit
Position loop regulator deviation hd /G-SEL Gain switching hd
SEN
PULS
SIGN
Torgue command before disturba...  » CLR Pulse clearance
Active gain (Lo
Main circuit voltage i‘:ifrm output
Current detection value /COIN Position finished
Cumulative load rate JV-CMP Same speed
Regeneration load rate JTGON Rotational detection signal

/S-RDY Servo ready
JCLT Torgue limit
JVLT Speed limit

Motor position feedback difference
Full closed loop position feedback ...

Electric angle /BK Brake linkage
VREF JWARN Warning output

3 JMEAR Position approach signal
Mone JC-PHASE

W PAQ Frequency division output A
PBO Freguency division output B
PCO Freguency division output C
ACON

DEN

iv - Waveform display selection area.
It provides selection and display of desired waveforms.
v - Digital display of measured value.

It provides display of current value, effective value, average value, maximum value, minimum
value, peak value, etc.
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vi - Record button operation button.

It's used to start and stop recording.

vii - Collection method selection.

It's used to choose the mode of wave recording, real-time and triggered acquisition.
14.6.1 Real-Time Acquisition

Real-time acquisition is displayed in real time in the form of waveforms on the servo operating
conditions.

Steps:

a). Start: Select real-time acquisition mode, set the channel settings, as shown in the figure below,
then click the record button ® == start recording, and the status of the icon changes to /™=

Channel Setting | Trigger Setting | Debug parameters hequisition
Data Channel 10 Channel
Color  Difset Color  Difset
ot [Command speed | [ - o [fP-CON Manualp... ~| |HE - ® Real
oz Command speed  v| | v CHz |/COM Posiion fi.. ~ | ~ O Trigeer
CH3 (=] 0.00 [t [ 0.00

b). Stop: click on the record button ™ *™* to stop recording, and the status of the icon changes to
B stop

14.6.2 Trigger Acquisition

The trigger acquisition is based on the trigger condition and the acquisition cycle and makes the
servo operation status displayed in the form of a waveform.

Steps:

a). Select the trigger for the acquisition mode. After the data channel and trigger conditions are set,

as shown in the following figure, click the record button ™ ** | which triggers the start of recording.
Channel Setting | Trigger Setting | Debug parameters hequisition
Trigger condition
Trigger mode [Single € el
Trizzer Foint % O Trigger

Note: After setting the trigger condition parameters, the terminal receives the trigger condition and
will automatically judge according to the conditions.

b). After the waveform to be triggered is received, the waveform will remain in the last state; the
record button will change to ™ ** .

c). If you need to trigger again, you need to start recording again.
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14.6.3 Graphic Operations

Graphic operations include X/Y zoom, XY label value, Y axis curve point and point display/hide and
measurement, X axis curve point and point display/hide and measurement, curve zoom in/out,
curve shift, curve zero adjustment , curve adaptive adjustment, graphics attribute settings and
other functions.

X axis cursor

Steps:

a). Click on the toolbar icon ® , the graph will automatically display the two axes of the X-axis, and
the upper right corner will automatically display the two axis values corresponding to the X-axis
cursor, the difference between the data and real time as shown in the figure below:

Date: 2018—04-27 | iM:E:E+ MM W vais
Time: 15:12:13 | -

Y axis cursor
The Y-axis has two coordinate axes and functions are similar to the X-axis.

1. Click on the toolbar icon &to check the Y axis. The graph will automatically display the two
axes of the Y axis. The two axes of the X axis cursor are automatically displayed in the upper right
corner. The data difference between the two axes is shown in the figure below:
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B L

A
1 0 146
145

XY digital display

There are multiple axes on the Y axis, which can be selected according to the needs. Through the
measurement function, the mouse will display the XY value of the current point in digital form as
shown in the following figure.

2. 500ms

—393._ 970 —412_903 18933

-316. 223 =316,
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Y axis scale display/hide

The Y coordinate scale is displayed as a fixed value, and the Y axis scale display/hide can be
modified through the toolbar settings.

Steps:

a). Click the top right corner of the oscilloscope interface and and in the Y axis option, check the
label visibility and scale visibility.

Y-axis curve display/hide

The Y-axis has multiple curves, which can be selected according to the channel. The Y-axis curve
is displayed by default.
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Steps:

a). In the interface of digital oscilloscope, remove the unnecessary waveform options, and the
corresponding Y-axis curve will be automatically hidden in the graphics; for example, let the
position instruction speed waveform be hidden, remove the check signal in the corresponding
options as shown in the following figure.

Date: 20180427 IN-F Ef Bl B K ¥ axis
Time: 15:21:24 -

Curve zooms in/out
Steps:

a). Zoom in the area: Press the left mouse button and pull a zone from the upper left corner to the
lower right corner, this area can be enlarged.

b). Zoom out the area: Press the left mouse button and pull a zone from the lower right corner to
the upper left corner, this area can be reduced.

c). Zoom in curve X/Y: click on the button @
d). Zoom out curve X/Y: click on the button & .

e). Zoom in curve X: Click on the button 8- to decrease the time in the options.
). Zoom out curve X: Click on the button &- o increase the time in the options.

g). Zoom in curve Y: Click on the gain option of the corresponding curve to decrease the gain
value. As shown in the figure below, you can adjust the gain of six Y curves.

h). Zoom out curve Y: Click on the gain option of the corresponding curve to increase the gain
value. As shown below:
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Curve translation
Steps:

a). Horizontal panning of the curve: left-click on the toolbar@ B @ move left and right and
move right and left fast (Note: When you move to the right to the maximum scale point, it will no
longer move to the right).

b). A single curve vertical translation: left-click and hold the corresponding curve number and drag
it up and down to perform a vertical translation.

Graphic import/export:

According to the current graph, data and pictures can be exported at the same time. Only the bak
format export is supported. In addition, the exported data can be imported for viewing.

Steps:

a). Data import: Click the digital oscilloscope toolbar icon ®to pop up the open dialog box and find
the existing file.

b). Data export: Click the toolbar icon® to pop up the save dialog and save it to the specified
path.

Background:
Digital oscilloscope display area provides two backgrounds, black color and white color.
Steps:

a). Click the icon & onthe oscilloscope toolbar to display the prompt interface. As shown in the
figure below, click OK to switch the display interface.

Background Switch

o Are you sure to switch the current background style?

EM BN

14.7 Others

14.7.1 Window Display
The window display is divided into: cascade, horizontal, vertical display, all off;

1. Cascade: click on the main menu of the host computer window [window] -> [cascade display];
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2. level: click on the host computer interface menu bar [window] -> [horizontal display];

3. vertical: click on the main interface of the host computer menu window [window] -> [vertical
display];

4. Close: Click on the main window of the host computer menu bar [Window] -> [Close all].
14.7.2 Help

It provides servo debugging software version and other information.

Steps:

Click on the menu bar [help] -> [about], the software version information appears, as shown below:

L3 About =
VEICHI

SD780 servo debugging software

|
SD780 Servo drive manual SD780 Servo product catalog
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