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1 Abstract

1 Abstract

1.1Series Introduction

SD700 series servo drives are mainly used for the occasion of high speed, high frequer
and higlpositioning accuracy. The servo unit can maximize the performance of the machine i
shortest time, which can improve the production efficiency. SD700 servo drive not only supp:
PROFINET, EtherGMAICHATROLINMECHATROLIMKCANopeRS485 and ber field
bus in the market, but also has a full closed loop, electronic CAM, flying shear,
gantrysynchronization and othestanaaterd application functions, through USB can be
connected to the PC for debugging, convenient and fast.

1.2Name oEachPartof the ServoDrive

Top full-closed
loop port

Heat sink ——

,_Rotate the
keyboard cover

-—Digital display tube

Servor Operation
N { keyboard
Power Indicator [T orvmce "Qf[] Bls Host computer
.\ 7™ micro USB
H =
Main circuit ’7 Lo
power \ Communication
L3 RJ45
Control power ——{ |3 ::z
N
NN
Braking unit \\J a3 Multi-function
o I |~=——control
port
Motor power v
Main circuit power
protection cover :I:‘:gger
Safety line
grounding port
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1 Abstract

1.3Basiclnformation oServoDrive

1.3.1 InstallatioBimensions

w1 Mounting apertt

W D _Ca
VEIGHD 2 :jJ !
BBBES o
an
o 4
L1l

=
S

® =
(0]g q

[x

W2

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

(SD709 aperture
W H D W1l | W2 | HL| H2 | A B

Size

1R1A*
A | IR8A* 45 168 | 170 \ 20 | 160 | \ 75| 5 2-M4
3R3A™

S5R5A™*
TREA™
B 9R5A* 71 168 | 180 | 58 58 | 160 | \ 65| 5 M4
2R5B*
3R8B*

um_**
160A*
C | 6ROD*™ | 925| 188 | 182 | 825| 75 | 180 | \ 5 5 M4
8R4D*
110G+

170G
D | 240 120 | 260 | 210 | 100 | 84.5| 250 | 236 | \ \ 4-M5
300D

2 SD70@eries Servo Technical Manual



1 Abstract

oy i 5

w0

_
H
B g ®
" -y q °
(S e | —
Mounting apert
) Model Allover size(mm) Installation size(mm) Mounting
Size
(SD709 | w | H | D | W1 | W2 | H1 | H2 | @aperture
5005+ 434.
E 210 | 471 | 254 | 140 | 140 | 457 4-M6
600D+* 5
700+
800 240 | 558 | 310 | 176 | 176 | 544 | 520 4-M6
1215
F 171D** 270 | 638 | 350 | 195 | 195 | 615 | 580 4M10
21D5** 350 | 738 | 405 | 220 | 220 | 715 | 680 4M10
3216+ 360 | 940 | 495 | 200 | 200 | 911 | 880 4-M18
421D 370 | 1140| 565 | 200 | 200 | 1111| 1080 4M18
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1 Abstract

| | 5210 | 420 | 1250] 590 | 240 | 240 | 1213] 1180 4M20

1.3.2nstallation Way

[~=—30mr

150mm

Singqlseg al | ati ion

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

1.3.3 BecificationsandBectricParameters

WVIEICHI AC SERVO DRI

MODLE SD700-3R3A-PA [IP20
MAIN 1PH 200V-240V 50Hz/60Hz
INPUT 1PH:5.6A

CONT1PH 200V-240V 50Hz/60Hz
OUTPUT  3PH 0V-240V 0Hz-500Hz 3.3

serno  |[HHANNARAAMARAN
& : a 6 £

J Must readthe manualbeforeinstalling.

DANGER Y A

Mdtor overtemerature protection is not provided.

& 104 Yi N6CHARGEG®
‘ y

s T

Risk of electric shock. Don't touch power terminals
for 10 minutes after turning OFF or CHARGE
WARNIN @wicator is lit.

e r i .
‘@ Never fail to connect protective Earlh() terminal
: i Ny .
CAUTIOP\[-IO! surface-risk of burn. Don't touch heatsink.

J Scan to download the detailed ma
ﬂ

¢ +00-600-0303
'/ s
Suzhou Veichi Electric Co.,Ltd. MADE IN CHINA

Specification 1R1A | 1R8A | 3R3A | 5R5A | 7R6A | 9R5A | 2R5D | 3R8D

Size A B

Continuous outpy 4 18 | 33 55 76 | 95 | 25 | 38
current /Arms

Maximuroutput | 39 | g3 | 176 | 165 | 228 | 238 | 7.5 | 114
current /Arms

Secification 120A | 160A | 6ROD | 8R4D | 110D | 170D | 240D | 300D

Size C D
Continuous outpy 15, 5 | 954 | go 84 | 110 | 170 | 240 | 300
current /Arms
Maximum output - 56 5 | 400 | 180 | 252 | 275 | 425 | 60 | 700
current /Arms

Specification 500D | 600D | 700D 800D 121D | 171D | 221D | 321D

Size E F
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Continuous outpu

current /Arms 50 60 0

80 121 170 220 320

Maximum output

current /Arms 115 120 140

160 240 340 440 640

Specification 421 521

Size F
Continuousutput 420 500
current /Arms
Maximum output 840 1040

current /Arms

1.3.4 Basic specifications

Item

Specification

Drive method

IGBT PWM control sine wave current drive

Rotary servo motor

Serial encoder:-44if, 23t absolutencoder

Feedback -
Linear servo

Incrementéihear encodgrarallel signal

Ambient temperature

-5°C 55°C(55°C60° C,can be used after
lowering the rated value)

Storage temperature

-20°C 85°C

Ambient humidity

95% RH or less freezing, condensation)

Storage humidity

95% RH or less (no freezing, condensation)

Vibration resistance

4.9m/s?

Environmental ghock resistance 19.6m/s?
conditions -
Protection level Level IP20
Noncorrosive gas, flammablewstsr, oil, and
Cleanliness chemicalplashes. Environments with less dus
salt, and metal powder
Altitude 1000m or less (10008000m, it is necessary t
lower the rated value)
Gher Free of static electricity, strong electromagne
fields, magnetic fields or exposure to radioac]
Applicable standard IEC6180Q,3/5 IEC6100Q,3M4
Installation t Base mounting type | Standard
nstaflation type Rack mounting type | Need accessories
1:5000 (The lower limit of the speed control r
Speed control range must be lower than thepoimhizgh the rated
torque does not cause the servo motor to sto
. + 0.01% of rated speed (load fluctuation: 0%
Performance Load fluctuation

100%)

Speed volatilit \/5jtage fluctuatic

+ 0.01%f rated speed (voltage fluctuation: +

Temperature

+0.1% of rated speed (temperature fluctuatio
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fluctuation

t 25°C)

Torgue control accuracy
(reproducibility)

+ 1%

Soft start time setting

0s 30s (Can be set individually for accelerat|
and deceleration)

Item

Specification

Input and
output signal

Encodedivided pulse output

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

Fixed input

Operating voltage range: DC5 V + 5%
Input points: 1 point

Encodeabsolute value data requires input (SH
signal

Operating voltage range: DC24V + 20%
Input points: 9 points

Input method: common collector input, comm
emitter input

Sequence inp
signal

Assignable input]
signal

Ser v@\) ON (/S
P o s i tOT)ynegafive InNOT) ( P
Al ar m-RST)ear (/ ALM
Ma nPuCaritrol @2ON)
Torque | imit switec
Mot or rotation €D)r
gnal
I nternal setA/SPEB ed
Control BElde sel ec
Zer o(IZCLAMR)p i ng
Reference pul s
Gain sSEl)ecti on
Reference pul s
(/PSEL)
(Assignable signals and change positive/negg
logic More details refer to chapter 3.8)

e

Too oo Joo oo Joo T B, Joo Too Too Joo o T

i
!
|

>5Q>

e

Fixed output

Operating voltage range: DE5DC30V
Output points: 1 point
Output signal: servo alarm (ALM)

Operating voltage range: DE5DC30V
Output points: 3 points
(3 points, output mode: optocoupler output (ig

Sequential Assignable outpy
output signal | sjgnal

Positioning compl e
Speed consCMP)ent d
Rot ation detection
ServoeRDY)eady (/S
Torque | imit detec
Speed I imit detect
Brake (/ BK)
Warning (/ WARN)
Positioning near (
R e f pelse énput naultiplication switching
output (/PSELA)

(Assignable signals and change positive/negy

Too Joo Joo oo Joo Joo Too Joo o T

7
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| | logic More details refer to chapter 3.9)

Item Specification
RS485 Standard
CAN Optional
Bus c | MHI Optional
communicatio
Communicatio] (CN§ IMHII Optional
function PROFINET Optional
EtherCAT Optional
USB Connecting devi¢ PC, standard, miti8B(android USB)
communicatio icati
(CN7) g;engir;i]g;tli‘(:)inon Compliant with USB2.0 specification (12Mbp.
Display function CHARGE:8egment LED x 5 digits
Panel operator function Button switch x 4
Activated when a servo alarm or overtravelin
Dynamic brake (DB) or when the poveaipply for the main circuit or
servomotor is OFF
Regeneration treatment Function can beilt in / external

Dynamic brake stop, deceleration to a stop, g

Overtravel (OT) prevention run to a stop a7 oN-OT

Over current, over voltage, under voltage, ov:

Protective function - ) .
regenerative fault, encoder disconnection, et

Gain adjustment, alarm recording, JOG opers

Accessibility origin search, etc
Soft start time setting 0K 30s (acceleration and deceleration can b
separately)
Maximum input voltage: + 10V fonaimd
Command rotation when positive voltage command)
voltage A Rated speed at DC®6
Input Input gain setting can be varied
signal  [Minput
Control Speted| Impedance About 66kaq
contro Circuit Time 30¢s
Constant
D of Use/SPDD signal selection
Internal |_rotation
set Use SPIA/SPEB signal input (1st 3rd speed
speed | Speed selection)
control | selection Stop or change to other control modes when
sides are OFF
Item specification
Feedforward o - o
compensation 0% 100%
Positioningomplete | o - 1473741824 Command unit
width setting
Position| Input Reference | Reference Choose one of the following;
Control control | signal pulse pulse form Symbol + pulse sequence,
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CCW pulse sequence,-Two
phasepulse sequence with 9
phase differential

Input form Linear drive, open collector

A L i r(differenhtial inpat)
Symbol + pulse sequence,
CW+CCW pulse sequemzex
4Mpps

Twaephaseulse sequence wi
Maximum inpu| 90° phase differential: 1Mpp
frequency A Open collec
Symbol + pulsequence,
CW+CCW pulse sequence:
200kpps

Twephaseulse sequence wi
90° phase differential: 200k

Reference
Pulse Input
Multiplication
Switching

1ltimes® 100 times

Position error clear

Clear signal Support linear drive, open
collector
A Maximum input volt

Reference output during positive voltage reference)

voltage Rated torque at DC
Torque | Input Input gain setting can be varied
control | signal

g Input About 66kq

Impedance

CircuiTime

Constant 16¢es
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1.4System Diagram

Fan
X‘Q | Servo motor
L
u
L — 4
1 v i
Main | 2 L — 1
circuit ] | M
power W
T
l Over-temperature/ current 1 @T
| protection Dynamic. 1 '
o2 brake circuit '
|
! Ly |
| ‘Delay Drivﬂ Voltage Gate | ‘
| sampling sampling drive |
| |
| ——— ==
I J" av
ucFheosat Bus encoder
interf:
Qntroly o - Interface
power Oz |
? - JEbmmand pulse
— e e e o — - D ON1 input
| Encoder divider
| pulse output
H- B- B. H. B. Command
| voltage input
| @ @ @ @ Input and
Panel operator 1o Toutput signals
. S —
MicroUSB Dual RM5 businterface Full-closed loop and 2500 line interface
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1.5SystemConfiguratiorExamples

AC200/400V

Circuit break

Filter
SD700 Servo Drive Gratinguler
Contactor (i I e sar |
Gl N I
.ﬁlﬂl-".h’“
o) N
B
I Qé-’
Braling resistor J
Brake power B Battery unit (matche

with an absolute encodel

Y N = (=
— ‘{j ) ' VM7 series servo driy
bl
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1.6 Drive Name

D700- 3RBA- PA*
A B C D EFG
Flig|d Field Explanation

A SDServo product code

B 700Product series

Current class

1R11.1A 1R81.8A 3R3.3A 5R55.5A 7R67.6A 9RS.5A 120:12A 160:16A
Cc 2R52.5A 3R8.8A 6R6A  8R48.4A 1101A 17017A

24024A  30680A 50050A 60060A  7Q@OA 80080A 121120A
171170 222N 3213DA 42I4DA  S52BDA

Input voltage class
A220VAC  D400VAC

Type

Ppulse type; S:standard type C.CANopen bus type;EEEtherCAT bus type
E MMECHATROLINKus type; LMECHATROLIMKbus type;
N:.PROFINET bus type

F:Multiple I/O type

Supported encoder types
A Absolute type

G Product management nurstardard product default

Difference functions between different types

16bit | Full MECHA MECHA
Code Model | MPut analog closeg RS48f CAN| Ether) tpop N TRoLIN PROFIN
pulse open| CAT < ET
value| loop K i Kn
P Pulse typq & x 5 3 x < < N N
Standard o N . - -
S type a a a a a x x x x
C CAN type| a x F1 3 3 < < < »
E E/tgee A X & a x a x x x
MECHATR N -
M LINKII typd  * % ® d x x a x x
L | MECHATR( B = 5 y Ny Ny . -
LINK 111 typ
Multiple /G 4 ~
F type a X e a X x x x %
PROFINET| - -
N type X X e a X x x x 5
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*1.Mll type referstioe servo unit interface specification for MECHATTRGhN#hication
command type

*2.Mlll type refers to the servo unit interface specification for MECHIAGGR@LLUNIKation
command type

Note: Pulse and CANopen servo is standard config@rbd amhldg;

& s optional configuration; a is standard

1.7Maintenance and Inspection of Servo Drive

The servo system is made up of many parts. The equipment performs its functions only whe
the parts wopkoperly. 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 act
to the servidéme to ensure that the servo motor and servo drive can opirébe adoma

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 mainte
is required. The maintenance period in the table is a rough standard. Please judge and dete
the mosdppropriate time for repair according to the conditions of use and use environment.

Inspect The essentials of inspectiq

; - Notes
time and maintenance

Inspecitems

Vibration and| No increase

every day | Tactile and auditory judgmg

sound compared to usug
Appearance| According to| Erasing with a cloth or clea )
overhaul the insult with an air gun
Disconnect the servo syst¢ When it
Insulation and measure the insulatig
) At least once . . less, please conta
resistance resistance with a 500V meg )
year . . Y our maintenance
measuremen Resistance value eading

10Mq is nd department

At least once)
every 00
hours
Atleast once
Comprehensiyf every 20,000
maintenance| hours or 5
years

Replacement
oil seals

Only servo motor w
oil seal

Please contact our agents
technical support

1.7.2 Inspection of Servo Drive

Although the servo drive does not require daily inspections, it should be Inspection more tha
a year.

The essentials of inspecti
and maintenance
Appearance | Atleastonce| No garbage, dust, oil tracq Erasing with a clof]
maintenance year etc or cleaning with an

Maintenance| Inspecttime Notes
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gun

Wiring board, connector
Loose screws mounting screws and so (¢ Please tighten
must not loosen

1.7.3 Approximattandards for Changing Internal Parts of Servo Drive

Electrical and electronic parts are subject to mechanical wear and aging. To ensure safety,
do regular inspections. In addition, please refer to the following table for the standard numbe
yeas of replacement, and contact our agency or sales office. After the inspection, we will jud
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 sureusaepataheeters before use

by yourself.

Partsdéd n Standard replacement period Conditions of use
Cooling fan 4 years 5 years
9 Y Y Ambient
Smoothing capacitor 7 years 8 years temperature:annua

average 30°C

Relay According to actual use conditiq | 44 rate: 80% or le
Aluminum electrolytic Operating rate: 20
capacitors on printed cir 5 years hours or less/day
boards
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1.8Motor Name

VM- LO8A- 1RD30- D1*

A BCD E F GH I

Field ID

Field Explanation

A

Series
V7E
VM7
VM5

Inertia

L:Low inertia
Mmidium 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

A220VAC DA400VAC

Rated power

RO5:50W R10:100W R20:200W R40:400W R60:60(
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 2R6:2.6
2R9:2.9kW  4R4:4.4kW 5R5:5.5kW 7R5:7.5kW 011:11K
015:15kW 020:20kW 022:22kW 030:30kW 037:37k
045:45kW 055:B6k 075:75kW 090:90kW 110:110kW
150:150kW  200:200kW

Rated speé€dPN:
15:1500
202000
252500
303000

Type of encoder

D:23 bit multirn absolute encoder(optical)

Q17 bit sigiurn absolute encoder(magnetic)

R17 bit multirnabsolute encoder(magnetic)

S: 20 bit muttirn absolution optical cross shaft encoder

Type of shaft
1: Keyshaftwith threaded hadé sealwith out brake
2:Keyshaftwith threaded hadd seglwith brake

Internal management numb@&eneral shafStandard omissjh Same a
Yaskawa shaftNorstandard shdftetter replaceaple
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1.9Dimension of Motors

40 Flange motors (‘dmit):

o~

040 -~ L
LL LR
~ 45
o
| {LD.06[A]
1 ; gl +§U
2 M3% 6 ; Q T
946 71007 —=
Al 2045 section H-H
through-hole
Model L LL LR S (0,1 U W T
V7ELOAR10365 1 108 83 25 8 14 15 3 3
V7ELOAR10365 2 134 109 25 8 14 15 3 3

60 Flange motors (dmit):

o LL
060 —— 5% R {177
T I =T 3
®
- t QK _|Z u
1oXe\ % ] 14 g
Co |3 S %
!
LA T
& A-I\%flo — in A E section A-A
A dgss =
through-hole
Model L LL LR S (0,4 U W T
V7ELO6AR20365 1 105.5| 75.5 30 14 2.5 25 5 5
V7ELO6AR20365 2 136.5| 106.5| 30 14 2.5 25 5 5
V7ELO6AR40365 1 1245 94.5 30 14 2.5 25 5 5
V7ELO6AR40365 2 155.5| 125.5| 30 14 2.5 25 5 5
V7EMO6AR4036G 1 134.5| 104.5| 30 14 2.5 25 5 5
V7EMO6AR4036G 2 165.5| 135.5| 30 14 2.5 25 5 5
V7ELO6AR60365 1 143.5| 1135 30 14 2.5 25 5 5
V7ELO6ARG0365 2 1745| 1445 30 14 2.5 25 5 5
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80 Flangeotors(Unimm):

080 o LL - ——HIOwA
. m e :
% & s !
!—H-H L=t rij =
0) i—--H © T
s I\z’Igng — i I—QM A section H-H
4-96.6 ] i -
through-hole
Model L LL LR S (0,14 U W T
V7ELO8AR75265 1L 156 121 35 19 25 3 6 6
V7ELO8AR752852L | 188 | 153 35 19 25 3 6 6
V7ELO8AR75365 1L | 142 107 35 19 25 3 6 6
V7ELO8AR75385 2L 174 139 35 19 25 3 6 6
V7EMO08AR75305 1L | 152 n7 35 19 25 3 6 6
V7EMO8AR75305 2L | 184.5| 149.5| 35 19 25 3 6 6
V7ELO08AR75305 1 142 107 35 19 25 3 6 6
V7ELO8AR75365 2 174 139 35 19 25 3 6 6
V7EMO8AR75365 1 152 nv 35 19 25 3 6 6
V7EMO08AR75305 2 184.5| 149.5| 3H 19 25 3 6 6
V7ELOSALR0365 1 156 | 121 35 19 25 3 6 6
V7ELOSALRO36G5 2 188 153 35 19 25 3 6 6
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110 Flangeotors: (UAmhm):

0.5

i M5¥12
130

"

25.6

95h
[©lo.o4A

il

section G-G

© 4-99 I
[ through-holg LL LR
111
Model L LL LR S (0,4 U W T
V7EM11A1R2365 1 190 | 135 55 19 40 3 6 6
V7EM11A1R2365 2 221.2| 166.2| 55 19 40 3 6 6
V7EM11ALR5365 1 200 | 145 55 19 40 3 6 6
V7EM11ALR5365 2 231.2| 176.2| 55 19 40 3 6 6
V7EM11A1R8365 1 210 | 155 55 19 40 3 6 6
V7EM11ALR8365 2 241.2| 186.2| 55 19 40 3 6 6
130 Flangeotors: (Unitm):
i
0 ~—{LD.06[A]
G
oK i U
—r %‘j
T " Hg T
] 7 |4 section M-M
1 ]
Dl‘g’f through-ho Ll T LR
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Model L LL LR S K u w T
V7EM13AR8515G 1 193 | 138 | 55 2 36 3.2 8 7
V7EM13AR851852 | 221.2| 166.2| 55 2 36 32 8 7
V7EM13ALR0265 1 193 | 138 | 55 2 36 32 8 7
V7EM13ALR0265 2 | 21.2| 166.2| 55 2 36 3.2 8 7
V7EM13ALR3155 1 208 | 153 | 55 2 36 32 8 7
V7EM13AlR31852 | 236.2| 181.2| 55 2 36 32 8 7
V7EM13ALR5265 1 208 | 153 | 55 2 36 32 8 7
V7EM13AlLR5265 2 | 236.2| 181.2| 55 2 36 3.2 8 7
V7EM13ALRB15G 1 28 | 173 | 55 2 36 32 8 7
V7EM13ALRB15G 2 | 256.2| 201.2| 55 2 36 32 8 7
V7EM13A2R026G 1 28 | 173 | 55 2 36 3.2 8 7
V7EM13A2R0205 2 | 256.2| 201.2| 55 2 36 32 8 7
V7EM13A2R31851L | 258 | 203 | 55 2 36 32 8 7
V7EM13A2R3185 2L | 286.2| 231.2| 55 2 36 32 8 7
V7EM13A3R026G 1 258 | 203 | 55 2 36 3.2 8 7
V7EM13A3R020G 2 | 286.2| 231.2| 55 2 36 32 8 7
V7EM1DR8515G 1 193 | 138 | 55 2 36 32 8 7
V7EM1PDR851852 | 221.2| 166.2| 55 2 36 3.2 8 7
V7EM1D-1R0265 1 193 | 138 | 55 2 36 32 8 7
V7EM1D1R02652 | 221.2| 166.2| 55 2 36 32 8 7
V7EM1D1R31851 | 208 | 153 | 55 2 36 32 8 7
V7EM1D1R31852 | 236.2| 181.2| 55 2 36 3.2 8 7
V7EM1D1R52851 | 208 | 153 | 55 2 36 32 8 7
V7EM1D1R52852 | 236.2| 181.2| 55 2 36 32 8 7
V7ZEM1D1RBISG1 | 28 | 173 | 55 2 36 3.2 8 7
V7EM1D1RB15G 2 | 256.2| 201.2| 55 2 36 32 8 7
V7EM1D2R02651 | 228 | 173 | 55 2 36 32 8 7
V7EM1D2R02652 | 256.2| 201.2| 55 2 36 32 8 7
V7EM1D-2R31851L | 258 | 203 | 55 2 36 3.2 8 7
V7EM1D-2R3185 2L | 286.2| 231.2| 55 2 36 32 8 7
V7EM1D3R026G1 | 258 | 203 | 55 2 36 32 8 7
V7EM1PD-3R020G 2 | 286.2| 231.2| 55 2 36 3.2 8 7
V7EM13AR851551B | 193 | 138 | 55 19 40 31 6 6
V7EM13AR85185 2B | 221.2| 166.2| 55 19 40 31 6 6
V7EM13ALR8185 1B | 228 | 173 | 55 24 36 33 8 7
V7EM13AlR8155 2B | 256.2| 201.2| 55 24 36 33 8 7
V7EM13BER851851B| 193 | 138 | 55 19 40 31 6 6
V7EM13BR85155 2B | 221.2| 166.2| 55 19 40 31 6 6
V7EM13B1R81851B| 228 | 173 | 55 24 36 33 8 7
V7EM13BLR8155 2B | 256.2| 201.2| 55 24 36 33 8 7
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180 Flangeotors(Unimm):

78

[
Sl U
ok
| =218 0
M12%25 . section G-G
Mo | o i
through-hole T LR
0180 |
Model L LL LR S K 9] W T
V7EM18A2R915G5 1 266 | 187 79 35 65 4.3 10 8
V7EM18A2R9185 2 307.5| 228.5| 79 35 65 43 10 8
V7EM18AR4155 1 290 211 79 35 65 4.3 10 8
V7EM18A4R4155 2 331.5| 252.5| 79 35 65 43 10 8
V7EM18E2R9155 1 266 187 79 35 65 43 10 8
V7EM18E2R9155 2 307.5| 228.5| 79 35 65 4.3 10 8
V7EM182R9155 1H 266 187 79 35 65 4.3 10 8
V7EM182R91852H | 307.5| 228.5| 79 35 65 4.3 10 8
V7EM184R4155 1 290 211 79 35 65 4.3 10 8
V7EM184R4155 2 331.5| 252.5| 79 35 65 4.3 10 8
V7EM184R4155 1H 290 211 79 35 65 4.3 10 8
V7EM184R41852H | 331.5| 252.5| 79 35 65 4.3 10 8
V7EM18EB6R5155 1 325.5| 246.5| 79 35 65 4.3 10 8
V7EM186R5155 2 367 288 79 35 65 4.3 10 8
V7EM18BR5185 1H | 325.5| 246.5| 79 35 65 4.3 10 8
V7EM18E6R5155 2H 367 288 79 35 65 4.3 10 8
V7EM18B7R51585 1 372.5| 293.5| 79 35 65 4.3 10 8
V7EM18B7R51585 2 414 | 335 79 35 65 4.3 10 8
V7EM18B7R5185 1H | 372.5| 293.5| 79 35 65 4.3 10 8
V7EM18B7R5155 2H 414 335 79 35 65 4.3 10 8
V7EM18E6R5155 1BH | 359.5| 246.5| 113 42 9% 4.2 12 10
V7EM18BR51852BH | 401 | 288 | 113 42 9% 4.2 12 10
V7EM18B7R51585 1BH | 406.5| 293.5| 113 42 9% 4.2 12 10
V7EM18B7R5185 2BH | 448 | 335 | 113 42 9% 4.2 12 10
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200 Flangeotor: (Uninm):

—
* Note 1 50 [i] 36.5

LL-160 (Adjustable)

Model L LL LR S K U W T
V7EM20D011155 1FN 451 | 369 82 42 4 12 8 70
V7EM20B01515G 1FN | 488 | 406 82 42 4 12 8 70
V7EM20B02015G 1FN | 560 | 478 82 42 4 12 8 70
V7EM20B02215G 1FN | 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 Flangeotors: (Uaihm):
4300 292 ‘ L A
‘o \ LL
N T8k
e 4
@ﬁ N
E ¥
B o N she _ U
& = =
& f T
AA
N > H
lm -'I‘\anu? [:E
355 .
{.TJ | LL-190(Adjustablel] |

Model L LL LR S (0,4 U W T
V7EM26D030155 1FN | 640 | 530 10 48 4.5 14 9 Q0
V7EMBD-03715G 1FN | 684 | 574 10 48 4.5 14 9 Q0
V7EM®BD-04515G 1FN | 727 | 617 10 48 4.5 14 9 20
V7EMBD-05515G 1FN | 795 | 685 | 110 | 48 | 45 14 9 0

Note2: The foot plate of 263mm flange motor (all the other models are optional configured, e
for VMIM26B015515).
Model code: S25F Material code: 2800050433

21 SD70Geries Servo Technical Manual



2 Panel Operation

2 Panel Operation

2.1BasicOperation

21XKeysd Names and Functions of the
The panel operator consists of display and keys.

The panel operator could display status, operate the accessory functions, set parameters an
monitoring the servo drive.

The panel operator keysdé names and functi

= [

1

'-
=t
- e
D
"-
D
e,
D
- -
RO

MODE DATA

CRC RN

SET A VYV <
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,
and low segment values in multiple sdigplaytparameters

Select parameters down or decrease the value, switch between h
medium, and low segment values in multiple segment display par:
Press and hold the DATA/SHIFT key for about 1 second to enter «

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

zUP key

& D O Whey

DATA/SHIFT key

Press and hold the UP and DOWN keys simultaneously to reset the servo alarm. Befor
servo alarm, be sure to remove the cause of the alarm, otherwise a sai@yogccident
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2 Panel Operation

2.1.ZFunctionsSwitch
Press the MODE/SET key, the function will be switched like this shown as below:

MODE/SET

MODE/SET MODE/SET MODE/SET
Status _ Parameter L

) Monitoring
dIS pla functlons settmg

= ofF FR000 P~000 un000

2.1.3StatusDisplay

The method of judging the status display is as follows:

E.gﬁﬁ Displa; Meanin Displa Meanin
oFF | Means thahe drive is OI nok | Means that the input sigr -OT) is an open cir
on Means that the drive is €8 | Fl ashing displays faul
. . . an . - )
Pok | Means that the input sigr@lPis & 4 Nomotor testing function displays the runnil
open circt ESE alternately, more details in this f
Displa Meanin Displa: Meanin
It lights on when the control power is It lights on when the main circuit is ON and
lights off when O -__|when OF
Speed control: speed outpe@NIV) al g It lights on when the rotation detection outputs
] _ abstl)!utely sar o Speed control: it lights on when the speed ¢
Position control: it lights on when the inpute
positioning is OK(/CC = | Position control: it lights on when the position
Torque control: it lights on all th inputs
Torque control: it lights on when the torque «
It lights on when the drive is OFF ar g inpute
= off when O Position control: it lights on when the pulse cl
output:
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2 Panel Operation

2.2 Operatianof Auxiliaryrunctions (Fn group)

Auxiliary functions are about performing the setidigstameht of the servo drive. The panel
operator displays the numbers which begin with Fn.

Letds take the JOG function (Fn0O0O5) as an
functions:

Long press UP Forward

Any AlX - Joo AR J0c ikl J0G SR _couu: recia
interface functions prepare ON

868666 Fn0O00 Fn00S = .J0G - .JoG

Long press
DATA/SHIF
s0s

FA00S = .JoG

MODE/SEF

2.3 Qerations of Parameter (Broup)

(1) When theetting range is withitigit numbers

Let me introduce t heTakeshe settimg tmethod of tRenspesd I t t
gain rise from 40.0 to 100.0 as an example:

Any Parameter Speed Ioop DLX?’%’Z’*T;T Ent i D:;;\ e Shift
mterferenc semng galn ’
686888 Pn000 Pn i1 0o4oa 004500

MODE/SET

Speed loop Confirm S —51
gain ey
cen 0 1800
PniO |

(2) When the setting range is aligit GBumbers:

Because the panetgior could only displdigi number, so the setting displaydigih 6
number is shown as below:

High di¢ Middle dit Low di¢

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

S S

They appear only when the number is a
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2 Panel Operation

2.40perations dfonitoringDisplay UrGroup

The monitor giays can be used for monitoring the reference values, I/0 signal status, and se
internal status.

The panel operator displays the numbers w
example to explain the operating method of the monitoring display: when the motor speed is
3000rpm:

Long press
MODE/SET T T - T
Any | oDE/sET | Monitoring | EaUEalal ~ Enier into
interference display monitoring

886868 Un000 3000

If you want the monitor to automaticallyrdiadyinformation after the servo drive is powered
on, set PN0OO3 (default OXFFF) to a relevant value. For example, if you want the motor speec
automatically display after the drive is powered on, set PN0OO3 to 00000 (motor speed). For ¢
aboutthe al ues of each monitoring information
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3 Wiring and Connections

3Wiring and Connections

3.1 Main Circuit Wiring

= = ﬂ:@
]

O
o <
T B |

-
-

/®

B 8 oflo > =

B1

N
-

3.1.ITerminaldescription

Pin No. Signal name Functions
1 L1 (R/L) | Main circuit power input
2 L2 (S/N) | 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_ ext_ernal braking resistor P
power supply fter rectification
7 B2(PB) Energyconsumption braking output
8 B3 Pin of internal braking resistor
9 - Negative of DC power supply
10 U Motor power U phase
11 \% Motor power V phase
12 W Motor power W phase
Casing Grounding | Safely grounding

A volume driveain circuit wiring can only be connected to a single phase (two terminals
and there is no builtbrake electronics, please pay attention to the correct wiring accordi
wiring label when wiring.
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3 Wiring and Connections

3.1.2Wiring Diagram

A-volumesinglephase wiring diagram

c
I 1
%o‘%}'j OFF A%q 1
Breake MC
—0 ° EM
L1
—~ filte B q
T
= q
LiC
L2c
A
|:|7 Motor
]— T
U

Yellow / green

® ®

e

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

220V system input voltage range:
AC 220\/(5%)~240V (+10%)
400V system input voltage range:
AC380V]5%)~440V(+10%)

When using an external regenerative braking resistor,
connect it by the dotted line in the figure.

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.

9 Be sure to ground the servo drive to avoid electrical

damage.

T Fuse

-

DC 12V~24V.
(+ 10%)

| Emergency buttor N @
Surge s ppy
absorber + =

DC 24V+ 10%

1

The 24V power supply for electromagnetic braking

oM
J‘ ALM
ALM
LALM

27

needs to be provided by the user and must be isolat
from the 22-24V power supply for the control signal.

1 Pay attention to the connection of the freewheeling
diode. Reversitite positive and negative poles may
damage the driver.

SD70Geries Servo Technical Manual



3 Wiring and Connections

B/C/Bvolume thre@hase wiring diagram

B N MC
" OoN | OFF NILD:
|
Breake —
— 5 > EM—A{H |1
P 1l MC 0000
fitte: =
—< > —e——1—oTo——Pp————————— L3
1
= Lic
L2¢
BL+
Ei/\wi
B2

Motor —

(

Yellow / gree{ () (&
-mergency buytton \@ @@
Surge/SRDY =

+ =

absorber
1 DC 24Vt 10%
Fuse B CN1

— \_

ﬁ
DC 12V~ ALM

(+ 10%)

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

1 220V system input voltage range:
AC 220V15%)~240V(+10%)
1 400V system input voltage range:
AC 380V15%)~440V(+10%)

1 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.

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

1 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.

1 Be sure to ground the servo drive to avoid electrical damag

1 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.

1 Pay attention to the connection of the freewheeling diode.
Reserving the positive & negative poles may damage the (
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3 Wiring and Connections

E/Fvolume thre@hase wiring diagram

MC
OFF  ALM
[ W,
Breaker | !
5 oJI/ R 1
EMI __(,u mMC
Ite| !
i
5 oA
T
PB
r 7 1
L ___
+
I: Motor B
T
W
1

Emergency button
Surge /S

absorber

Fuse

DC
12V~24V
(+10%)

- [
+ =
I DC 24VH10%
? CN1 T

ALMH

+ ALM

L ALM- i

29

Please make this emergency stop protection
circuit.

Electromagnetimtactor package surge
absorbing device at both ends.

S 1 400V system input voltage range:

AC 380V{5%)~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 wron
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 thé~424V power

supply for the control signal.

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

3.2 Motor Power Line Connection

V7E moto4Omm flange power cable definition

% =

WRE RUN LIST
Specificatiof CONN.1 Color CONN.2 CONN.3 Signal
U Blue 1 u
\Y Brown 2 \%
W Red 3 w
03 PE Yellow/Greel 4 PE
White 5 1 BAKE+
Black 6 2 BAKE

V7E motor 60mm/80mm flange powedefatiteon

WRE RUN LIST
Specificatiof CONN.1 Color CONN.2 CONN.3 Signal
U Blue 3 U
\Y Brown 2 Vv
4*0.5
w Red 1 W
PE Yellow/Greel PE PE
White A 1 BAKE+
20.3
Black B 2 BAKE

30 SD70Geries Servo Technical Manual



3 Wiring and Connections

100/110/130/VM5 series 180mm flange povdaficéine
Signal AtermindPin number Color
U A Blue
\% B Brown
w C Red
PE D Yellow/Green

L pEEE

180 flange motor poweadsledefinition
(D2M + VM7 series D2) motor with brak
Signal definitiof  Pin number| Wire core colo
U D Blue
\% E Brown
w F Red
PE G Yellowgreen
BAKE+ A Red
BAKE B Black
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3 Wiring and Cautions

110 flange + 130 flange motor patledefinition
motor with brake
Signal definitiof Pin number| Wire core colo
® ® © u F Blue
@ @ \% I Brown
@ @ @ w B Red
PE E Yellowgreen
BAKE+ G Red
BAKE H Black

3.3 CN2 Encoder Connection

V7E motor 40mm/60mm/80mm flange encoder cable definition

Drive terminal: ‘ Motor terminal:
o/ =
gy
= = /AN
WRE RUN LIST
Specificatior CONN.1 CONN.2 Signal
1 1 +5V
) ) XX,
2PX24AWC 5 5 SD+
6 6 D G D G Gl
Iron shell 7 Shielding layer PE+

Encodet10mm flange and above encoder definition
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3 Wiring and Connections

[/ =2/
. I | w— -
11— /~\_J °
Pin definition
Signal definition A pin numbeB 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 Alefinitiorddnd pins (as
shown in the table above). The encoder wire uses twisted pair shielded wire, and the shieldi
layers at both ends of the wire should be grounded.

2. When using the mtutth absolute encoder, please pay attention to thengoségetive
electrodes of the battery. It is recommended to use the lithium battery with rated voltage of 3
and rated capacity of 2.7AH.

3.4CN7 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
35 Connection of CN6A and CNBBnmunicatioferminal

PinS—L

CNEA
Pin 1 ——%~
Pin &

CN6B
Pin 1—»

According to different models, the definition of the port is different. When using it, you need t

confirm the model before defining the int
nami ngo.
The field identification bit E is P: pds&twtandard type; C: CANopen bus:type
PROFINET bus type
CNG6A/CN6B pdsfinition
Pin No. | Signal nameg  Function Pin No. | Signal namq  Function
1 CANH CAN Data+ 6 -
485Signal
2 CANL CANData 7 GND
ground
CAN Signal
3 CANG 8 - -
ground
4 485 485Data- Shell Shield Shield
5 485+ 485Data +
The field identification bit E is M:MECHATROUL$NYpe.
CNB6A/CNgmortdefinition
Pin No. | Signal namg Function Pin No. | Signal namq  Function
1 SRD+ Ml Data + 6 - -
2 SRD M-I Data 7 - -
3 - - 8 - -
4 - - Shell Shield Shield
5 - -

The field identification bitEEEtherCAT bus type;L: MECHATROIHNKtypd:
PROFINET bus type
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3 Wiring and Connections

CNB6A/CNgortdefinition
Pin No. | Signal nameg Function Pin No. | Signal namq  Function

1 TX+ Dat_a . 6 RX% Data receptior
transmission

2 > Data 7 - ;
transmissien

3 RX+ Data receptio 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 folldiae cascade mode of up in and down out may lead to abnormal communicatior
Please try to ensure that the length of the cascaded cable is less than 50cm, and the CN6B
last one should be connected with the terminal resistance (Only CANopeslibds/ Mecha

bus/ R85 bus should be considered with terminal resistance).

36 CNS5 Full Closed Loop Port

2500 line encoder and full closepddfipfferential input)
Pin No. | Signal namg  Function Pin No. | Signalnam¢g  Function
Full closed lo
1 EA signal EA 9 i i
Full closed lo
2 EB signal EB 10 i i
Full closed lo
3 Ez signal EZ 1 i i
- - 12 - -
5 - - 13 Encod
ncoder powg
Full closed lo ov
supply OV
6 EA+ signal EA+ 14 pply
Full closed lo Encoder powe
! EB+ signal EB+ 15 Vv supply 5V
Full closed lo .
8 EZ+ signal EZ+ Shell Shield -
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3 Wiring and Connections

3.7 Definition of CN1 Terminal

1 sG Signal d o \/,LSCOMlp' General sequenge
nal groun:
onae /SO 2+ ( )| control output 3
Signal General sequenge
2 s6 ground 27 |(TGON+) control output J
OC power
Requirement | 3 PL1 output 0; 28 /_I_SGOOZ—
input of comTan /SO 3+ | General sequerjce (TGON
4 SEN encoder pulse 29 (s- control output
absolute data RDY+)
Speed /SO3-
(SEN) mmand
5 | V-REF con 30 [(S-RDY)
input
6 SG Signal ground P 31 | ALM- Serg&;ﬁ!m
Pulse 22 | A Servo alarm
7 PULS command - output
input A phase of
8 | /PuLs Pulse 33 | PAO encoder
command Torque pulse division oufput A phase of
input 9 | T-REF| command 34 | /PAO | encoder pulse
input division output
Signal B phase of
gn PBO | encoder pulse
10 i 35 p B phase of
SG d Sign Hatn p
groun 11| SIGN | o division output | 56 | ypgo | encoder pulse
Sign input division output
12| sien command 37 | sTO Safe torque limi|
input OC power General
Clearance output of General / sequence
ICLR input of L | command sequence & SI8 | control input 8
14 osition 39 /st9 .
dp at pulse control input 9
eviation
OC power Clearance
input of input of s13 General Isio General
16 | OCP command 15 CLR position 1 (P- sequence 20 sequence
pulse deviation CON) [ control input 3 (/S-ON) | control input 0
i General
OC input of /SI1
OC power General 42 sequence
18| PL3 output of La| ocs ler):g;n 43 (’\/‘S(IDZT) sequence (P-OT) | control input 1Y
CO':L:‘HSZ"d = - control input
phase of
C phase of g 44 (/i\sl.lrj 53535312
phase o . R
encoder 19 PCO pulzz[dlv:smn ; General RTS) control input 4
S pu SI5 sequence
20 | /PCcO pulse division 45 [pcL) Vi
output Batteny(+) of control input 5 IS16 General
21| BAT + | absoiute 46 [(N-CL)|  sequence
R Power input of] control input 6
Battery-) of encoder
22 | BAT- absolute 47 [+24viN sequence
control input signal
encoder .
OC output of Position output|
23| ocz Zphase Position 48 | PSO of absolute
OC inputof pulse division output of encoder
24| ocs pulse 49 [ /PSO | absolute
clearance General encoder Overheat
/SO 1+ sequence protection
25 (V- control output 50 ™ input of linear
CMP +) motor

When tightening the screw of CN1 terminal, the torque shall not be greater than 0.2N
screw will slide.
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3 Wiring and Connections

38 Digitallnput Signal

38.1 Input Signal Descriptions

(i;)gctjré)l Signal name PinNo. Function number and description
/SON 0x01 airt\(/)(: ON/OFF: Turns ON/OFF the
Forward limit, With evavel preventio
POT 0x02 Stops servomotor when movable pal
travels beyond the allowable range
motiorfOvettravel prevention fungtion
Reverse limit, stop the drive of the s
motoiWhen the mechanical moveme
NOT 0x03 exceedthe movable rangeertravel
prevention funcfion
/ALMRST 0x04 | Alarm reset
Switches the speed control loop fron
(proportional/integral) to P (proportid
/P-CON 0x05 control whehe P action command si
isON
Torque limstwitching used when torq
TLC Allpcated 0x06 limit need to change during operatio
signal
/SPED g 0X08 U_sed to chqnge the motor control
(3K 46) direction at internal speed
ISPDBA 0x09 | Use to select segment internal spee
Commo instruction, when running in internal
/SPBB 0x0A | mode
Control mode switching, used as
/GSEL 0x0B | switching control mode when the co
mode is mixed mode
/ZCLAMP OXOC Zero f_|xed signal, used in speed mo
zero fixed
INHIBIT 0x0D Pulse input prohlb_ltlc_)r_L used as disa
pulse input counpisition mode
Gain switching, gain switching to ma
/GSEL OxOE | gain switching when used as a switg
gain
Command pulse input rate switch, w
/PSEL 0x10 | position mode, it is used to switch p
input rate signal
Use when tleequence signal is input with the
control power supply
+T24VIN a7 Operating voltage range: +11¥25V (please
provide your own +24V power supply)
SEN 4 Initial data request signal when using an absg
encoder
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3 Wiring and Connections

Spare battery connection pabfmiute encoder.
BAT+ 21 ; :
Note: do not connect when using an encoder
BAT 22 .
with a battery pack
Speed V-REE 5 & Eg\t;er the speed command. Maximum input vq
PULS 7 Set any of the following input pulse patterns
/PULS 8 Symbol pulse sequence
Position SIGN 11 CW+CCW pulse sequence
/SIGN 12 90° phase differengehase pulse
CLR 15 " o . .
ICLR 14 Clear position deviation during position contrg
Enter the torque command and the maximum
Torque T-REF 9 10 voltage: + 10V

38.2 Input Signal Configuration

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

Control mode NO. of CN1 pins
Pn000 | 40| 42| 43 41 44| 45 46 38/39
= [3]
o S > o
0- Position 3 £ o - E
control Z 3 0= £ [ =
Q S 398 o
L Analog speel = Egs
1- Analog spee =3 k7
2-Torque <]
control =
3Internal | o E 5 £ £
o = =
__speed | | E|E ES | S £ £
4-Internal o 5| o €S = £ S
o S o < S « 9 m
speed < SE g o Qo G © = =
analog speed| & % 5l R8% | S| 5§85 | ®BS
5 Internal Sles| 285 |2 adg8 | ad8
pd o) O 0n s = 0n n= n n L
speed= | 51 @19 g8 | 3| "8 | "=
position & = 5 < c c
Q =~ [0} [0}
6- Internal 2 I I
speed <
torque
° )
(@] (o))
. £ g, £ P
7- Position- s SETS ]
analog speed OEs =% 3
o n = » )
o —~ o
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3 Wiring and Connections

8- Position-
torque

9 Torque <=

analog speed

10 Speed <>
speed control
with zero fixed

[ZCLAMP
zero
Position fixe

function
1%- S_peed<> =g .5
position contrg ) g o=
with command % £ gg
pulse inhibit =8 5

function

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

Pn60K Pn609.

a) Default setting

Function code NO. of CN1 pins Default function
Pn601 40 0x01: Servo enable
Pn602 42 0x02Forward prohibition
Pn603 43 0x@B:Reverse prohibition
Pn604 41 0x05: Manual-Plcontrol
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 provideverse input signal switching function in order to facilitate wiring:

1. Take the servo enabkOMF 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 seremis disabled \
the signal is ON.

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

1.Signal ON: The state when the switch input si@i| é48.) is connected to the "ground term
the external +24VIN power supply.
.Signal OFF: The state when the switch input signgl€t8.) is disconnected frerfgtbund

terminal" of the external +24VIN power supply.
3.The positive travel limit (POT)/negative travel limit (NOT) of the switch input signal is a v|
and the other input signals are valid signals for ON, so pay attentiartitm timeudist




3 Wiring and Connections

c)Always Valid

Through the setting of parameters Pn610, Pn611 and Pn612, the configured input signal car
always be valid. For example, when Pn610=0x01 (servo enable), the servo is always in the
enabled ON state after powegandhe external enable signaQN$does not take effect.

If the same function is configured on different pin numbers, Er.040 (parameter setting ab)
will be reported, and the related alarm and handling methodsiaré-detadedie and
Countermeasures".

3.8.3 Confirming the Input Status

The status of the input signal can be checked by input signal monitoring (Un100). The Un10
segment display and corresponding Pin No.s are as follows:

HHH ...

0
[ ]
[ ]
: :
. 98765432 § code
Display LED PinNo Signal Name
1 CN140 /SON
2 CN141 /P-CON
3 CN142 P-OT
4 CN143 NOT
5 CN144 /ALMRST
6 CN145 /TLC
7 CN146 Reserved
8 CN139 Invalid
9 CN138 Invalid

The upper SEG (LED) lights up whepuhsignal 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
value is OX1FE. Under the default input configuration, it means that-@N ifGN6) IS

ON, that is, servo enable, and the input of other im@FERINS i
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3 Wiring and Connections

39 DigitalOutput Signal

39.1 Output Signal Descriptions

Cl\/(l)g(tjreOI zgrrr']ael Pin No. Descriptions
ON (closed) when the speed of the servo m
[TGON 0x03 higher thatie set value
/SRDY 0x00 ON (closed) when servo ORNSsignal is
acceptable
ICLT 0x04 Torquellinjit.ON (closed) when the motor ou
Commor }gr%ueeslgégjltﬁn(iit the motor speed is ON af
LT 0X05 | 15sing the speed liltsed)
Brake interlocking, the output of the motor i
/BK Ox06| during operation. Rg¢
timing details
/WARN ,ﬁ:lcf)cc:tfd 0x07 | Warning output
signal Consistent speed output ON when the spee
Speed | /-CMP | 25(+) 26) | 0x02 | servo motortise same as the command spe
27(+) 28( (closed)
29(+) 30Y Positioning completed output ON (closed) W
difference between the command pulse nur
/COIN 0x01 and the servomotor movement amount (pos
deviation) is lower than the position reach rg
Command pulse override switching can be
/PSELA 0x09 | switched to operate with the value of the in
command pulse n times (Pn203).
Position Positioning close, output ON (closed) when
difference between the positioning comman
INEAR 0x08 | number and teervo motor movement amour,
(position deviation) is lower than the positio
proximity signal.
PL1 3
PL2 13 Position pulse is power supply for open collector.ca
PL3 18
ALM+ 31(+) 32 OFF (disconnected) at alarm (Output logicltamgeel
ALM by parameter)
/E'AA\% gi Frequency division output A phase signal
Commo
PBO 35 Frequency division output B phase signal
/PBO 36
/F;%% %g Frequency division output C phase signal
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3 Wiring and Connections

39.2 Output Signal Configuration
a) Default

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

Function code CN1 Pin No. Default function
Pn613 25/26 0x00Servo ready
Pn614 27/28 0x01Positioning completed
Pn615 29/30 0x02Consistent speed

b) Negation

1. Common switch output signal inversion function, take the servo reRBy 3igean/S
example, default setting Pn613=0x00, servo ready and then the output signal is ON; change
setting Pn613=0x1iD@, 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 Pn6z2
If the servo alarm occurs, the output signal will be OFF. If the change is set to Pn622.1=1, th
servalarm will output the signal ON.

1.Pn622.1 indicates the first bit of parameter Pn622, see the explanation of function code
2.No output signal is "invalid" state. Eg: Speed control, positioning completion (/COIN) sig
. If the polarity of the brake signal (/BK) is reversed and used with positive logic, the brak

when the signal line is discoehed/hen this setting has to be used, be sure to check the op
ensure that there are no safety problems.
4. When multiple signals are assigned to the same output circuit, they will be output in het

39.3 Confirming the OutpStatus

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

T {]L’E;Jifo

98765432 Code

Display . .
LED Pin No. Signal Name
1 CN131a 32 ALM
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3 Wiringnd Connections

2 CN123 26 /ISRDY
3 CNI27a 28 /COIN
4 CN12% 30 IN-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 hexadexiamplérthe read value is 0X8, and
the default output configuration means that ABM 82Nautput is ON, that is, no alarm
output. /RDY (CN25, 26) output is OFF, that is servo ready. /CQIN 28Ndutput is OFF,
that is positioning is cotagle \CMP (CN29 / 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 #éspeed command input) dri(orque command input)
terminals of the Cétihnector.

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

Speed command. i nput: about 66kaq
Torgqgue command input: about 66kq

The maximum allowable input signal voltage is £+ 10V

Controller Servo drive

D — 5/ V-REF

|
T
I About 66kR3
|
T
I
I
I
I
C

6 |GND

1

: 9 T—REF:'_@

| About 66kR
110 [GND

il L L
Connect the sfield|wire b G

according to the requirements

The above wiring is amgXa of wiring during forward rotation.

3.10.2 Position Instruction Input Circuit
The following describes #®écommand pulse input),2lfcommand symbol input), ahdl 14
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3 Wiring and Connections

(clear input) terminals of the CN1 connector. The output docoimahthpulse and position
deviation clear signal from the host device may be one of the linear driver output and the opt
collector output.

Connection example of linear doweput

Shield wire
~ TIPULSE
PULS
150
8[/PULSE
11 SIGN
150 SIGN
121 /SIGN
15/ CLR
14[/CLR
‘ FG
Host
computer Servo drive
control

The differential pulse input signal voltage is + 3.3V and theequeedioyis #MHz. This
signal transmission method has the beetsantiapability. It is recommended to use this
connection preferentially.

Connection example of open collector output

External 24V power supply:
1 Control module is NPN type (conatime):

44 SD70Geries Servo Technical Manual



3 Wiring and Connections

Shield Tv{:,:ted
ie - ;
e pair 164 OCP PULSE
2kt
Y0 8 |/PULSE
{L 17/ OCs
5 SIGN
Y1 () 12| /SIGN
ﬁm 24] occ
CLR
2kt
Y2 14] /CLR
ﬁ }%24V \
Control module FG o
. Drive side
side
2 Control modules is PNP type (common anode):
Yo Shield wire Twifted wire:L6 ocp
5 ULSE
8 |/PULSE
Y 17]0CS
oK SIGN
12 [ /SIGN
>
Y2 24| ocC
R CLR
L 14| ICLR
1 24V
Control » FG Drive
module

If the linear drive input port is used to receive the external 24 V collector open circuit inpu|

2K resistor in series to limit the current in thettiezuitse, the linear drive input port will be d
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3 Wiring and Connections

Internal 15V power supply:

1 Control module is NPN type (common cathode):

Bhield wire
YQ

~ \ 8

3 |PL1
Tkt

Twisted wire

y — 15V

%

|

12

Eb—%lSV

SIGN

ﬁ

e

Y2

15

CLR

«

GND

Control
module

FG

Drive

2 Control modules is PNP type (common anode):

2]

ield

YO

ire \\Wiﬁ ,

Twisted

PULSE

150t

8 /PULSE

PULSE

3| PL1

Y1

11] SIGN 1kt

12 |/SIGN

v
\
150t
13| PL2

Y2

CLR 1kt

ol ARk

150t
14| /ICLR

C3—15v

— ¢ [} 15V

SIGN

CLR

Control
module

1 GND

FG

_18PLS 1 gsv

Drive
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3 Wiring and Connections

3.10.3 Sequence Control Input Circuit

The following describes the 3&¢omiBials of the CN1 port. Connect via a relay or open
collector transistor circuit. When using a relay connection, select the relay for the minute cur
you do not use a minute current relay, it will cause poor contact.

Examples for Relay Circuit Examples for Open -Collector Circuits

SERVOPACK SERVOPACK
bc2av 47| +24VIN DC24v 47| +24VIN

1 4Tk [y L} z a7 Yyl

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 circu
connection or the source circuit connection according to the specificatbmeof the m

E.g.|/SON

3.10.4 Sequence Output Loop
Servo unit signal output circuit is the following three kinds:
1.0pen collector output circuit

The output signal (SEN, OCZ) is an open collector transistor output circuit. Please receive tf
optocoupler circuitayatircuit 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

2.0ptocoupler output circuit

The brake linkage (/BK), servo alarm (ALM), serveRBagya(i® other sequence output
signals belong to the optocoupler output circuit. Connect via relay or line receiver circuit.
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3 Wiring and Connections

Servo motor T

: [ ]
A 77777777777777 Emergency
/BK RY_!_ button
Motor
X;Zg + DC24V Surge
- T absorber

ALM Enconder

/SFRDY and other Brake winding

putput terminals dedicated power supply

Breaker

(R

3.Linear drive output circuit

The following describes tH&3phase A signal}385phase B signal), andd §phase C

signal) terminals of the CN1 port. The output signal (PAO, /PAO, PBO, /PBO) and the origin
signal (PCO, /PCO) of the enscgkrial data are converted infihtge (dhase, Bhase)

pulses and output through the line driver output circuit. On the upper device side, please use
linear receiver circuit.

Servo motor Twisted {ir/e
L N ~ T~ Using a linear receiver is
PAO equivalent SN 75ALS175
PAO-
Y
TAY
PBO
PBO-
N
PCO
PCO-
Y
GND
Please connect shielded
wire according to the
FG \ ) requirements of the
Shelter wire equipment
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3 Wiring and Connections

3.11 Position Control Wiring Diagram

w
N

ALM  OFF while alarm

"1 24V power, with baiturren
Ilmmng resistance. ocp CNL
PULS —OCP 116
0oCcsS *a PULS | 7
28 4% PULS = 21) N
ISIGN Diff 8 (+ Battery of absolute
[euin| command pulse’ 22| BAT| encoder
input — -
2.12V~24V power, with extern: \(Maxwpp&, 17 32v 48v
external current limiting resistange. SIGN | 11
PULS E 2 /SIGN | 12
R_/ruLs (
SIGN
2 — iﬁcm j@ls %: 33 | PAO
F /SIGN A phase of encoder
F ICLR { >34 phase of e
IR 14 34 PAO, pulse division outplt
35 PBO Linear receive
Vo R 2 36 [ IPBO B phase of encodgt gy 765 5175
szVI;iGés 10m +$4v +24VIN | 47 o [ pulse division outplt MC3486fT.I
24v] 26 yaw b C phase of encoder company
20 PCO, pulse division output pany
N
Control mode switch inpup—— CSEL 38 —
(Valid while ON) +15V
INHIBIT,| 39 %%3€ 8 PLL
Command pulse forbidden irptt—
(Vaid while ON) 13 pL2 OC power output of
e——— command pulse
’—‘:’@ ﬂ@:
Servo ON input | /SON | 40 e 18} PL3
(Servo ON while signal ON)
1 SG
s $ Signal ground
/P-CON, | 41 =
P operation command inffat— 25
i S-RDY+
(P operates while ON) - ia Servo veadyompul(éN
N por | a2 = e 26}, SRDY¥  while receivable /SON)
Forbid FWD driving input]
(Forbid driving while OFF] @_@ 27 COIN+ i voltage
> Position finished v
Forbid REV driving input p > mor 43 ﬁ 28, COIN (ON while finished) of optocoupler
(Forbid driving while OFF; output
DC 30v
Alam reset input ¢ /ALMRS 29| N-CMP+ The speed is consisterft Max current:
Reset while ON; . DC 50mA
( ) ﬁ 30 |, N-CMP+ o while consistent m
31 ALM+
ﬁ “«———  Servo alarm output

Connector shell

—|
44 =
Torque limit selection TLC ,i@
(According to torque limiting mode)~

FG shields are connected with connector shell.
Frame ground

*1. # is twisted shields.

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

*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 §@it pdvlensedivishaiéy, otherwise, there may be
misoperation of input and output signal while power on.

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

limiting resistor in series in the circuit, otherwise, the linear drive input port may be dama
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3 Wiring and Connections

3.12 Speed Control Wiring Diagram

CM

Speed command il

. i3
Max input volta +1Cv~ DAl sc_ | 21, + 3 Battery of absol
% 22 2 encode¢
AD ( 32V A5y

External torquieni/ By —
Feedforward tori SC_ |
> Max input volta +10v~ % <
p _Qﬁ‘iﬁ[)* phase of encd
I pulse division ou| Linez
% —Q_’s—t( B phase of encc| €ceive
280 RN | 4 ﬂ%&l}m& divisiatpt |, SNEALELTE
! —Qt< phase of encc _?‘IMC348'°'
f« pulse division ou| - - compar
ﬂ_,
Control mode switch i IC-SEL | 3¢ -
(valid while
ﬂ_,
Zereposition fixation ir IZCLAM 4 3¢ >
(Valid while Q
ﬂ_,
/S-ON =
Servo ON In| AC
Servo ON while sign, ﬂ 1 SC signal grou
—| r
P operation commamaLle— [Fcor, Lan -
(P operates while) 28 | SRDY geryo ready out(ON
N__/F-O1 2 ﬂ:’, *3 2¢ | SRD- while recei\ya)S(()I‘)
Forbid FWD driving i
(Forbidden while § colH+ Max voltay
. . NONOT 4z EX = 0 Position finist ol
Forbld_ REV drn_nng i *-» ¢ COI_(ON while finish optocoupl
(Forbidden while ¢ OUtpLE
- $ iz-’ DC3Cv
Alarm reset in y IALMRS j4s - 2¢ | NCMR speed is consie | Max curre
(Reset while) SIZZ’»K 3¢_|. -CME (ON while consis) DC5(m#
Torque limit selec ITLC 4F ﬂz
(According to torque li 31 ALM
mod) *-»K ~ Servo alarm out|
—~h3 ALM OFF while ale

? Connector st

FG Shields are connected to connec
Frame grounc

*1. # is the twisted shie

*2. DC24v power should be prepared b And double insulation or reinforced insulation equipniesatsledufior 24V powe.

*3. Connected while using absolute erBut never connect backup battery while using encoder cables wil

*4. Output signal should be received by linear

Note while usir24/ brak¢D(24V power should be separated from the power for input and (CN). Please prepare other power indiyotherwis,
there may be misoperation of input andigagduthile powetr
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3 Wiring and Connections

3.13Torque Control Wiring Diagram

| *3
Speed command il 5) V-REI 21 I BAT(+ Battery of absol
Max input volta + 10~ | A SC_, 4 2 | BAT: encod¢

_‘5 A 3.2\, 4.5\

Torque command il D.
Max input volta + 10~ | A

—Q:"EZ< PA A phase of encc
2 £ AP ulse division ou | Linez
20" 24Vl |, _l&( .=-> phase of encq receive
' 3L PHC_ o glise division ou |, SN75ALSL
—‘&< C phase of encq 0t MC34¢€ o
r ulse division ou| T.I. compa

S v
Control mode switch /C-SEL_|3¢ ﬂ» |
(valid while C /
A T
Zer-position fixation ir /ZCLAM | 3¢ ﬂ* |
(Valid while C
[ —
/S-ON 4(C ﬂ:’)
Servo ON Inj e —
(Servo ON while signa —— o .
P operation command | o /P-CcOP 41 $ qz-’ | \17_(_SC Signal grou
(P operates while
"—‘:"ﬂ_, — c | SRDY- Servo ready output\lON
Forbid FWD driving i|—e ~—F-C1 42 N SIZ?» be | srRD- .
(Forbidden while C while receivable /S|
0—:’—ﬂ_) — Ma:
Forbid REV driving i | o /MO 45 Nl y COIN L voltage
. p > Position finist optocoupl
(Forbidden while C - COll- iléni
&——H | pe (ON whilénishes OUtPLE
—|
Alarmresetin | o JALN-RS™ | 44 ﬂ_, | DC 30
(Reset while ( N-CMP . | Ma
o——H] o *_,K The spegd is consi| - cyrren
Torque limselectic ITLC 45 ﬂ.; | >N3BC N-CME- (ON while consist | pc sorr
(According to torque lin
modi ) .
42_, = ALM' servo alarm out
e ALN: OFF while ale

5 Connector st

FG Shields are connected to connec

*1 f is the twisted shie Frame grounc

*2. DC2¢ power should be prepared by user. And double insulation or reinforced insulation equipmentsxb2d\dhea

*3. Connected while using absolute encoder. Brdnreaackup battery while using encoder cables with

*4 Output signal should be received by linear

Note: While using 24V braker,DC24V power should be separated from the power for input and outputsigma other power individL
otherwise, there may be misoperation of input and output signal w
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3 Wiring and Connections

3.4 Regenerative Resistor Connection

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

3.14.1 Connection of Regenerative Resistors

The driver models 1R1A,1R7A,3R3AEIMDODB00D121D have no binlregenerative

resistor. When a regenerative resistor is externally connected, the resistor is connected to th
and B2 terminals. Refet o fiMas e ngi ei ng di agramo. Or it
terminals. Rbadface worfiBEQF dsiagglaend

In addition to 1R1A, 1R7A,3R3A,500D,600D,700D,800D,121D, the driver rindel has a built
regenerative resistor. When theaintegenerative resistor does not meet the requirements, a
regenerative resistor can be connected to remove the short wiring b&&éeminalB2

and connect the external regenerative res
volumethreehase wiring diagramo.

3.14.2 Selection of Regenerative Resistor

. . . LA o Maximal of extern
Mode Break resistg internal resistg external . :

resister resister resister
SD70€lR1A / 40 400
SD70elR7A / 40 200
SD708R3A / 40 100
SD706R5A 40q 6 ( 25 70
SD706/R6A 380 40q 6 ( 15 50
SD70®R5A 40q 6 ( 15 40
SD70eL20A 30q 20 10 30
SD70€L60A 30q 20 10 30
SD70€@R5D 80q 6 ( 80 225
SD706R8D 80q 6 ( 55 180
SD706R0D 200 40q 6 ( 35 110
SD7068R4D 40q 6 ( 25 85
SD70a110D 40q 6 ( 25 70
SD70eL.70D 3 0 oW 30 50
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3 Wiring and Connections

SD70e@40D

SD70e00D

SD70&600D

SD70600D

SD706/00D

SD70600D

SD70a.21D

30q 20 15 40
30q 20 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 bra
resistor according to the above table. Select the braking resistor's power according to the br:
frequency of the field conditions and the cooling cotidittmagiofy resistor, you could

consult factory if you have any problem.

3.5 Noise and High Harmonic Countermeasures

The following describes noise and harmonic measures:

This servo unit has a-buitticroprocessor. Therefore, it may be subjecframmdis

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.

5

5

Set the input command device and noise filterashelasto unit as possible.
Be sure to connect a surge suppressor to the coils of relays, solenoids, and electromac

contactors.

Do not use the same bushing for the main circuit cable and the input/output signal
cable/encoder cable, and do nohbmddgether. 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
the same power supply, coaneaise filter to the input side of the main circuit power
cable and the control power cable when therefieguieigty generator nearby.
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4Trial operation

4 Trial operation

4.1 Inspections and Notes before Trail Operation

In order to ensure the safe and doaikoperation, 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 ha
properly before that trail operation

Are thesettings, wiremd connections correct?

Is there any looseness in each fastening part?

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

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

5
5

5

5

4.1.2 Conditions of the Servo Drive

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

Are thesettings, wires and connections correct?
Is the supply voltage of the setvaoamial?
Is the driver status display interface free of wadalagss?

5

B

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.

B

B

4.2 JOG trail operation

The trial run refers to the JOG operation of the servo motor unit. The purpose of the sing
operation of the servo motor is to confirm whether the servo unit and theeseorcenitytor a
connected and whether the servo motor is operating normally. Confirm the following points
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 isatet tiran 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

5.1Basic Functions

5.1.1Quick Guide

’ Basic parameteiguick guid:

Y Y Y
Se_rveenabled, Over trar Motor rotation directi Stpp mode
Setting paramelers Pn601~| . Setting parameter Pi Setting parame!
For wiring detail Pn004/ Pn00S / Pr
/ N Y
i Regeneration resistar .
.Electromagnenc bra ‘ g Qerloat Torque lim
Setting par‘amet.ers Pn008/Pn009 Setting pargmetgrs Pn012/I Setting parameters Pro15i| Setting paramet&s050~Pn0
For wiring deta For wiring det 9P Setting parameters Pn045~|
circuitao Resistor conne (undervoltag

5.1.2Servo Enable and Ovieavel Setting
Enable

Set the servo ON-Q8) signal that controls servo motor electfifioatedectrification. Pin
numbers can be configurgghtameters Pn6®&L Pn609, and are always configured

effectively by parameters B®18 6 1 2. See Al nput SThgintardal Con
enable of the servo can also be turned on by seétitagiter PNOO1 (internal enable switch)
tol

Overravel

The ovetravel 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
madine exceeds the safe movement range. For rotating applications such as disc table and
conveyor, the o¥mvel function may not be required. In this case, the input signal wiring for o
range is not required.

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

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

1. Signal Setting

Pin numbers can be configured by parametetsPm&E®hnd are always configured
effectively by parameters @108 6 1 2. See @Al nput Signal Con
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2. Stop Mode

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

Dynamic brake (DB) stop: Byaieaiting 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 statisr 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 ovavel occurs, sdléte 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,
motor stops, it entersfte running state.

3. Warning Checkout

The ovetravel warning function is a function that detectdrtheebwarning (A.9A0) after the
ovettravel is entered when the servo is turned on. With this function, the servo unit can trans
the inforntimn on detecting the draarel to the host device even if thieawatisignal is input
instantaneously. When using ttrmhawelf umarnniom

The timing of check out-ragel warning:

OFF ON
_Invalid Valid Invalid Valid Invalid
Overtravel sig !
. ' Normal i
Overtravel warning | Warning status lasts 15 Normal
AL9AO - -
‘ Enable OFF does not check ou!w%ming ‘ Automatically clear warnings ‘

1) Awarning is detectdten an owravel 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-e¥esidgftale N
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5 Operation

(reverse ryprohibited)

3) When there is no instruction, atravelrwarning in the forward or reverse direction will be
detected.

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

5) Inthe ovdravel status, no wagri;idetected 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 aftérahel stagus is released and
will be automatically cleared afterwards.

5.1.3Motor Rotation Direction

The actual rotation direction of the servo motor can be switched by Pn002 without changing
polarity of the speed reference/position reference. At this time, although the rotation directior
motor is changed, the polarity of the output sigmakforo unit, such as the encoder
frequenecglivided 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.

Az Parameter| Range | Default | Unit Communicatior] -~ When
mode address enabled
Motor
rotation ” After
direction | K1 0 ) 0x0002 restart
Pn002 selection

Faces to the motor end:
0- Counterclockwise direction is positive
1- Clockwise direction is positive

5.1.4Stop Mode

1. Servo OFF and class 1 alarms

Motor stop method can be selected by Pn004

A Dynamic brake (DB) stops and maintains
motor can be stopped in an emergency, and the DB status is mashopipied after

A Dynamic brake (DB) stops and DB status
motor can be stopped in an emergency and the DB status is released after stopping.

A Coast to a stop: St ophe#&idionmesistance afthe y , wi t
servomotor in operation.

When the servo motor stops or rotates at a very low speed, when dynamic braking stop i
the same as the free running state. No braking force is genthrafeeeasiiming 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 al
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

5.1.5Electromagnetic Brake

A holding brake is a brake used to hold the position of the movable part of the machine wher
Servo unisturned OFF so that movable part does not move due to gravity or external forces.
Holding brakes dmailt into servomotors with brakes. Please use it as shown below.

\ertical Axis Shaft with External Force Applied

_ Servo motor Moving part of machine

Holding brake External force servo motor

| Prevents the moving part fro
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 enst
brake operation time.
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Servo enable signal@l§  OF¥ Oon OFI
Motor pow OFt ON 3 OFI
Brake linkage signal ( OFt On OFt

i Brake holdi
Electromaanetic brake ¢ Brake hola Brake relea 1

=
Nc YES

Position, speed comn 1 N

K=

2

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

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

3. When the motor is locked, it may cause danger when the servo motor is prevented fron
operating when the servo is turned offofbinéock 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 sigr
(/BKYurns OFF. At this time, the brake signal (/BK) output time can be adjusted by setting the
brake command output speed value (Pn010) and the derake@BmMmand waiting time
(Pn009}he brake signal (/BK) output time can be adjusted.

_ Oon OF}
Servo enabgggnal (fON
Brake linkage sig/k ON 1 OFt

Motor is in
Motor pow —_—
Motor pow P powere Brake delay
\ release speet
) PnO1
Feedback spe
2

Brake del:
Pn0O

When the motor speed is lower than the set value of Pn010 after the power to the servo mot
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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, ar
outputiine 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-G&tysi@isl(éBe
turned off at the same time. By setting Pn008, it is possible to change e tinfefr
servo ON (fSN) signal is OFF to when the motor actually enteenérginegtate.

Servo enable signal signa@Diy On OFt#

Brake chain signal ( Brak: releas Brak holdin

The motor is

Motor energiz
powere

Motor energiz
Pn00

Note:

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

At this time, the machine may move before the brake due ob tie loielkg action.

5.1.6Regenerative Resistor

Refer to ARegeneration Resistor Connectio
regenerative resistor, set parameters Pn012 and Pn013 according to the external resistance

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

A smling method (natural caiovecooling): Set to 20% or less of the regenerative resistor
capacity (W).

A Forced air cooling: Set to 50% or | ess

Example: When the capacity of toedleify external regenerative resistor is 100\Whghe sett
value is 100W x 20% = 20W. Therefore, set Pn012 = 2 (setting unit: 10W).
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5.1.7verload

This servopack can change the detection time of the overload warning (AL.910) and overloa
(continuous maximum) alarm (Er. 720). However, it is notchasgjblthtooverload

characteristic and the detection value of the overload (instantaneous maximum) alarm (Er. 7
The factory defaults are:

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

The factory overload warning detection time h@@kedbad alarm detection time. The
overload warning detection time can be changed by changing the overload warning value (P
In addition, using it as an overload protection function corresponding to the system used car
improve the security objrstem.

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

Overloz &
detectic
time 50% overlo
warning detec
\\ Overload ala
M detection cul
/\\\ \\\
20% overlo \‘\\\ \“\\‘
warning detec Ths~el 0 TTme—ll L
o T T Torque comm:é %
—————— [
Lol
1009 2009

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

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

By detecting the overload alarm by using
detection time can be shortened. The detection value of the omgloaol@nsi@ximum)
alarm (Er. 710) cannot be changed.

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

Forexample, as shown in the following figure, after setting Pn016 to 50%, the overload alarn
be detected earlier because the motor overload is calculated from 50% of the base current.
the value of Pn016 is changed, the overload alarm deteittioa tinamged.

Overload detect
time

1(0% overload alarm detection
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5.1.8ultiturn Absolute Encoder

When using a mtiitin absolute encoder, an absaluie detection system can be constructed

by a host device. With the absolute value detection system, it is not necessary to perform ar
return operation every time the power is turned on. In order to save the position data of the
absolute encodehattery 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, ins
the battery in the host deVite battery voltage is 3.2\5V. If the tiary voltage is lower

than 3.2V, a battery uvibdiage alarm (ER.830) will appear. Generally, 3.6V/3.7V lithium
batteries are used.

Related parameters setting:

Ftéggt;on Parameter Rzng Desfault Unit Cor;;gl:en;anon When enable
Methodo
use absolutg OK 1 0 ) 0x0040 After restart
encoder

0-Use an absolutacoder as an absolute encoder: If the motor is an ab)
multiturn encoder, setting this parameter to 0 can usduhe abshiute
Pn040 | functionThis function must be usedhetbncoder cable with battery, othe
the servo will alarm (ER.810).
1- Use an absolute encoder as an incremental encoder: When used a
incremental encoder, the powef posi ti on wonot
alarm, corresponding to multipld revt i ons, wonodét ha
is undevoltage or the drive idergized
Absolute
encoder
battery 0K 1 0 : 0x0041 After restart
warning/war
ing selectior

PNO41 0- Set the low battery voltage as a fault: The driver powerugrésets

seconds to monitor the battery statusvbltadgs will be reported as an un
voltage alarm (Er. 830). Over time will not be detected. The drive can
normally in a fault statue.
1- Set the low battery voltage as a warningudltapetbelow 3.2V) will be
reported as an under voltage alarm (Al.930). It will always monitor the
voltage and can be-sstbvery meanwhile enable running is out of restr
Absolute
encoder | OK 2 0 ’ 0x0792 After restart
operation
0- Noaction
1- Write motor parameters to encoder EERRD Mpdifying the motor
parameters, you need to perform this operation to write the data to the
2- Clear muttiuirn encoder laps: if you use it initially or replace or insert/
the battgrduring powdown of the drive. After power on, an encoder ba|
alarm (Er. 810) will be reported. This parameter is set to 2 in the serv
statusdfter setting it to 2, the parameter Auildmeatically return to 0, this

Pn792
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normal phenom@) and it can only be cleared afpenweredlhe alarm
clearing will clear the encodestannltialue at the same time, and the sin
turn value will be retained

Related monitoring data:

Monitoring o . Communicatio
—_— Monitoring name Range Unit address
Absolute encoder |  0x80000060 Encoder
. . O0xEO011
Un010 singleturn value (0 4iiiiiii pulse unit
Displays the singlen absolute position of the absolute encoder
Absolute encoder|  0x80000060 Encoder
. . O0xEO011
Unoiil multiturn value I 4iiitiii pulse unit

Display the number of turns of théunmuithcoder when the +uuiiiencoder
is used. After the rtulth encoder reset operation is performed, the.valy

1. When replacing the battery, please do it when tpeweredi®n and the encoder line is co
normally, otherwise the encoder backup warning will be reported when it is connected a¢
the absolute position is lost and it is necessary to cledutheneudiing circle action again.

5.1.9Torque 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:

Pn050 | Torque limit method description Rk
parameter

0 Analog torque (torque mode is invalid) Pn405
1 Maximum torque limit 1 Pn051
" . . Pn051

2 Positive torque limit 1 (Pn051), reverse maximum torqug
Pn052
3 Maximum torque limit 1 when the torque limit switchii Pn051
signal is OFMaximum torque limit 2 when ON. Pn052
4 Restricted by internal torque command (effective in torg] Pn410

1.The input voltage of the analog command for torque limiting has no polarity. The abs
voltage is taken, and the torque limiting value corresponding to that absolute value is usec
direction and the reverse direction.

2.1f the set value exceeds the maximum torque of the servo motor used, the actual torq

63 SD70Geries Servo Technical Manual



5 Operation

2.Torque limit output signal

The torque limit (/CLT) output is ON means the motor output torque is in the limit state. This
can be used to confirm the status of the current tardue limih e mot or . Refer
Qutput Circuito for the wiring method. Re

3.Torque limit under voltage

When the instantaneous power failure and the main circuit power supply voltag®re insuffici
a short period of time, the main circuit DC voltage inside the servo unit is below the specifiec
value, an undeoltage warning is detected, and the function for limiting the output torque can |
selected. Related parameters are as below:

Azl Parameter Range| Default| Unit Calririunies e When
code address enabled
| 0x00
Undewoltage | o o |- 0x0045 | After restar
function selectiq
0x02

Pno45 | 0-No Detection of Main Circuit Descent Warning

1- Detection of Main Circuit Descent Warning

2 - Detect matircuit down warning and perform torque limit. The relev
Il imit is matched with PnoO046#dtagé€

torque | imito.
Torque limit 0
when main circy K 50 % 0x0046 Immediately

Pn046 | voltage drops| 100

According to the under voltage warning, it will impose the torque limit
servo unit.

Torque limit 0

release time | ¢ 100 | ms | 0x0047 | Immediatel
when main circt
Pn047 voltage drops 1000
After the undeoltage warning signal releases, thelimitjualue is controll
within the servo unit ac c ovpoldgefhng
of the main circuito.

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

Unesvoltage warning, apply torque limit inside the servo unit. After receiving the under voltag
warning release signal, the torque limit value is controlled within the servo unit according to 1
release time. The logical timing is as follows:
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Main circuit power disconnectic
Main circuit input pow < n

280V The bus voltage drop speed can be alle)
limiting the output to
bus voltag 20OV —mmm e o T g the, outy putto ____ [ _____

Undervoltage warl Starting torq

m Y Pn04
Torque lin
Pn0o4

0% Torqu

1: 560V at 400V
2: 400V at 400V

5.2Position Mode

Fordetailsonthei ri ng rel ated to the position mod
Position Controlo. The position control i
default).
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5.2.1Quick Guide

Location Contro
Quick Guide

Connect each part properly
Drive panel display is normal

The upper system serjds
a fixed pulse

No

Is the actual position
consistent with the giyve

Confirm the gear ratio (Pn204,
Pn206), frequency output (Ph070)
setting

Run response to mee
requirements?

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

=

For details of gai
Yes adjustment, see
"Adjustment”

]

A
The end
No

Is the direction of operatiop»
onsistent with the given?

Enable operation

Confirm Pn202 settirg
direction

A\ 4
A\ 4

5.2.2Basic Settings
The following describes thee Is&ttings for position control:
1. Command pulse filter selection

The appropriate command pulse filter can be selected according to the frequency of the higk
pulse in operation, which can be set by parameter Pn200. For details, refer to the relevant
degription of the function code. If the selection is not appropriate, the received pulse of the <
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 uni
selected.
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Fléggtéon sztltlljrég Order form Forward instruction Reverse instructio
Pulse + PULS PULS
0 direction | v — LI TL | ouls |
iti SIGN SIGN Low level
p%sg;?c\:/e CN-11) — High level ONi-q) L towleel |
ow ~ ow
CW+CCW| Gy Low level Nty —JL T L
1 pOSIFIVE Cccw ccw ] Lowlevel
logic (CN1-11) SN | N | S N R
—DH%QOU 90:
Quadrature prasaa L1 PhassA  — |
Pn201 4 encoding 4 %% (CN1-7)
times PhaseB
PhaseB I LI LI | cNi-11) L
Pulse + PULS | | ||
. . PULS
5 direction (CN1-7) ({CN1-7) v
ntlega_tlve (SC‘(I\EJT-H} —1 Lowlevel | @iy [ ighieve
ogic
cw ——— | cw T
6 CW+(§CW (©N1-7) —  Highlevel ONIT) I
negative | .o cow -
: U | et
logic (©N1-11) ON1-11) Hanlevel

3. Electronic gear ratio

When the reduction ratio of the motor shaft and the load side is n/m (when the load shaft rot.
n revolutions when the motor rotates by m revolutions), the set value of the electronic gear r

can be obtained byfiiiowing formula:

PR I
%] AACCO&ADE%E

a;rt

c‘!’c 2

T
me

%IA@@]

T OEAEDAT AN TO
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Mechanical system

Ball screw Rotary table Belt + Pulley

Command unit: 0.01°

Step{ Content Command unit: 0.001mm

Command unit: 0.005mm
Load shaft Load s\haﬂ
DHEEJ@EID Reductio !
Load s ratio1:101 | Reduction Pulley dia: 100mn|

. . ratio 1:50
24 hitencoder Ball screw lead: 6n 24 bit encoder
24 bit encoder

Rotation angel per t Pulley dia: 100mm
1 Machine | Ball screw lead: 6n 3609 P (Pulley circumfereng

specificatio] Reduction ratio: 1/ ; . 314mm)
Reduction ratio: 1/1 Reduction ratio: 1/5
Encoder 8388608 (23 bit)| 83886708 (21t) 8388608 (23 hit)
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) 0.01° 0.005mm (5mm)
Load shaft
movement
4 1 rotation | 6mm/0.001mm = 6( 360°/0.01° = 3600314mm/0.005mm = 62
(command
unit)
5
5 | Electronic|0 W0 0 Yy gpn 5) 6 Yooy eum
gear ratio| pnmm p| YOOWYPUUN § gcymmp
COTMMT P
Pn204: 8388608 Pn204: 83886080( Pn204: 419430400
6 | Parameter
Pn206: 6000 Pn206: 36000 Pn206: 62800

1. Electroniggear ratio numergt@n204) set to 0, electronic gear ratio than the denominator
the value of the number of pulses corresponding to the motor running one lap, for exampl
(numerator) set to 0, Pn206 (Denominator) set to 10000, it means that theru{}iet cowtpr
controller, etc.) send 10000 pulses servo motor turn one lap.

2. 0.00Delectronic gear ratio (BJA) 8 $&8nd this setting range, "Parameter Setting abnol
(Er.040) alarm" (for 23 bit encoder).

5.2.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 outpt
Pl ease refer to ifirPoowiittd ofnorCowinrainndg | cheptuai IC
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2. Setting the deviation clear mode

The shape of the clear signal is set by Pn272.

Function Parameter Range | Default| unit Communicatiol ~ When
code 9 address enabled
. . . Power
Poz;ggr r?]i\g:tlon Ox0& 0 . 00272 down
0x03 effective

Set the clear mode of the digital position deviation clear signal (/CLR):
OHevel clear when cleared

1-rising edge OBON clear

2-Clear whenlgvel OFF

3falling edge clears wher>ORF

Pn272

When Pn272 = 0 or 2, in order to peearrsignal processing, the amplitude of the clear signal
must be 250&s or mor e.

When Pn272 = 1 or 3, in order to perform clear signal processing, the amplitude of the clear
must be 20&s or mor e.

If the setting is set to hold,dlea servo lock function is invalid. As a result, the servo motor
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 cledeiztiposgien
the deviation clearing method by Pn273:

Az Parameter | Range Default | Unit Comesis e
code address enabled
Position 0x00 Power
deviation K 0 : 0x0273 down
clear mode| (ox02 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 daviati

5Cleared in case of servo OFF, alarm and limit

See the fADeviation Clearanceo for detail s

In position control, the positional deviation remains unchanged when the servo motor is stop
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due to the traviehit.

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

will not beleared automatically, which may cause the motor to fly when the travel limit is

5.2.4Command Pulse Prohibition

The command pulse inhibition (/INHIBIT) function is a function that prohibits the command p
input from being counted dpasition 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 configuratitime phrerefiorieer
configuration (0x0D) needs to be performed by paramétePaE0HO1

2. Command pulse inhibited wiring

The command pul se disable signal is a uni
Circuito for wiring details.

5.2.5Positbning Approach

When positioning is close to (/NEAR) position control, the host device may receive the positi
proximity signal before confirming the positioning completion signal, so as to prepare for the
sequence of actions after the positionmglited. In this way, the time required to complete

the positioning can be shortened. This signal is usually used in pair with the positioning com
signal . Refer to the APositioning compl et

1. Positning close to the configuration

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

When the difference between the commandipblseof the host device and the movement
amount of the servo motor (position deviation) is lower than the setting value of Pn260 (posi
proximity signal width), the signal is output when the positioning close output condition is sat

2. Locatinglase wiring

The positioning proximity signal is a uni
Circuito for wiring details

5.2.6Positioning Completion

In position control, it indicates the servo motor positioning completed.(/COIN) signa
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1. Positioning completed configuration

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

Function . Communicatior| When
code Parameter Range Default Unit address enabled
Positioning p
completion K 7 Commanc 0x0262 Immediately
range 1073741824 unit 0x0263

Pn262 | In the position control, the servo motor positioning completion signal will be
the difference between the conputsminumber from the host device and the s
motor movement amount (position deviation) is lower than the set value that

host device confirming positioning has been completed.

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

HUTEI] Parameter, Range Default Unit LR ny e
code address enabled
Positioning )
completion - Ox0K 0 ' 0x0274 | Immediatel
signal 0x02
output timeg

Set the output timing of the positioning completion signal /COIN:
Pn274 | 0-Output when the absolute value of position deviation is less than the posit
completion range (Pn262).
1- Output when the absolute value of the position deviation is smaller than th
completion range (Pn262) and the command after the position command filt
2- Output When the absolute value of the positiimm degimaller than the positio
completion range (Pn262) and the positioning command input is 0.

2. Positioning completion wiring

The positioning completion signal is a universally configurable digital output. For wiring detai
refer tOufipagqu€nceuito.
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Example of optocoupler ¢ Example of relay ci
Controll: Controll:
5V~30 5V~30
Servo driv Servo driv
N

SED Nt: SE

oC; oc

ﬂ ﬁ

Twisted pi Twisted pi

5.2.7Command Pulse Input Magnification Switching

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

Please switch the command pulse magnification while the position command pulse is 0. If th
position command pulse is not 0, the servo motoenagyosiitsn 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 pi
number configuration (0x10) needs to be péqaratheters PnEORNG09.

Huinziielr Parameter Range| Default| Unit S EELTD When
code address enabled
. Command_ puls_e K 1 .Xl 0x0203 Immediately
input magnificati¢ 109 times

Set the command pulse input magnification value to denjisaetion with
ON/OFF of the command pulse magnification switching signal for switch
position command pulse input magnification to 1 and the parameter setti
Note: The input pulse frequency is too low. If the value is set tepdadymaty
not be steady.

Pn203
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Valit
Command pulse input mul Invali
switching input signal /F Vali
Command pulse input mul Invali
switching output signal /P
Below 4n Below 4n
Internal acti x1 Pn20: x1

2. Command pulse input magnification switching wiring

The command pulse input override signal
I nput Circuito for wiring details.

5.2.8Smooth Settings

The command pulse input is filtered to nratagithreof the servo motor smoother. This
function is more effective in the following situations

The host device that issued the command does not perform facceleration
deceleration

When the instruction pulse frequency is extremely low

affected. Please use it reasonably.

The filterelated parameter settings are as follows:

Function .. | Communicatid When
code Parameter Range | Default | Unit address enabled

Positiomommand lew ., After

pass filter time const OK 655 0 ms 0x0211 stop

This parameter is used to set the time constant-ofdee fingtass filter

corresponding to the position command and it can reduce the mechanical s
case of abrughanges in the input pulse command frequency by setting this |
set too large, the servo response will slow down.

Pn211

Moving average After
filtering time of positi{ 0K 1000 0 ms 0x0212 <o
command p

Pn212 ["This parameter is used to set thedisiant of the moving average filter of the

corresponding position instruction. It can reduce the mechanical shock in th
abrupt changes in the input pulse command frequency by setting this paran
large, the servo response wilbishow.

74 SD70Geries Servo Technical Manual

When the pasih command smoothing function is set, the system response may be



5 Operation

The difference between the position comnyass lffer time constant and the position
command's moving average filter time is shown below:

Low pass filte Moving average fil
Position instruc Before filteri  Position instuc —  Before filteri
After filteril — Afterfilteri
1009 1009
63.29
36.89
> PN Time > > Time
Pn21 Pn21 Pn21 Pn21

Moving average fil

T Before filteri
m After filteril

\

P21 Time

Position instruc

5.2.9requencyivision Output

The encoder frequediyded pulse output is a signal that is output to the outside in the form of
twephase pulse (phase A, phase B) with a phase difference of 90° after processing the sign.

from the encoder inside the saittdJsed as position feedback in the host device.
Frequencyivision pulse output parameter configuration

How to set the encoder frequency pulse output as follows:

ALEHE Parametel Range Default Unit ComnEELe e
code address enabled
Encoder 16K
divider 4194304 2048 0x0070| After restart
pulses

Pn070
The number of pulses per cycle from the encoder is divided by frequ
accordance with the set value of this parameter. Please set it accord
system specifications of the maufdrigost device.

Divided Aft
Pno72 | frequency| oK 1 0 - 0x0072 ter .
output restar
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reversed

A/B pulse phase sequence logic when setting forward/reverse:
0Dondét revert the pulse output
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 ar
divided down and output to the set value of Pn070.

The encoder's numbetivitied pulse outputs is set according to the system specifications of th
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 frequemputdigist encoder shall not exceed
4MHz (after 4 times frequency), as shown in the table below:

" Freauency Deviion] Seting | ECoder REsOUON  pper it otor
(pulselr) 17bits| 20bits | 23bits p

16K 16384 1 o 0 0 6000

16386 32768 2 o o 0 3000

3277K 65536 4 ) ) ) 1500
6554 131072 8 0 ) ) 750
13108R 262144 16 - 0 0 375
26217k 524288 32 - o o 187
52435R 1048576 64 - ) ) 93
1048704 2097152 128 - - ) 46
2097408 4194304 256 - - o 23

Outpuexample: When Pn070=16 (16 pulses per revolution), an example of the output of the
encodedivided pulse outpyghlse (PAO) signal and the endiviied pulse outpetase
(PBO) signal is shown below.

1 Resolution Pn070=16
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2. Frequency division atieversed

When forward, B phase When reversing, phase
leads 90° A leads 90°
90° 90°

Time Time

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

The amplitude of thphase pulse varies with the number of encoder flegsienqyulses
(Pn070) and is consistent with the amptiteddpbhiise. The smaller the frequency division
pulse number (Pn070) is, the widephias&pulse amplitude is.

Frequency division pulse output wiring

Refer to the fALinear Drive Output Circuit
output.

Servodriv  Twisted %

< 22684 Using a linear rece
SN7EALELTE

M o

1
o )
0

T

PC(
PC(
IGNL
GN[ Please connect the s
e J’\ - wire according to

requirements of
Sheild wi equipme

The voltage of the encoder divider pulse output is differential £ 5V, the C (Z) phase puls|
because of the pulse width, so it is difficult to measure the change with a multimeter, an
cooperat with the higipeed input point of the upper computer to capture the pulse, or the

encoder divider pulses (Pn070) can be set to the minimum (16), and then cooperate wit|
voltage file to measure.
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5.3Speed Mode
Fordetalsn speed mode wiring, see fiSpeed Cont
control mode selection (Pn000).

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

5.3.1Quick Guide

Speed Control Qui
Guide

Internal speed col .

Connect each part pro (Pn000= The upper system gives a binary
e

Drive panel display is nc ~ (/SPDA, /SPEB,/SPED

Select internal speed (Pn304, Pn305,

Analog speed cor¢
(Pn000=

The upper system gives a fixed vc
REI

Is the actual speed cons’

Monitoring Un103, receiving with the give

follows given chan¢

Confirm the wit Yer Confirm analog speed com

Yes (WREF gain settingn300, Pn302, P!
See"Analog Input Circuit" for ¢
v

-y -

Y

Enable operat

Run response to n
requirement

Gain adjustment,
e “"Adjustment" for del

Confirm Pn301 setting dire

A v
[ - -
The quick wiz.
> end

5.3.2Basic Settings

Is the direction of oper
consistent with the git

Control mode selection (Pn000=3), internal speed mode, internal speed command direction
selection based digital input (/S internal speed command selection A)J/8RE&rnal
speed command selection B {ERIDnfiguration to select the speed instruction.

The control mode selection (Pn000 = 1) is the analog speed mode. The speed command is
acording to the voltage-BBF (CN%, CN3®6) and the set value of analog speed command
gain Pn300.
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The basic settings for these two modes are described below:

1. Analog speed

Function " Communicatio When
code Paramete | Range| Defaultf  Unit Address enabled
/;n:qu 15K 0.01v/
P 600 rated 0x0300 Immediately
command| 3000
. speed
Pn300 [—-33N .
This parameter is used to set servo motor speed that should be equa
voltage value-REF) required for the speed command of the rated vall
Caution: Do not applyre thariOVK 10V and exceeding this range may
damage to the driver.
Analog
speed ; ) .
command oK 1 0 0x0301 Immediately
Pn301 |_Negation
Set the voltage polarity of the analog speed command:
0-Positive polarity: positive voltage correspmsitivio speed command.
1- Negative polarity: positive voltage corresponds to negative speed @
Analog
speed 0K .
instruction| ggs 35 0.40 ms 0x0302 Immediately
PN302 filter time

The function could be set to smooth the speed command whéiftearis g
applied to the analog speed commREd-{\ihput and it does not usually
to be changed. If the set value is too large, the responsiveness may (
Please set this parameter while confirming the response.
Analog
speed
command| OK 3 0 \Y 0x0303 Immediately
dead zone
Pn303 range
In the analog speed control, even if the input command is OV, the ser
may rotate at a slight speed. This is because there is a slight deviatio
commands inside the servo unit. This erroelcambated by setting an
appropriate analog speed command deadband range.

Set the analog voltage value of the speed conitrarkel,(V s ee A Anal og | npu
that makes the speed of the servo motor rated as the analog speed command gain Pn300.

Example: The factory default parameter Pn300 = 600 (6V corresptedspedd
(assuming 3000rpm). If tREW input voltage is 1V, the speed command corresponds to
500rpm. If 3V is input, the speed command corresponds to 1500rpm.
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Minimum input voliL0\

Motor spe: r/mil

Rated Spe

Factory setti

8/ <

Maximum input vol +10\

3¢

]
)
[
A ]
[
,

N

Input voltage rai OV~ 1(

Adjustment of instruction offset
When analog spesmhtrol 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 ur
fof fset o.

slight

¥ Voltage

Setting range 1.5V~30V corresg
to ratedpee

deviation is called
Motor sper Motor spe:
v Offse > Y After offset adjustn
V-REFVoltag V-REF Volta

There are two methods of automatic adjustment and manual adjustment of offset adjustmen
Automatic adjustment is automatic adjusting command offset (Fn100) and manual adjustmel
(Fn101)

manual

Iy

adjusting

command

of fset

1. For automatic adjustment, be sure to adjust the command bias amount in the state of <
upper computer (PLC, knob, etc.) giving Ovcunitaged.

2. When adjusting manually, observe the operation of the motor while adjusting in the sta
3. If the factory setting is restored, the offset adjustment value will not be initialized.
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2. Internal speed

Function .| Communicatig

code Parameter Range | Default) Unit address When enable
'”temf' SPee! ¢ 10000| 100 | rpm|  0x0304 | Immediately

P304 '”tem;' SPe€| 0% 10000] 200 | rpm|  0x0305 | Immediately,

Pn305 '”tem;" SPe€| 0% 10000] 300 | rpm|  0x0306 | Immediately,

PN306 When operating inititernal speed mode, the servo unit provides 3 inte
speed commands and selects A and B through the switching value int
command. When the switching value internal speed command selectg
OFF state, the internal speed is default as 0.

The speed is selected through the digital input signal control:

Switching value input sign . ) . )
Direction of speed instruc Speed instruction
/SPED | /SPDA | /SPDBB
OFF OFF 0
OFF ON - Internal speed 1(Pn30
OFF Positive
ON ON Internal spe&{Pn305)
ON OFF Internal speed 3(Pn30
OFF OFF 0
OFF ON . Internal speed 1(Pn30
ON Negative
ON ON Internal speed 2(Pn30
ON OFF Internal speed 3(Pn30

5.3.3Soft Start

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

Function Parameter Range| Default| Unit Communicatio When enable
code address
Speed
command 0K
trapezoidal 0 ms | 0x0310 Immediately
Pn310 accgleration 10000
time
Acceleration time of the set speed is from Or/min to the max speed (c
to the motor model). When the given speed isasmthaor the max speed
the actual acceleration time is calculated in proportion.
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Speed
command 0K
trapezoidal 0 ms | 0x0311 Immediately
pn31y | deceleration 10000
time

Deceleration time of the set speed is from max speed (corresponding
modeljo Or/min. When the given speed is more or less than the max s
actual deceleration time is calculated in proportion.

Maximum spe

Target spe

-

P

Actual deceleration

Pn31

\ J

Actual deceleration

A

Pn31

Calition

Notethat the acceleration and deceleration time refers to the acceleration from 0 to the m
deceleration from the maximum speed to 0. It is judged by the maximum speed and not
or the given speed.

5.3.4Zero Fixed Functien

The zerdixed function means that when theasition fixed signal (/ZCLAMP) is ON, the servo
lock is performed when the input voltage of the speed c&Bpisddier than the speed

set by the fixed zero value (Pn501). At this time, theqpsstimrmed inside the servo unit,

and the speed command will be ignored. Therefore, when used for speed control, the host d
does not build a position loop.

The servo motor is fixed within + 1 pulse of the zero position fixing effEs@reiposition.
rotation occurs due to external force, it will return to the zero position.

1. Zerdfixed configuration

The signal is not configured in the factory default switch configuration. Therefore, the pin nur
configuration (0xOC) needs to be perforrashistgrs Pnd0Pn609.

Ao Parameterl Range | Default | Unit SRR Sl
code address enabled
Zero . .
Pn312 speed 0K 3 3 - 0x0312 Immediately
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clamp
mode
Speed mode, setting the switching speed zero clamp signal (/ZCLA
mode:
0 Invalid
1- Speed command is set to 0, not clamped after shutdown
2- Speed command is set to 0, clamped after shutdown
3Speed command is | ower than @
then speed command is set to O at first, clamped after stop.
Zero
Speed p
Clamp K
Pn313 Speed 10000
Threshold
Set the zero control switching
is set to 3.

10 rpm 0x0313 Immediately

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

Speed V-REF speed command
Zero positonclamj . 4/ — ﬂ _
speed threshold Pn3 ]
i i Time
| |
o
I
ZCLAMP ON | OFF
I I
Zero position clamp funct . .
valid I invalid I valid I invalid
I I
2. Zerdfixed wiring
Thezerd i xed signal is a universally confi gul

wiring defls.
5.3.5Rotation Detection Signal

When the motor speed is greater than the set value, a digital rotation detection signal (/TGO
output.

1. Configuration of rotation detection signal

Almeien Parameter | Range| Default Unit CEIIEED Ot
code address enabled
Rotation 1K
determinatiof 20 rpm 0x0317 Immediately
Pn317 | threshold | 10000

When the motor speed is higher than the set value, the switch rotatio
signal (/TGON) is output.
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This signal is not configured in the factory defaultgligitainfiguration. Please confirm
before use.

The signal is not configured in the factory default digital output configuration. Therefore, the
number configuration (0x03) needs to be performed by paramefm§ Ph613

The output condition isttreasignal 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 cenfigliriaby i t a | out put sigr
OQutput Circuito for wiring details.
Example of optocoupler « i
p p p Controll Example of relay ci Controll
5V~30 5V~30
Servo driv Servo driv
N
SE NK SE
o] o]
GN 1 i GN
Twisted pi Twisted pi

5.3.68ConsistentSpeed

The speed coincidence sigr@MR) is a signal that is output when the difference between the
speed of the servo motor and the command speed isrdgwalrs than the set value of the
speed coincidence range Pn320. Used when interlocking with the upper device. This signal |
output signal during speed control.

1. Configuration of Speedsistent Signals

Function Parameter Range| Default| Unt Communicatio| When
code address enabled
Speer‘;rfogs'sm K 10 | rpm 0x0320 | Immediately
PNn320 g 100

When the difference between the motor speed and the command spe
than the set value, the swijteled match signal@MP) is output.

In thefactory default digital output configuration, the signal is configured as CN129 and 30 pit
numbers (Pn614=0x02) by default. Please confirm before use.
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Motor spee

Within the two dashed lin-CMP outps

For example: Pn320=100, when tht
command is 20/min, the feedback spe

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

Speed comma

2. Wiring of speednsistent signals

The speedonsistent signal is a universally confidigitdlleutput signal. For details on wiring,
see fiSequence Output Circuitao.

5.4 Torque Mode

Refer to AConnection Example of Torque Co
mode. It is selected by control mode selection (Pn000=2¢. Mbdedsodivided into the

internal torque command (Pn400=0) and the analog torque command (Pn400=1, factory def
by the selection of the torque command source.
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5.4.Quick Guide

Quick Guid

Internal torque comn

Connect each part pro (Pn400 =

Drive panel display is nc

¢ Analog torque comn
(Pn400=

»

Internal torque command f

TheHos system is given a f
voltage-REF

Is the actual torque con

Monitoring Un102, receiving ith the i
with the give

follows giveshanges

. . . Confirm analog torque com
Confirm the wirinREF Ye: related settir

Seccetail In Analog Input Cit Pn404, Pn405, Pn407, F

Y

.y -

Y

Enable operat

Run response to n
requirement

Nc Gain adjustm
Yes See "Adjustm
Instructions" for de

Confirm Pn406 setting dirt

v y
S <QuicI<Guide>
End

5.4.2Basic Setting

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

Is th runnindirecticsamiwitf
the giver

\ 4

When (torque commaelection 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 1
can be given by writing the address 0x0410 th#ggHAR®N pn400 = 1, it is dogna

torque command, and the torque command is given according to the voltagesfonnected to t
(cn19, cni10) and the set value of pn405 (analog torque command gain).
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Fléggtéon Parameter | Range| Default| Unit COI’:(;T(;I:Q;CSBIIO e\av;kflg d
Torque
command 01 1 - 0x0400 Immediately
selection

AR Select the command source of Torque control:

07 Internal setting
17 Analog setting

Analog torqug 0
command filtg 0.00 ms 0x0404 Immediately

time 655.35
Pn404 | The parameter is used to snimdtiorque command when we apply a de
filter to the analog torque commd&teH)Tinput, usually it does not need {
changed. If the set value is too large, the responsiveness may decreg
please set it up as we check the response.

0.1v
Analogorque| 10 30 IRated 0x0405 Immediately
command gai 100 Torque

Pn4os | This parameter is used to set the analog voltag&rizyieguired for the
rated torque of the servo motor.

Note: Do not apply a voltage ab@¥e 10V. exceeding this range may
damage the drive.

Analog torqug

command 01 0 - 0x0406 Immediately
invertion
Pn406 . .
Analog voltage corresponds to the polarity setting of the torque comn|
0- Positive polarity: Positive voltage corresponds to positive torque co
1- Negativeolarity: Positive voltage corresponds to negative torque co
Analog torqug
command | . 5 0 Vv 0x0407 | Immediately
deadzone
range
Pn407

In analog torque control, even if the input command is OV, the servo 1
rotate at a slight speed. Thisdguse a slight deviation occurs in the cor
inside the servo. This deviation can be eliminated by setting an apprg
torque command deade range.

Internal torqu 500

command in 500 0 % 0x0410 Immediately
Pn410 | toque contro

Set theénternal torque command value during torque control.

Example:

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

3509 Maximum output voltage

Minimum output vol-10\ 2009

/ 1009
¢ 3 1 //

1 3 1C

VoltageV

1 le N
[ g

| Setting range 1V~10V corresponding to rat

-1 -3509

Input voltage range OV~:

5.4.3Adjustment of Command Offset

When using torque control, even if the command is 0V, the servo motor may rotate at a sligh
speed. This is because there is a slight deviation in the Commands ingide Tiesservo

slight deviation is called Aoffseto.
Torqu Torqu
v Offse > . V After offset adjustn
T-REF Volta T-REF voltay

There are two methods of automatic adjustment and manual adjustment of offset adjustmen
Automatiadjustment is automatically adjusting the command offset (Fn100) and manual
adjustment is manually adjusting using co
Functionso.

1. For automatic adjustment, be sure to adjust the ls@s@aodnt in the state of servo OFF .
upper computer (PLC, knob, etc.) giving Ov voltage command.

2. When adjusting manually, observe the operation of the motor while adjusting in the sta
3. If the factory setting is restoredfstiteadiustment value will not be initialized.
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5.4.4Speed 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 tt
motor speed is not controlled. Therefore, when the input command torque is greater than the
torque, the motor speed will increase significantly. In this case, the speed needs to be limitec
this function.

5.5Hybrid Control Mode Selection

The servaonit 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 switcl
conditions.

AUy Parameter | Range| Default| Unit ST U]
code address enabled
Control modg
selection 0K 11 0 - 0x0000 After restal
4-Internal speed>=Analog speed: Switch control mode via ON/OFF
/SPDA and /SPB.
5-Internal speed>Position mode: Switch control mode via ON/OFF
/SPDA andSPDBB.
6- Internal speed<Torque mode: Switch control mode via ON/OFF ¢
/SPDA and /SPB.

7 - Position Mode<Analog speed: Switch the control mode through Q
Pn000 | of the switch control mode swit8fE{/ICsignal
8- Position mode<Togue mode: Switch the control mode through Ol
the switch control mode switeBELE signal
9-Torque Modex<Analog Speed: ON/OFF Switching Control Mode ¢
SEL) Signal Switching Mode

10- Analog speed>=Zero function of speed mode: Witenl speed, zero
fixed function can be used

11- Position Mode=<Position modecommand pulse disabled: When (
position, command pulse disable function can be used
16- EtherCAT mode

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

a) Thedigital input signal distribution mode is internally fixed {[Pre660a10)| mode
(second mode) and internal set speed can be switched by déinel /SPB signals.

Digitainput signal Speed Pn000 setting
command
i /SPBD i /SPDBA i /SPDBB positive an 4 5 6

CN#T CN#5 CNH6 negative
Second .

OEE OFEE OFEE mode Analog Position Torque
d : speed mod¢ mode mode
etermines
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OFF ON Internal speed 1 (Pn304)
ON ON Positive Internal speed 2 (Pn305)
ON OFF Internal speed 3 (Pn306)
o | ofF | moce | inabnPosion Toe
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 coratr@asittorgque
control can be switched to internal setting speed control.

Speed Deceleration s
(Pr3i)
Speed [ /—
Speed |- /—
/con J L
Command pu |'|J'| .. |'|J'|
ISPL-A OFf |or i on [T OoF OFF OFf
ISPL -B
ON ON OFF OFF OFF ON
Commar ‘SpeedVS‘peeVd‘Spee 3 Switchir | Puls g Spee 1
i g INtEIN:
Mod: Internal spe o Positio " Speed mo
mod: mod

Note¢ : The internal speed mode is decelerated during the dece
set by Pn311 to stop the motor, then switch to the posil

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

Through the ON/ORHtshing control mode of the control mode switSRibpsighal, the

signal is not configured in the factory default Digital input configuration. Therefore, the pin nt

configuration of the function is performed by parameeRnBA8{Dx0B)
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Digital input signa Pn00O0 setting
/GSEL
(Parameter 4 5 6
confjuration)
ON Analog speed mo Position mode Torque mode
OFF Internal speed mode

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

a) The Digital input signal distributiorignio@enally fixed (Pn600=0).

Digital input signa Pn000 Setting

/GSEL(CN#4)) 7 8 9
ON AnarLogdzpeed Torque mode Anar:qoc?dzpeed
OFF Position mode Position mode Torque mode

b)  Digital input signal distribution mode is parameter cofHigsoatdndefault

parameter).
Digital input signa Pn000 Setting
/GSEL
(Parameter ! 8 9
configuratidon
ON Analog speed mo Torque mode Analog speed
mode
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 signa Pn000 setting
/GSEL
(CN4)) 10 11
ON Speed mode with zero fixed fur Position ”?Od.e .W""mma”d
pulse inhibit function
OFF Speed mode Position control
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b) Digital signal distribution mode is parameter configuration (Pn600=1 default
parameter)

Digital input signa| PnO00 Setting
10 11
IZCLAMP | ON Speed mode V\’Czthro fixed functiq )
(parameter (*1)
configuratipr] OFF Speed mode -
ON ) Position mode with comm
/INHIBIT pulse inhibit function
(parameter
configuratipr] OFF - Position control

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

5.60ther Output Signals

5.6.1Servo Ready Output Signal

The servo ready output signRI¥NS is a indicate signal that the servo unit can receive servo
ON @-ON) signals and command signals.

This signal is output under the following conditions:

The main circuit power is on. For details on the output-RBiMglofif®) power,

B

see AMARowenrabl e ON timingbo.

Nonhardwired babéocking status

B

No alarm occurred

B

., When using an absolute encoder, the SEN signal turns ON (H level)

1) Parameter configuration of seady

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

2) Wiring of servo ready

The servo ready signal is a general conf i
wiring details.

5.6.2Warning Output Signal

The warning output signal (/WARN) is a warningédtoretidre alarm, which makes it easier
for the host device to judge the operation of the servo unit in advance. For detailed warning |
please refer to fAiWarning Codeo.

1) Configuration of warning output signals
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This signal is not configured in the efault Digital output configuration. The pin number
configuration (0x07 / 0x107) needs to be performed by paranfefemé Fin613

2) Polarity setting of warning output signals

The polarity of servo warning detection can be changed by settingtthe Eogifigluration
as 0x07 / 0x107.

3) Wiring of warning output signal

The warning output signal is a gener al co
output circuito for wiring details.
Example of optocot Example of re
circu Controll circu Controll
5V~30 5V~30
Servo driv Servo driv
N
SEN NK SEN
oC (0]
GN 1 GN
Twisted pi Twisted pi
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5.7Timing Sequence

5.7.1Power Enable ON Timsgguence

. Main circuit powe
Main pow P

Control pow

CPU stati

Servo preparationgBY

Servo enable {3\

PWM outg

Electromagnetic bi
(1BK)

Position/ spe:
torque command il

Controtircuit power

0 2s
>
initializatic normal operat
25(me |
e—
invali I valic
invali valic
1o
P
Servo no out Servo out
[N
|éCtIOI’1 tin l]‘1
————— 4
Motor holding br Motor holdil Releas
brak | brak
|
I . Comm
Invalid command il > ~ommar
| input val

There is a delay in the electromagnetic brake operation. The operation time varies depending .ol itre ¢tppeaé talakieto be more

100ms to ensure that the electromagnetic brake is completely released when the command is input. This timmotor kerarnkitat
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5.7.2PowerOff Enable OFF Timing Sequence
|
|
Main pow : Main circuit powe
T
|
|

Control pow 1
_|4—>: Control circuit powe

*
3
ServautpL Servo no out
PWM outg P
Position/ Spe !
torque command il valic invali
|
| Releas ! Motor holdi
I brak I
I braki

Brake chain signal ot pejeas prak HM—2—»)
(Bk  _eleas brak |

1. Undervoltagrult 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 eohmaked
of he /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, mod¢he machine 1

5.8Full closedoop control

5.8.1 What is a full closkemp system

The full closddop 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 al
feed back the actual machine position information taittie Besause the actual machine
position is directly fed back to the drivprebigion positioning control can be realized.

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

The structure of the full chmgaland semi clodedp servo system is more complicated than
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that of theperAoop feed system because of the position detection device. In addition, becaus
the mechanical transmission mechanism is partially or completely included in the system, th
natural frequency, damping and clearance of the mechanical transmissiavilhiezitane
unstable factors of the system. Therefore, the design and debuggindanfjttendlesed
closedoop systems are more difficult than those of-kbepopesiems.

The system structure is as follows:

Grating ruler

Motor encoder feedback signal

1. The gain adjusted in the semi closed loop mode may not be applicable in the full close:
after the completion of adjustment in the semi closedklsaptch to the fully closed loop mod:
to reoptimize the gain parameters, so that the machinery and equipment to achieve good
conditions.

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

5.8.2Parameter setting of full closedp control

Parameters Setting content PERIIEN | ERESE) MU Chapte
control | control| control
Pn002 Motor rotation direction select 3 3 3 3.2
PN250 Application of external encoder 3 3 3 32
closed loop control
Pn253 Resolution of external gratingn 2 3 3 3.3
Pn204/ i i
Electronic gear ratio numeratg 3 b b 35
Pn206 denominator
The deviation coefficient betws
Pn252 theload of the motor withonef 3 b b 3.6
closedoop rotation
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Pn257

Setting of excessive deviatio
between motor and load

3.6

5.8.3 Control block diagram of full closed loop control

servo unit

Torque command

Speed command

Position command

Encoder frequency
division pulse
output

ear

Eatio Deviation
B counter
A

Electric

Position
control
loop

Unit

L

Convert

Pn204
Pn206

Pn253

Unit
convert

detection

frequency
division sifeed convd)
]
| E—

Pn070.

5.8.4 Setting of motor rotation direction and machine natiréotjon

When setting motor rotation direction and machine moving directionlfmpfaibotosled
pn002 (rotation direction selection) and PN250 (use method of external encottewpn full close
control) must be set at the same time.

Pn250 Application of external encoder in full closed |
Parameter
1 3
Command FWD Reverse FWD Reverse
direction command | command| command command
0 M%t.or rotatiol ooy cw ccw cw
Pn002 irection
(Motor E;((t:%rg:rl FWD move| REVmove| REV move| FWD move
rotation Command FWD Reverse FWD Reverse
directi direction command | command| command command
irection :
1 | Motorrotatiop ccw cw ccw
direction
External | pey move| FWD movd FWD move| REV move
encoder
A The fre guency di v seftingofrpn0p2ydndbeconmsmBeilendd e p e n
for forward rotation command.
A FWD direction: the dir.ection in which t
A REV direction: pulse counting is the di
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Related parameters
Pn002 Motor rotation diriect selection

Facing the motor end fx¢€ounteclockwise direction is FWIZldckwise direction is FWD
Pn25Qpplication of external encoder in full closed loop control

Set Pn250 =1 or Pn250 =3 in full-dopecbntrol

Parameters Name Definition Effect time| Variety
0 Not use full closkedp
(default) control
1 Application of | Use in standard runn
external encode direction
P50 ™51 in full closed loo Backup After restan  Set
control . .
3 Use in reverse runni
direction

Supplementary noteglease confirm the setting value of PN250 according to the following
points:
(1) Set PN250 = 1, which is used in the standard running direction
(2) Manually rotate the motor shaft along the CCW direction
(3) When the full clodedp feedbagilse 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 PN2!
remains unchanged (Pn250 = 1)
(4) When the fulbskd loop feedback pulse counter counts down, or if the servo
monitoring parameter Un007(feedback pulse counter) and Un012 (external encode

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 i

called the resolution of grating ruler

For example:

[parameters]

Pitch of grating ruler of external encode
Ball screw lead: 16mm

If the motor ot directly connected through the reduction mechanism

Then 16mm / 0.0005mm = 32000, so the sett
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Pitch number of external encoder

for 1 revolution of motor External encoder

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

TN IR MR T AT i
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 gratiigrruler 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
not affet the position accuracy.

Related parameter

Fzggtéon Parameter Range | Default| Unit Cor;g;Lrjgécsano e\;v;tig d
Resolution of 2 After

Pn253 external 1048576 32768 | Pulselr 0x0253 Restart
grating ruler

Set the pitch value (feedback pulse nofrelRer)nal grating ruler when the motor shatf
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,

A b

phase edge values. H
Pitch of grating-ruler of extempaler: 16mm n ﬂ J— 7 F
LE k (I 1

B
Ball:screwdead: 16mm

sinewave frequency

Speed: 160mm/s

The sedting=value .is 40000 'when:t.he outop
The sedtiing=value “is A800006: when tzhe outp
When:=t h:e set timng d=scfi2z200;  tche:=owtput wave

fifabowve figureo.

The upper frequency limit value of encoder signal outp isrddédppisiricreasing \alse
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the setting value should not exceed 4MppspHrthmiiyalue is exceeded, A.511 (frequency
division pulse output over speed alarm) will be output.

When set t4i0r0f oy alana isgp efe d

T
5 = 1600000 = 4Mpps,

1.6Mppsw 4Mppsso 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 O erleatcita o(nB/cA)ge@r16778
When the setting range is exceeded, ER.040 (parameter setting abnormal alarm) will occur.

Azl Parameter Range Default| Unit Lot iseie) e
code address enableq
Electronic ge; After
Pn204 ratio 0 1073741824 64 1 0x006/0x207
restart
(molecular)
Electronic ge; After
Pn206 ratio 0 107374182 1 1 0x008/0x09 restart

(denominatol

Calculation method of electronic gear ratio setting value
Semi closedbop control
When the machine deceleration ratio of motor shatidaddeadM (when the motor rotates
m turns, the load shaft rotates n turns), the setting value of electronic gear ratio can be ob
as following formula.

Electric gear ratio

_—= = X—

Encoder resolution

The encoder resolution can be confirmed by the servo motosoftid@1TdreD?2 is 23

bit encoder, the suffix is Q1, Q2, R1, R2 is 17 bit encoder, the suffix is E1, E2.is 24 bit enc
Full closedoop control

Electric gear ratio
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Supplementary Notes

About resolution

The resolution used in the smiv¢the movement of 1 feedback pulse) can be obtained as
following formula:

el a o o o 0 EGRO A DB ARE T ATAKDI AAO
R
2A01 | OGRI OAT AEPAAABRBDR E)SE, CTROBAASA A 6ABBEDET AT AAO

The servo unit controlss#reo motor in the unit of feedback pulse

I
|
I
I
I
1
I
I
|
I
Linear encoder I

grating ruler pitch

5.8:8 Setting example-of-electronic gear ratio

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

Semi closedbop mode:

Mechanical composition

Command unit: 0.0005mm

Steps Contents load shaft

24 bit Ball screw
encoder  lead:16mm

1 Number of motor encoder li 24bit encoder lines number 167772
) The number of pulsesrequifi The command unit
for one turn of the screw rg and the number of pulses is 3200
- . 8 _poxxxcpo
Electronic gear ratio 5= oomnn
4 Parameter Pn204=16777216, Pn206=32000
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Full closedoop mode:

Mechanical composition

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

-——

Grating resolution of linea

1 0.0005mm 0.5
encoder
2 Command unit 0.0005nM 0.5u n
. . 6 _ ™ _ p
3 Electronic gear ratio 5T oo
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 \@taessive deviation between motor and loadpu&®)ns the
difference between motor encoder feedback (position) antbhpl ekdsethl encoder
feedback (load position). If the set value is exceeded, bOt(alsrEr.of excessive deviation

between motor and load position)

Detection value of excessive deviation between motor and load posit
mode)

Setting range | Setting unit| Default Effective timg Variety
Pn257
0- 1 Command . .
1073741824 unit 1000 Immediately| Setting
(Note) when set to fAO0O, Er.d 10 is not ou

Setting of deviation coefficient (Pn252) between motor loads when fulbdpsethtion

1turn

Set the fAcoefficient of deviati ootatebf@l ween
turn. It can be used to prevent out of control caused by damage of external encoder, or to de

fislidingo in belt mechani sm.

Setting Case

When the sliding rate of the belt is large or seriously twisted, please increase the value.

103 SD70Geries Servo Technical Manual



5 Operation

Aioo, the value of the ¢

Iftheet ting value 1is
value is fA200, t

When the factory setting
the motor multiplied by 0.8.

Deviation between motor and external encoder
X Pn52A =0
Big
T 1
! Pns2A=20 |
e a
Small Pn52A = 100

| |
| [ | | [
2 3

Related parameter
Deviation coefficibatween motor and external encoder for one fidbglose
rotatiorfPostion mode)

Pn252 S .
Default Effective time Variety

Setting rangg Setting uni
100 1% 20 Immediately Setting

0"
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6 Adjustment

6.1 Aljustments

6.1.1AdjustmentsSteps

Adjustments refer to optimaize the functi

gain. Servo gain is set by the combinations of many parameters, including speed circle gain,
position circle gain, filter, friction compensation, ndtatéordine on. These paramenters

would influence with each other, so you must take the balance among all paramenters into tl
consideration while setting. The factory settings of the servo gain are stable settings. Use all
adjusting functions accgrdit o t he uses6 mechanical condi

responsiveness.

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

4

Adjust with robust co

Yes

Is the adjustment result satisfe E n(
Smart settings adjuent via 1
instructiol
Ye:
Is the adjustment result satisfe E Nn(
Adjust with broadband se
Ye:
Is the adjustment result satisfe E n(
Adjustvith broadband sett
Ye:
Is the adjustment result satisfe E n(

6.1.2SafetyPrecautiondAdhenAdjusting

When you are making adjustments, please set the servopack protection functions shown bel
under appropriate conditions.

1) Set the overtravel

Please set the overtravel and you could refer to the servo enable and overtravel setting if yo
more details.
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2) The settings of the torque limit

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

See more details in the fitorque | imito.
3) Set excesve position deviation alarm value

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

When the motor operation does not match the command, you can detect the abnormal cond
ard 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 thitidalloang po
gain (Pn103) and motor speed.
01 OEOEDE ADE il TAdnk 1 I COBARBT %l ATAADI I"O0EL e
i QT Ol pmpiOjpm O qmt
When the acceleration/deceleration of the position command exceeds the tracking ability of
motor, the follayphysteresis will become large, resulting in the positional deviation not satisfy
the above relation. Please reduce the acceleration and deceleration of the position comman

the value that can be tracked by the motor or increase the valueioé thes@i@essror
alarm.

4) Set the vibration detection function

Please initialize (Fn105) the detection value detected by the vibration and set an appropriate
for the vibration detection funcdtion. For

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
original position to make the posavoidi on de
this kind of situation, you can set an excessive position deviation alarm value when the serv
turned on to restrict the operation.

6.2Robust Control

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

6.2.1Summary

Robust function could get stable response through adjusting the whole system automatically
matter what kind of mechanism or fluctuation of load.
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Fléggtéon Parameter Range | Default| Unit COI:(;T(;I:Q;CS&UO e\av;[ig d
ROSZITZEESQUC Ox0k 1 ' 0x0175 After restar
Pn175 0x01
Set the robust control function switch:
O-invalid ~alid
Robusteontiq y g5 | 400 | Hz 0x0177 | Immediatel
tuning value '
Pn177 . . .
Set a greater robust control gain tuning value, systematic response ge
system overshoot and excessive noise may occur
The mimum
value of robug OK 500 0 % 0x0178 Immediatel
control
Pn178 . .
Set a greater load ratio of robuastol, systematic response gets faster, b
systematic excessive noise may occur, and we could increase this val
decrease the owaljustment and overshoot when torque is excessive.

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

Function name Operation Executable conditions and notes
Vibration detection vall Yes Robust control is invalid in operation, i
initialization (Fn105) turns to be valid when the operation is
Bandwidth setting (Fn3 No
EasyFFT Fn401 Yes Robust cont_rol is invalid in operation, §
turns to bealid when the operation is oY
Gain shift No
. . Robust control is invalid in operation, i
Inertia recognition Yes . A
turns to be valid when the operation is
. . Robust control is invalid in operation, i
Mechanical analysis Yes ; O
turns to bealid when the operation is oy

Which parameters become invalid when robust contratduatition

When we set robust control function valid in factory defaultPiiE0RRHQ02PNn103
Pn105, Pn10Bn107Pn140Pn110Pn170 are invalid.

6.2.20perating procedure

Robust control function could be set via the auxiliary function Fn301 on panel operator and r
details on AAuxiliary functiond, or we co

Before operating thbust control function, please confirm the setting below, if not, it wilDéfis
in operation:
1. Robust control function is valid (Pn175=1).

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

In robust control, duthtoincrease of the tuning value, the system may cause resonance noise
It can choose whether automatic setting by Pn151 (Notch filter 2 automatic adjustment selec
The factoryudehgolt Onsyfiiwvhea t heneedaryritises po

set taodjfubsutt owi t hout auxiliary functiono
Function Parameter Range | Default| Unit Communicatio| When
code address enabled
Notch filter 2
:(;}LOsTn?gfwt Ogog(l 1 ' 0x0151 Immediately|
X
Pl selection

0-No automatadjustment via auxiliary functions
1-Automatic adjustment via auxiliary functions

6.2.4RelatedPaameters

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

Parameter Name
PnT5 Robust switch
Pn104 First torqueommand filter
Pn156 Second notch filter frequency
Pn157 Second notch filter Q value
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6.3Inertia Identification

6.3.1Summary

ilnertia identificationd means that the s
reciprocating motiaithout issuing commands from the host device, and the load rotary inertic
recognized during operation.

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

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

The motor operates according to the following operating specifications.
Maximum speed: + 1000rchangeable)
Acceleration: £ 2000drsirfchangeable)

5

Travel distance: Maximum tur@ss(changeable)

6.3.25teps
The inertia recognition function can only
I nertia identification sdfelpnserrteifae ri dteontfiHo

6.3.3Suppement

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

B

If the servo torglirait is set too small, 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 thating{fin100), the originat gain
related parameters of the servo system neeehtfjuste®, otherwise vibration and
noise may occur

, Write operation is required after inertia identification, otherwise the inertia identifice
result is invalid
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64 IntelligentSetting

6.4.1Summary
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 accoedimgnioahe
characteristics when the automatic operation (forward and reverse reciprocating motions) is
performed within the set range. Intelligent settings can be performed without connection to tl
control system.

The automatic operation is as follows

Highest speed: motor rated speed

5

Acceleration torque: motor rated torque about 100%

5

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

5

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

The command intelligent setting can also be used for additional adjustmeatsraftenthe no
intelligent setting. When the correct inertia raticéssenamal intelligent setémgbe
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 referen
occurs at the start of the adjustment, afjustthe@nt cannot be performed. In this case, pls de
speed loop gain (Pn101) until the vibration disappears, and then readjust.

The intelligent setting process adjusts the following items:

Rotary inertia ratio (No command inteéitag)

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

IF suppression confirdermediate frequency)

Vibration suppression

Lowfrequency vibration suppressitywban Mode = 2 or 3) (No command
intelligent setting)
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6.4.25teps

The intelligent setting function cannot be set by the panel keyboard, and it needs to coopera
the PC debugging software to perform related operations. No commsettingtésligiegtitly

di fferent from the related operation of t
computer opef¥hatnitoen liingsetnrtu csteitotn snog o

1) Confirmation before execution

Before perform intelligent settings, e sonéirm the following settings. If set incorrectly, this
function cannot be performed during operation.

No overtravel has occurred

B

Not torque control

B

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

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

Robust control function is invalid (Pn175 = 0)

1. When executing intelligent setting without command in speed control state, it will auton
position conttol 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 switd¢Hiegcimecti
invalid.

2) Failed to perform adjustment or adjustment failed example

In the following occasions, intelligent settings will not be performed properly. Please use the
bandwi dth setting (see ABandwidth setting

The motor is pov@X (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 thenechanical dynamic friction is large

The mechanical rigidity is low and vibration occurs during positioning

When P (proportional) control i's sel e
selected, In the process of rotary inertial identificatiosyichvhgrio P control
through P/CON signal

When using the mode switch, when fALOG:
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selected, the mode switch function becomes invalid during the moment of inertia
identification and becomes PI control. The mode sigitdbeltoroes 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 intelligentidetise change the adjustment mode and adjt
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 "Positionin
(Pn262)" are set to the actual operating values. Otherwise, the adjustment may fail or the
may not match the actual operation result.

6.4.3Suppement
1) Vibration suppression function

Before the intelligent setting, you aginesiér the related vibration suppression function is
automatically set. The factory default is automatically set, please set the corresponding func

switch to fiDo not adjust automaticallyo b
setting.
Function Parameter | Range | Default| Unit Communicatio When
code address enabled
IF
suppressior) 0X0K | 4,401/ - 0x0140 | Immediatel
control Ox11
options

The IRintermediate frequency) suppression control function can effe
suppress the continuous vibration of about 100600 Hz that occurs
Pn140 | when the control gain is increased

Ox1#Automatically set IF vibration suppression frequency through in
setting and bandwidth setting
0x0#: Not set automatically through intelligent setting and bandwidth
manual setting

Ox#1: IF suppression frequency setting is valid

0x#0: IF suppression frequency setting is invalid
Notch filter 1 ]
;(;}LOSTTT?EFH Ogogxl 1 ' 0x0150 Immediatel
X
Pn150 selection
0- Automatic adjustment without auxiliary functions
1- Automatic adjustment through auxiliary functions
Notch filter 2
pnis1 | automatic | OxOK 1 |- 0x0151 | Immediatel
adjustment| oxo1
selection
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0- Automatic adjustment without auxiliary functions
1- Automatic adjustment through auxiliary functions

Low
frequency
vibration
suppressior] 0x0&
function 0x01
automatic
adjustment
selection
This parametersist to select whetherfi@guency vibration suppression
automatically set under the auxiliary functions such as intelligent set
bandwidth setting:
0- Vibration suppression function is not automatically adjusted by ay
functions
1- Vibation suppression function is automatically adjusted by auxiliar

1 ' 0x0231 Immediatel

Pn231

2) Feed forward function

In the factory setting mode, when the tun
(Pn109)0o, fispeed f eedfeaforwadE F()V R EBR)uti mMpw tl
invalid.

According to the system conf iREFratiinpmt oi f
feedforward-REF) i nput © and model tracking cont
Pn249 = 1.

When using model tracking control with this function, the model tracking control sets the
feedforward inside the servo. Therefore, the "velocity feedRitjaimb(f" and “torque feedfor
(T- REF) input" from the uppérare usually not used simultaneously. If the input feedforwar

Calition

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

6.4.4RelatedParameters
The parameters that may be changed when executing theeittitegjifierdtion are as follows:
Paramete 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) vibsappnession 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 NotcHilter 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 fgaivard

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

6.5Bandwidtietting

6.5.1Profile

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

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

The bandwidth setting adjusts the following items:

B

B

Gain adjustmentésp 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 atfesteryatesponse

characteristics after setting it by intelligent settings. If you want toifierther fine
each servo gain after adjusting the I
Functiono for manual tuning

6.5.25teps

Before performing bandwidth setting, be sure to confirm the following settings. If it is set incc
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ANOPO will be displayed in the operation

Invalid selection of no motor test function (Pn730 = 0)

Robust comtrselection is invalid (Pn175 = 0)

B

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 |
debugging software. However, the keyboard can onlyegeratewhe t uni Ag mod.
stabithighorespdhseo. For detailed operati
(FnN303)o0. YWheripo<i-yadds inutsin gpasitbgsty ViitBoud @[ 3

overshooto arsedequuithedPCi dedbhiglgli nlge sof t w

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

Calition

S

6.5.3Suppement
(1) Vibration suppression function

Before settirige bandwidth, confirm whether the related vibration suppression function is
automatically setting. The factory default is automatically setting. Please set the correspondi
function switch to ANo adj ustvalaeuhrooghthe i c al
bandwidth setting.

Function .. | Communicatio When
code Parameter Range | Default| Unit address enabled
IF suppressio}  OX0K | (), 5919 0x0140 | Immediately
control optiony  ox11

The IGntermediate frequency) suppression controkefifectiosly suppresses
the continuous vibration of about 100 to 1000 Hz that occurs when the ¢
Pn140 | increased
0x1#: Automatically set IF vibration suppression frequency through intel
and bandwidth setting
0x0#: Not satitomatically through intelligent setting and bandwidth settin
manual setting
Ox#1: IF suppression frequency setting valid
0x#0: IF suppression frequency setting invalid
Notch filter 1
automatic | OxOK
adjustment 0x01
selection
0- Automatic adjustment without auxiliary functions
1- Automatic adjustment through auxiliary functions

1 ‘ 0x0150 Immediately,
Pn150
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Notch filter 2

automatic | OxO®
adjustment 0x01
Pn151 selection

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

Low frequency
vibration
suppression .
fﬁﬁction Ox0&
automatic 0x01
Pn231 adjustment
selection
This parameter is set in the intelligent settings, bandwidth sétiéngaiaitier
functions under ¥requency vibration suppression is automatically set to
0- Vibration suppression function is not automatically adjusted by auxilig
1-Vibration suppression function is automatically adjusiad/duretions

1 ‘ 0x0151 Immediately

1 ‘ 0x0231 Immediately

(2) Feed forward function

n-|
I

In the factory setting mode, when excute

(Pn109)0o, fispeed feedfor warREF)VRBRR)ution pw tl

Accordingtothesystemn f i gur OonNREKF fi ypwt avanfiTdroq we
e

ati
REF) inputo, and mod tracking control f

When using model tracking control with this function, the ngoctshtiralcseérts the optimal
feedforward inside the servo. Therefore, the "velocity feed®itjaimp(\" and “torque feedfor
(T- REF) input" from the upper unit are usually not used simultaneously. If the input feedfc

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

6.5.4RelatedParameters

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

Parameter Name
Pn100 Rotarynertia 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 IFsuppression 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 Modetracking 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 gair|
Pn245 Model trackimgntrol 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

Position control |

i Speed control I«
v
+
» + +
Commal Deviatid ] "] Position Ioj cir?terﬁlh currer ™1 Powe
inpu counte gain K - KV 1 - | controll convert
Speed loc Current lo
Position lor

Servo mol

o

@

Encode

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 ca
one parameter changes significantly, the other parametedjusiest bgain. In order to

confirm the response characteristics, preparations must be made to observe the output wave
of the analog monitor using a measuring instrument.

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

Since theurrent 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

Function .| Communicatid When
code Parameter Range | Defaultl Unit addess enabled

Moment of inerti
ratio
Moment of inertia ratio = load moment of inertia converted by motor sha
moment of inertia of servo motor.*100%

OK 20000| 100 | % 0x0100 Immediatel
Pn100

First speed gair] 1K 2000 | 40.0 | Hz 0x0101 Immediatel

Determine the parameters of the speed loop responsiveness. If the resp
Pn101 | speed loop is low, it will become a delay factor of the outer position loop
overshoot or vibration of the speed command occurs. In the range wher
mechanical system does not vibrate, the larger the setting, the more stal
system, and the better the responsiveness

First speed
integration time| 0.1% 512 | 20.00 | ms 0x0102 Immediatel
constant
Pn102 | In order to respond to small inpuspebe loop contains integral elements.
the integral element is a delay element for the servo system, when the ti
is set too large, overshoot may occur, or the positioning time may be prg
resulting in poor response.

Firstposition gair{ 1K 2000 ‘ 40.0 ‘ 1/3‘ 0x0103 Immediatel

The position loop response is determined by the position loop gain. The
Pn103 | setting of the position loop gain, the higher the responsiveness and the §
positioning time. The positiorgliogannot be increased beyond the rigidit
mechanical system. To increase the position loop gain to a larger value,
the machine must be increased.

First torque ’ _
command filter 0K 655.35| 1.00 | ms 0x0104 Immediatel

Adjustinthe parameters of the torque command filter may eliminate the
vibration caused by the servo drive. The smaller the value, the better the
responsiveness can be controlled. However, the conditions are restricte
machine conditions.

Pn104

Torque comman
seconérder low
pass filter coff
frequency
Use this parameter to set the cutoff frequency of toedsrdongle filter. Wh

this parameter is set to 5000, the function of the filter is invalid.

10K 5000| 5000 | Hz 0x0401 Immediatel
Pn401

119 SD70@eries Servo Technical Manual



6 Adjustment

Torque commar
seconébrder low| 0. 1 0.50 1 0x0402 Immediatel
pass filter Q valu
Use this parameter to set the Q value of thesteotque filter. Increasing
Q value can improve the system responsiveness, but noise will bégene
the setting is too large.

Pn402

6.6.2 Gain Switching

The gain switching function includes fAman
ffautomatic gain switchingod that automatic

By using the gain switching funatiomdincrease the gain and shorten the positioning time
during positioning, and it could reduce the gain and suppress the vibration when the motor s

Function .. | Communicatio When
code Parameter Range | Defaultl Unit address enabled
Gain switching ~ 0x00
mode selectiorn K 0 K 0x0110 Immediatel
switch 0x01
The gain switching function incl
an external input signal and fAau

Pnl110 By using the gain switchingtion, it could increase the gain and shorten tf

positioning time during positioning, and it could reduce the gain and sup
vibration when the motor stops.
0-Manual gain switching by external input signal of manual gain-Selthin
1-Whe the automatic switching condition is met (Pn111), it automatically
from the first gain to the second gain; Otherwise, it switches back to the

Position contro 0x00
gain automatic K 0 K 0x0111 Immediatel
switching
condition 0x05

Set the conditions for automatic gain switching:
O-positioning completion signal ON

Pn11l | 1-positioning completion signal OFF

2-positioning proximity signal ON

3-positioning proximity signal OFF

4-position command is 0 after filter anthputds OFF
5position command pulse input ON

If the condition is met, it will switch to the second gain, otherwise it switd
the first gain

Gain switching

transition time 1 OK 65535 0 ms 0x0112 Immediatel

Pnll2 | after waiting for thiaiting time from the time when the switching condition

met, the first position loop gain is linearly changed to the second positio
during the switching transition time.
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Gain switching| -, .
transition time 1 OK 65535 0 ms 0x0113 Immediatel
Pn113 | After waiting for the waiting time from the time when the switching cond
met, the second position loop gain is linearly changed to the first positio
during the switching transition time.

Gain switching| ., .
_— waittime 1 0K 65535 0 ms 0x0114 Immediatel
n The waiting time from when the switching condition of the first gain to th
is met to the time when the switching actually starts.
Gain switching| ., .
wait time 2 0K 65535 0 ms 0x0115 Immediatel
Pn115

Thewaiting time from when the switching condition of the second gain tg
is met to the time when the switching actually starts.

Switching gain combination

Model i
Switching Speed | SPeed 100} b iion| - Torque R Model tIack_ln
ain | loop gair iintegration loop gain command control gain
J time consta filter control correction
First - First model
First speg speed loofFirst positi| First torque Fl:;?(?:el tracking contr
First gair| l00p gair| integration loop gaincommand fil{ . - g%i gain attenuati
e Pn10Z |Ume constale pn10g | ¢ Pn10d ¢ Pn2al coefficient
¢ Pn102 € Pn242
Second Second Second g Second Secc_md modgé
speed | Speed loog o |Second torgl  model | tracking contr
Second g4 |oop gair integration loop gain command fill tracking | gain attenuati
Pr10 time consta prioz | € Pn10g | control gail  coefficient
€ Pnl0& | . phiog |5 P10 £ Pn24§ | & Pn241

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

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

-No command.

-Motors stopped.

(1) Manually switch

iManual switching gaino means the first
i nput signal A-gBLNOSswi tching signal (/G
a) Gain switching configuration

The signal is not configured in the factorgidg@faudbnfiguration. Therefore, the pin number
configuration (0XOE) needs to be configurated by paramEt&sg08601
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b) Gain switching wiring

The gain switching signal is a general <co
wiring deiis.

(2) Automatic switching

HLinelos Parameter Range | Defaull Unit SO cau|vviIel
code address enabled
Po_smo_n contro_l gain autom| OxO0K 0 K 0x0111 |Immediate
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

5position command pulse input ON

If the condition is nsetitch to the 2nd gain, otherwise switch to the 1st gain.

fAuto switching gaind is only valid in po
following settings:

Switching logic

parameter SW|t(_:r_1|ng SWlt(_:hlng Sv_v!tchmg Sw_ltchlng
conditions gain waiting time time
- . The first gain Waiting timke | Switching tinie
Condition Ais 1 Y P14 Pn112
Pn111 setting Second gain

corresponding
conditionA | condi t i
met

The second g4
Y
First gain

Waiting tim2 Switching tinze
Pn115 Pn113

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 thepgditiciring ON, and after

waiting for the waiting time Pn114 from the time when the switching condition has been met,
gain is linearly changed from Pn103 to Pn107 during the switching time Pn112.
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Waiting tin Switching tir
Pnil | Pn112 |
Position loop g |
Pn10

The second posi
loop gain Pn1

/con on OFt

Switchingondition is n

6.6.3 Speed Feedforward

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

The speed feedforward is divided into internal speed fee forward (Pn121/Pn122) and analog
REF) given speed feedforward (uRiEF ¥s spedeedforward selection Pn123). This
command is sent to the servo unit together with the position command.

Related parameters

Azl Parameter| Range | Default| Unit S EE When
code address enabled
Speed
feedforward OK 100 0 % 0x0121 Immediately
gain

Pnl121 | speed feedforward is a function to shorten the positioning time. This f
effective when the servo unit performs position control.

Note: When the feedforward command is too large, position overshoo
occur. Please checkréfsponse and set appropriately

Speed
feedforward OK 64 0.00 ms 0x0122 Immediately
pn122 | filter time

Speed feedforward-fiags filter time constant, which can slow position @
and torque jump caused by feedforward

Use WREF 0x00

?:e(sj?gr(\e/\(/jard K 0 K 0x0123 After restar
selection 0x01

L Speed feedforward is a function to shorten the positioning time. It is p

select speed feedforward given via external-Rizfog V
O0-None
1-Use WREF as speed feedforward. input
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Anal%g 150 0.01Vv/

spee K 600 | rated 0x0300 | Immediately
command speed

gain 3000

[RU=00 Use this parameter to set the analog voltage w&&& pfeyuired by speeq

command that makes the servo motor speed as rated value.
Note: Do not apply a voltagel®¥er10V. Exceeding this range may dam
the servo drive.

6.6.4 Torque Feedforward

Torque feedforward is a function to shorten the positioning time. The command is generated
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 hostidexinaected teREF (CN4, 6), and the torque
feedforward command is connecté&Ee (ICNQ, 10).

Related parameters

Function . Communicatioi, When
code Parameter Range| Default| Unit address enabled
Speed/positior
control selectio ” After
(TREF K1, 0 K 0x0124 restart
Pn124 assignment)

Torque feedforward is a function to shorten the positioning time. Torg
feedforward can be selected to given by externaRifRalog T

O0-None
1-T-REF as a torque feedforward input

7 0.1v/ ;
Analog torque | 1K 30 Rated | 0x0405 Immediat|
commandain | 100 torque ely

Pn405 Use this parameter to set the analog voltage v&&E pfeduired by servi
motor rated torque.

Note: Do not apply a voltage @& 10V. Exceeding this rangedamage
the servo drive.

6.6.5PHP Switching

When the control mode is speed control or position control, it couB sattthltoAfen

the control mode is mixed, it is valid only when it is switched to internal speed, analog speed
position mode. ThePRwitchingcanbésivc hed by t he -Bdomrdlsigndl s i ¢
(/RCON) 0. \ACO& signal Is ©N, P Bontrol is performed. The conditions for selecting
automatic switching can also be selected by the parameter spesditobm@ condition
selectionveitch Pn131.

(1) Manual R Control

a) Configuration of manu# Ebntrol
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The signal is not configured in the factory default digital configuration. Therefore, the pin nun
configuration (0x05) needs to be performed by paramétePs G0&H01

b) The wiring ofamual PP control

The gain switching signal is a general <co
wiring details.

(2) Automatic switching

The switching condition of automBtenRtching is set by Pn131, and the switching condition
valie is set by Pn132, Pn133, Pn134, and Pn135. By properly setting the switching condition
condition values, overshoot during acceleration and deceleration can be suppressed and the
settling time can be shortened.

Spee Oversho Spee
_ N Feedbac
commar e / Settling Tir
\ 4 R < ,\’ _ 5
Oversh()ik/ Timy » € Tim
+ Settling tin
Hlin i Parameter Range Default Unit Clatmiminicsis When
code address enabled
Speed loop P! 0x00
switching ; .
condition K 0 K 0x0131 Immediately
selection switcf ~ 0x04

Themode switch is a function that automatically performs P control and PI co
switching. Setting the switching condition by this parameter and satisfying the
Pn131 | corresponding switching condition value can suppress overshoot during acce
decelerain and shorten the settling time.

0- Conditioned by internal torque command
1- Conditioned by speed command

2- Conditioned by acceleration

3- Conditioned by position deviation pulse
4-No mode switch function

Speed loop Pl
switching
condition (torqu
command)
When the torque command exceeds the torque set by this parameter, the spe
switched to P control, otherwise to Pl control

OK 800 200 % 0x0132 Immediately
Pn132

Speed loop Pl )
SW'.tCh'ng K 0 rpm 0x0133 Immediately
Pn133 condition (spee{ 10000
command)

When the speed command exceeds the speed set by this parameter, the spe
switched to P control, otherwise to Pl control
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Speed loopPI
swnthng K 0 rpm/s 0x0134 Immediately
Pn134 conditions 30000
(acceleration)
When the speed command exceeds the acceleration set by this parameter, tf
will be switched to P control, otherwise to PI control
Speed loop Pl
switching oK comma|
conditions 0 nd 0x0135 Immediately
Pn135 (position 10000 unit
deviation)
When the position deviation exceeds the value set by this parameter, the spe
switched to P control, otherwise to Pl control

When the switching condition of the mode switch is set as torque command [factory default],
torque command exceeds the torque d83ritienspeed loop will be switched to P control.

The factory torque command value is set to 200%.

time

Speed  command
Feedback
Torque
command Torque
P32 -1~ command

time

1
0 —
I 1
Pn132 ——+——'—————————U
1
1
1

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

Speed command

\/

Pn133

Feedback

gme

When the switching condition of the mode switch is set as acceleration, if the speed comma
exceeds the acceleration set in Pn134, the speed loop will be switched to P control.
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Speed Command Feedback
ee acl
ACC
Pn134a -1~ ACC
1 1
0 T
] 1
S| A \S
ot o
1 ! 1 1
P A PI [ T rp »

When the swhing condition of the mode switch is set as the position deviation, if the position

time

time

deviation exceeds the value set in Pn135, the speed loop will be switched to P control.

This setting is valid only under position control.

Spee Commar
\ / Feedbac
!
!
Time
Positio
offse
Pn13 ok h . )
Pl | g Time
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7 Auxiliary Functions

7 Auxiliary Functions

7.1List of Auxiliary Functions

The auxiliary functions are used to execute the functions related to the operatiorofind adjustr
the servo motor. Each auxiliary function has a number starting with Fn.

The following table lists the auxiliary functions and reference items.

Auxiliary functi©ode 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 o
Fn 101 Speed command offset manual adjus
Fn 102 Torque command offset manual adju
Fn 103 Current offset automatic adjustment
Fn 104 Current offset manual adjustment
Initialize the detected value of the vib
Fn 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. Y
confirm the alarm code and time that occurs. (measurement of the duration of the control po
supply and the main circuit power sugilflynmincrements, and the function to display the total
operation time in the event of an alarm, It can be measured continuously for about 31 years
operated 24 hours per day and 365 days per year)

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

2. When no--&l asmdosplrmayediion the panel
3. The alarm record ncarne coonrldy (bFen OcO le)adr.e

Calbtion

>
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7.2.2 Operating Procedure

Long press.
Auxiliary
A function

Fn000
. Long press ggg;;vn'g;f;g;'; [ Sroryes)
Ay Alarm record] a2l atest old al IR ow alarm recording
interface display alarm aam time
86686, Fn000 0 90 S 511 -9948

old alarm Alarm recording Alarm recording
function time highdigit time mediauligit

Fn000 551 - oo -1313
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 gwitlaimg off the main circuit
power of the servo unit.

7.3.2 Operating Procedure

[ i |
DATA/SHII AuXI|Iar}
A functior

FnOO |

_ - Lung pres MODE/S[
MODE/SE UF DATA/SHII Cl

. Auxilian Clear alarn . ea
[Any interfa [ functior Alarm clec conflrmatlo

88868 Fn0O00 FnOO | kErCLr

7.4 Software Reset (Fn002)

7.4.1 Summary

The function enables resetting the servo unit internally from software. It is used when it neec
repower on or reset the alarm after changing the patimgpt®arameter setting could also
be enabled withoupoaver an

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. Hamaén(

[or- s e turned on. The servo unit will output the ALM signal, and other output signals may be chanc
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7.4.2 Operating Procedure

[ o
DATA/SHII Auxiliar_
A functior

FnD0O2
== - | EE [ vooers: |
BB8A8BA Fn0O00 Fn0O2 rESEE - ofF

7.5 RestaFactory Parameters (Fn003)

7.5.1 Overview

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

1. The parametaitialization must be executed in the servo OFF state. It cannot be execute
ON state. The initialization of parameter settings must be performed in the servo OFF sta
2. To make the setting effective, the power to the servo uninetibbk tin after operation.

cahtion 3. The values adjusted by Fn100, Fn101, Fn102, Fn103, and Fn104 will not be initialized
is executed.

7.5.2 Operating Procedure

Long pres

DATA/SHI Auxilian
A functior

Anyinterf Auxiliar Restor Recover
nyinterfac functior Factor confirmatio
P |

B8B8B8 Fn00O0 Fr003

7.6 JOG Operation (Fn005)

7.6.1 Overview

The JOG operation is a function that confirms theafpgbeasiervo 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.

5

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

5

Parameter Pn500, Pn310, Pn311 set the Jog speed, acceleration and deceleration time
default Jog speed is 500rpm

5

130 SD70Geries Servo Technical Manual



7 Auxiliary Functions

Function Parameter .| Communicatio When
code name R | el e address enabled
Pn500 | Jog speed| OK 1000 500 rpm 0x0500 Immediately

Speed

command 0K

trapezoidal 0 ms 0x0310 Immediately
pna1o | acceleratio 10000

time

Set the time required to accelerate from O r/min to thespgedmum
(corresponding to the motor model). When the given speed is greater
the max speed, the actual acceleration time is calculated in proportior
Speed
command ;
trapezoidal oK
deceleratiof 10000
Pn311 time

Set the time required to decelerate from the maximum speed (corresg
motor model) to 0 r/min. When the given speed is greater or lesscthan
speed, the actual deceleration time is calculated in proportion.

0 ms 0x0311 Immediately

Theovertravel prevention function is not available during JOG operation. The operating ra

machinery used must be considered while running.

7.6.2 Operating Procedure

MODE/SE Long hres
e e
88688 Fn000 Fr005 =.JoG = .JoG
Long pres

DATA/SHII

UP: Forwa
DOWN: Rever

MODE/SE

JOCready

.JoG

Fn0O0S

DATA/SHII

7.7 Program JOG Operation (Fn006)

7.7.10verview

Program JOG operation is a function that continuously runs with the preset operation mode,
movement distance, movement speed, acceleration/deceleration time, waiting time, and nun
times of movements. Same as JOG operation (Fn005), do ndhedmsécietade during

setting while using this function. It could confirm the operation of the servo motor and perfori

simple positioning operations.

131 SD70Geries Servo Technical Manual



7 Auxiliary Functions

1. Program JOG runs as position control, gear ratio and position commaralifijtbting &reot
possible to input pulse command to the servo The pulse command cannot be input to the

[t sliles @ 2. Overtravel prevention function is effective.

7.7.2 Operating Procedure

»
i Auxiliary DATA/SHIF
Any interface N Program JOG
function

868668 Fn000 Fn00B

UP/DOWH the
setting directior|

Program JO(
preparation

=P.JOG

Long press
DATA/SHIF
Program JOG
JOG preparation

Fa006 | PJOG

MODE/SET

working <
process

7.8 Automatic Adjustment of Command Offset (Fn100)

7.8.1 Overview

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

The measured offset will be stored in the servo unit.

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

(=W odjustment may fail.
N

7.8.2 Operating Procedure

Turn off the servo drive and input the OV command voltage from the host device or external |
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Dars Aucxilian
A functior

Fn 100
ong pres| MODE/SE
MODE/SE [ Ur DATA Ente 4 _
Any interfac offse automati »|  Adiustmer
functior adiustmer adjustmer - confirmatio

Fncaa Fﬂ 'UU rEF-U Flashz

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 wisttiothegviation of the servo lock
stop is set to zero

B

When you need to set an offset

B

When confirming the offset set by automatic adjustment

7.9.2 Operating Procedure

Long pres

functior Adijust the interfa

FniO! ]
Long pres Short pres EUUD
Any interfac Auxiliary Manual offs: Ente offse - Adjust th DATA/SHII
y functior adjustmer manue interface lo

adjustmer positior

86888  FnOOO Fri0

= SPd 000 |
e, et e
denE 0007

7.10Torque Command Offset Manual Adjustment (Fn102)

7.10.10verview

It is a method of directly input the torque command offset.
Manual adjustments are fmetthe following occasions:
When you need to set an offset

B

When confirming the offset set by automatic adjustment

B
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7.10.Dperating Procedure

DATA/SHIE Auxilian
- .
A functior

Fn 102
A U Al
pl e
et il e
" interfact
86688 Fn0O0 Fn 02 adjustmer
n

= kr9 ooo 1

Adjustmer Adjust th
confirmatio interfaci

denE oaon

7.11 Current Offset Automatdjustment (Fn103)

7.11.10verview

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. Theautomatic adjustment of the motor current detection signal offset must be performe
is off.

2. When the generated torque ripple is significantly larger than other servo units, p

Cahtion _
P’ adjustment of the offset.

>

7.11.Dpeating Procedure

DATA/SHII AUXlllar‘
A functior

Fn 103
MODE/SE UF /
Aulian Curreroffse) MEEEIl Ente offse Adjustmer
Any interfag A automati automati y -
" " nfirmati
functior adjustmer adjustmer co atio

86668  Fn0OO0  Fni03 Cur.o "=
7.12 Current Offset Manual Adjustment (Fn104)
7.12.10verview

This function is used only when the torque ripple is still large after the motor current detectio
signal offset automatic adjustment (Fred@8)ied.
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If this function is performed incorrectlyntmue adjustment, the characteristics may be degi
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 offset of the U current and V current of the servo motor must be adjusted in a balanc
Please repeat the adjustment several timeslglternate

Cahtion

7.12.2Dperating Procedure

-t
-
DATA/SHI} DATA/SHII
Y Long pre s
— DZQE‘J\FS[:‘S" U-phase offst V-phase offst
interf Auxilian Manually ze manue s
Anyintertac functior curren adjustm(er adTuZTrLTl]cer
86688 Fn000 Fn 104 Cul.o (ucd.o
Short pres
DATA/SHII DATA/SHII
U phas V fhase
adjustmer adjustmer

7.13 Initializing the Detection Value of Vibration Detection (Fn105)

7.13.10verview

Thevibration detection function can detect the vibration in the feedback speed of the servo it
This function is used to detect the dAvibr
is more accurately after detecting the machineiwittratianning state, and the function also
could be used to automatically set the vibration detection value (Pn187).

Related parameters as below:

Function Parameter| Range | Defaults| Unit Communicatiq When enable
code address
Vibration
detection | OxOK 0x02 0 K 0x0185 Immediately|
options
This function is to automatically detect related alarms or warnings afte
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| 5K 500 100 % 0x0186 Immediately,
sensitivity
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Set the sensitivity of the vibration detection. The smaller the setting vg
more sensitivadt If the setting is too small, the vibration may be detect]
mistake during normal operation.
Note: The detection sensitivity of vibration alarm and vibration warnin
according to different mechanical conditions.
Vibration
detection| 0K 5000 50 rpm 0x0187 Immediately|
value
Set the threshold for vibration detection. The smaller the setting is, thq
to detect the vibration. If the setting is too small, the vibration may be
mistake during normal operation.
NoteThe vibration detection values of vibration alarm and vibration wa
vary according to different mechanical conditions.

Pn187

When the servo gain is set incorrectly, it may be difficult to detect the vibration. Aubdibhe
to detect all the vibrations that have occurred.

When you set the improper moment of inertia ratio (Pn100), vibration warnings and vibrat
detected by mistake or not detected.

This operation is performed when the motor iswieratagally used instructions.

When performing this action, make sure that the motor runs at a maximum speed of 10%

7.13.Dperating Procedure

Auxilian
functior

DATA/SHII

F DATA/SHII
n 105
Long pres MODE/SE
MODE/SE DATA/SHIE

Initializatio Initializatio

preparatio

din lE rey Gl lE

Auxilian UF Vibratiol
[Any nterfac ) [ functior — detectiol
initializatiol

aae68 FnD0D Fn 10S

Initializatio
confirmatio

7.14 Bandwidth Settin{fsn303)

7.14.10verview

For detailed description of this function
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7.14.Dperating Procedure

DATA/SHII
Modt
d ]
e D = ) e
88888 Fn000 Fn303 I L0040

UP/DOW

MODE/SE

Gait
confirmatio

denE F2s2 | ppgaO

7.15 EasyFFT (Fn401)

7.15.10verview

EasyFFT transfers the periodic waveform cofimumaiidsservo unit to the servo motor, and
slightly rotates the servo motor several times over a certain period, causing the machine vib
The servo unit detects the resonance frequency basing on the vibration generated by the me
and then setle corresponding notch filter according to the resonance frequency. The notch f
effectively eliminates fiighuency vibrations and noise. If vibration occurs with a loud sound
(abnormal sound) during operation, perform this function after tinesé roff.

1. It must be used in the low gain state such as the initial stage of servo adjustment. If yo
EasyFFT function after setting a high gain, the machine may vibrate due to mechanical c
gainbalance.

2. The detected resonance frequency can be automatically set to the notch filter 1/2. If 1
be automatically set to 2. If 1/2 are both set, the notch filter cannot be set by this operatio
3. When changing the amplitudegysedtue, gradually increase the amplitude value and chan
observing the situation.
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7.15.Dperating Procedure

MODE/SE

>

[Any interfac

Auxilian
functior

EasyFF

MODE/SE

In 20
DATA/SHIE DATA/SHII

Amplitud:
setting

Long pres
Long pres DATA/SHIE
UP/DOW DATA/SHII

Ready sta
F.

Amplitud:
setting

88868  FnO00  Fa4O1 _ . In IS
3 MR
Confirmatio Checkot Checkot Operatin
resul Flashz proces: status
denk F0B00 E-FFE . fun

7.16 Online Vibration Monitoring (Fn402)

7.16.10verview

When the servo is ON and vibration occurs during operation, this operation can set the notcl

1 or the torque command filter according to the vibration fredireesyeléoimating the

vibration. Detect the vibration frequency of noise caused by mechanical resonance and disp
vibration frequency with large peak on the operator. The effective torque command filter or n

filter 1 frequency for the vibregigumeincy will be automatically selected and the related

parameters are automatically set.

When using tiCdebugging software to adjust, it is recommended to perform the smart settin

or bandwidth setting. Generally, no manual operation is regtissdth@@ylebugging

software is not available, it iadsgted.

7.16.Dperating Procedure

Monitorin

]
DATA/SHI

K
DATA/SHIE

Fooesc] VY R
Auxilian Vibratiol
[Any interfac functior monitoring
BBBAA Fn0OOO Fn40c.
K
DATA/SHIE

138

failec

MODE/SE

V phase offs
manue
adjustmer

F

Monitorini
preparatio

N
(e Yoo
F 1000 F 1000
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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 timel motor to fir
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 signa
encoder Z pulse can be used mechanically as the home position.

Zero pointt defines the position offset from a certain position of the home position signal as t
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 homethesitiotoobn the machine

according to the set home position return method. After finding the home position, it runs to 1
zero position according to the set zero position offset pulse, and uses the zero position as th
starting position for subsequeat opxration.

According to the above home position definition, the home position signal source can be give
three ways: limit signal, DI input signal and Z pulse. The mechanical home position signal ce
generally be expressed by a level signaentéingpulse 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
home position signal, when selecting the home position signal source, you need to select the
forwad or reverse rising edge of the home position signal source as the home position signal
shown in the figure 1 below:

Forward direction .
|4

+
Positive rising i 4 Negative rising
edge | | edge
Home positigignal
| ovalid ! i
[ ¥ invalid  4-------------—1 3 [ P invalid 4-------1

Figure 1 Home position signal source and signal edge selection diagram
During the home position return process, it is neegsamtey the home position signal
multiple times to determine the correct home position. When starting the home position retur
given a relatively large speed for the home position return to ensure the speed of finding the
position. Define the firsé that encounters the home position signal as the deceleration point.
After encountering the deceleration point, the home position return speed is reversed to a lo
speed to ensure the accuracy of finding the home position. If encounterintgjaghe home pos
signal again at low speed, it means that the home position is found. In the actual process, th
accuracy of the home position is affected by finding the home position at low speed. The hig
speed when finding the home position at low spestettibe pulse deviation of the home
position signal edge. In order to determine the home position signal more accurately, the Z s
of the encoder can be used as the home position signal, and define the second time that
encounters the Z pulse tremhome 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 rett
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8 Home Position Return and Internal Positions

direction, deceleration point type, Z mdBerdiwhether or not Z pulse is used, and
encountering the limit, the home position return method can be classified as the following tal

O O 2 e A R

[

Apoaip

uomisod awoy pui4

= o
= o

| |
| |

E = = [ [ = g =
| |

Table 1 Classification of home position return methods

140 SD70Geries Servo Technical Manual



8 Home Position Return and Internal Positions

Note: the definition of above 1 to 34 home paositioreteods 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.

8.1.1Home position return trigger

The home position return trigger can automatically perform home position return via S| termir
trigger, point trigger, communication trigger aod.power

8.1.2Home position return Sl terminal trigger

By configuring the universal Sl terminal as thesitamerfgger function HomeTrig, the home
position return is triggered. The rising edge of HomTrig could trigger the home return. The in
function definition of SI terminal related to home return is shown in Table 2.1 below:

Table 2.1 Sl terminal ifynuttion definition

S| Terminal S| Terminal Function Descriotion
Name Function Code p
HomeTrig Ox1C I—_|o_me position return trigger function (valid
rising edge)
HomeReach ox1D IEe)\(/teelgnal input home position signal (valid &

Select the 8rminal as the home position trigger signal by configuring the general S| termina
function as 0x1C. When the rising edge of this Sl terminal is valid, the home position return i
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
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

Pn300 Low 1§ bits

A.E 0: Stop after home position return
1-x: Jump to the designated segment to run gfte
home position return

C| 0: Do not perform home position return in the fir
1: Perform home position return in the first SvO

PnB00 High 16 bits D

-80000] |
T L]

G

Invalid

H

As $iown in the figure above, section C of Pn800 is defined as home position return automat
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 anB sections of Pn800 are defined as the point number for automatic operation after t
home position return is completed.

8.1.4 ldme position return triggered by point function

The home position return function can be triggered by the point fufintimmsTdfeSie
terminals related to point functions are shown in Table 2.3 below:

S| Terminal . . . -

Name S| Terminal Function Coc Function Description

PosTrig ox16 Point trigger function (valid on risin
edge)

POSBItO ox17 P0|r_1t segment number selection B
(valid at high level)

POSBit] ox18 Point segment number selection B
(valid at high level)

POSBIt2 ox19 Point segment number selection B
(valid at high level)

POSBIt3 Ox1A Point segment number selection B
(valid at high level)

PoSBitd Ox1B Point segment number selection B
(valid at high level)

Table 2.3 Sl terminal point function definition
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As shown in the above table, the point function is triggered by the external terminals. If the p
segment number selection value is 0 wieeingri¢fse home position return operation will be
triggered. That is, when the rising edge of the PosTrig signal is valid, if the point segment nu
selection combination value is 0 (PosBit0 to PosBit4 are all 0), the home position return ope!
is tiggered.

8.1.5Communication triggers home position return

In addition to triggering the home return operation with the Sl terminal, the home position ret
can also be triggered by communication. Through serial port communication, USB communi
keylmard operation, etc., the home position return operation is triggered in the case of writing
the function code Pn898. Pn898 displays 10000 during the home position return process, an
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 se
not enabled, the home position return is invalid.

8.2 Home position return function code

Home position return method N Addressox899
selection
Factory default: Setting rangéd: 34 unit: N/A Control mode?

Parameter description: Home position return mode, any integer value between 1 and 34 can
set

Home position return high speed
setting

Factory defauttoo‘ Settingrange®” 2000 ‘ unit:rpm ‘ Control modeR

Parameter description: During the home position return processsgeéthedmghposition
search speed value.

Pn89B ‘ Home position return low speed sett‘ n ‘ AddressOx89B
Factory defaultO ‘ Setting rang®: 1000 ‘ unit:rpm ‘ Control modeP

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.

n AddressOx89A

Home position return acceleration &
deceleration timgetting

Factory defaul00 ‘ Setting rangd0 1000 ‘ unit:ms Control mode?

n AddressOx89C

Parameter description: The acceleration and deceleration time is given during the home pos
return process. The time from Orpm to the rated speedsstheatsmtleration/deceleration
time of the home position return.
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Home position return acceleration a

deceleration time setting
Setting range:
0" OxOO00FFFF

n Addressdx800

Factory defauld: unit: N/A Control modeR

Parameter descripti®n800 function definition is shown in Figure 3 below
Pna00 Low 16 bits

_8000

4. B 0: Stop after home position return
1-x: Jump to the designated segment to run gfte
home position return

C| 0: Do not perform home position return in the fi
1: Perform home position return in the first SvC

Pn300 High 16 bits D

-0000)|

F Invalid
T T 1
G
H
Zero point offset pulse value ‘ n ‘ Addressdx802
) Setting range: unit
Factory defaull: | »147483648214748364{ command un| CONtrol modeP

Parameter description: The pulse offset valeedhab be run after the home position signal is
found during the home position return process.
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8 Home Position Return and Internal Positions

8.3 Home position return method

Home position return method 1

a.Start the home position rétursearch for the reverse limit at high speed reverse direction
encounter the rising edge of reverse ligkitcelerate to search for the falling edge of
reverse limit at low speed forward difectsmarch for Z pulse in forward direction

Forward
direction

Reverse limit
-H

L IRunning rou

|
|
: Limit signal
1

| | Z pulse

Home position return metkeod 1

b.Start the home positegarfi rewerse limitalid Seach for the falling edge of reverse limit at
low speed forward directiosearch for Z pulse in forward direction

Forward
. —)
direction
I Motor Reverse limit
I I

Runninp L |
1
route ’ H’

|
|
|
|
| Limit signal
|

| | Z pulse

Home position return metHod 1
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Home position return method 2

aStart the home positietarnf  search for the forward limit at high speed forward direction
f encounter the forward limit risingfeddecelerate toi0 search for the falling edge of
forward limit at low speed reverse direct@arch for Z pulse in reverse direction

—’

I Motor : Limit switch I

Running rOLrLc } t : R

|
|
|
|
Limit signal |
|

Z pulse | | | |

Home positiaeturn methoeh2

b.Start the home positietarnfé forwardimitvalid search for the falledgeof forward limit
at low speed reverse diréctsmarch for Z pulse in reverse direction

Forward
. L —)
direction

Limit switch Motor

|
|
|
H—'{—( Running rout
-H : L

Limit signal

Z pulse | ‘ | |

Home position return metHod 2
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Home position return meshod

aStart the home positietarnt home positigignal iIOFF search for the risedpgeof
home position signal at high speed forwardfdidectderate té Gsearch for tHalling edge
of home position signal at low speed reverse dgeat@nfd pulse in reverse direction

Forward—
direction

Home position

I Motor signal I
|:| |
| H |
1

Running rogte ! -L
e

Z pulse

|
|
:' Home
| position signi
I

L]

Home position return mesed

b Start the home positietarnf Home positigignaDN  Search for the falletgeof home
position at low speed reverse difesganch for Z pulse in reverse direction

Forward—
direction
Home positic'
signal Motor

I-H
H—‘ Running route
| | L

! Home

|
|
|
|
| position signe
|

Z pulse

Home position return mesdod
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Home position return method 4

aStart the home positietarnf home positi@gnaDFFE search for the risedgeof home
position at high speed forward diréctienelerate t@ Osearctfor thdalling edgaf home
position at low speed reverse diréctiecelerate td GsearcHor theising edgef home
position at low speed forward dirécsearch for Z pulse in forward direction

Forward
direction

Home position

I Motor signal I
Running I'Olilc
L d:i

Home
| position signe

11

Home position return medkeod

b Start the home positietarné hone positiosignaDN  search for the falledgeof
home position at low speed reverse difedgaelerate td 0 search for thising edgef
home position at low speed forward difesganch for Z pulse in forward direction

Forward )
direction

signal Motor

Home
: position signe

Z pulse

Home position return megHnd
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Home position return method 5

a.Start the home positiemrnf home positi@ignalDFF  search for the risedgeof
home position at high speed reverse diredgoelerate t@ 0 search for tielling edgef
home position at low speed forward difestanch for Z pulse in forward direction

Forward )
direction

Home position

signal Motor
| -H
L q:rﬂ—i Running route

b

Loy

Lo

—_— Home

position sign
| | | Z pulse

Home position return mefaod

b.Start the home positemrni home positi@ignaDN  search for the falledpeof
home position at low speed forisactahf search for Z pulse in forward direction

Forward )
direction

Home position

I Motor signal I
Running rout}r—-ﬂ—ﬂ
I H

—

| | | Z pulse

Home

|
|
|
|
: position sigr

Home position return meHnd

149 SD70Geries Servo Technical Manual



8 Home Position Return and Internal Positions

Home position return method 6

aStart the home position return \"{Hgme pos
home position at high speed reverse difddtorc e | er at e to 0 YSearch
home position at | ow speed forward direct
speed reverse direction YSearch for the Z
Forward, N
direction
Home position potor
signal |:|
' -H
L Running route
L
Iy
i
I
| Home positit
| signal
| | | | Z pulse
Home position return metkeod 6
bStart the home position return YHome pos
home position at | ow speed forward direct
speed reverse direction YSearch for the Z

Forward—’
direction

Home position  pMotor
signal

Ll
Running rox.{le—‘—k_uﬂ:) n
Iy
| H|
I
| Home positit
| signal
| | | | Z pulse

Home position return method 6
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Home position return method 7

aStart the home position return YHome pos
home position at high speed forward direc
homgposition at | ow speed reverse directior
Forward >
direction
Mot iti
otor ' Hom_e position Limit signal
signal

|
L. H [

Runningrolru: DR

Home
position sigr

Z pulse

Limit signe

Home position return metkeod 7

b.Start the home position return YHome po
position at low speed revérser e ct i on YSearch for the Z pu

Forward )
direction

Homepositi(‘ M o
signal otor Limit signal

Home positic
signal

Z pulse

Limit sign:

Home position return metHod 7
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c. Start the home position return \"(.Home pos
at high speed forward dir ectheifalimy edgd of hame t |
position at high speed reverse direction
position at | ow speed forward direction Y
reverse directpulsemreYeSedrectoh f or t he Z
Forward >
direction
'Hon;zﬁglsmcmotor ' Limit signal
! I
| | Running rou}eH—}b
I;IA
LG I H

el

_HI
|

|
|
|
| |
| | Home positic
| | signal
|
| |
|

Z pulse

Limit sign:

Home position return method 7

Home position return method 8

a.Start the home position return YHome po
home position at high speed drthefallingredgeafi r e c
home position at | ow speed reverse direct
speed forward direction YSearch for the Z
Forward
direction
I Motor HOﬂ;IZrl]);)ISIIIOH 'lell S|gnal

Running I'Olilc .
L c:ﬁ

Home positic
signal

Z pulse

Limit sign

Home position return metked 8
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b.Start the home positanren  YHome position signal ON Y
position at | ow speed reverse direction Y
forward direction YSear.ch for the Z pul se

Forward, >
direction

Home positi# Motor ' Limit signal

signal |:|

I L
L Running route
|

|

|

|

|

|
(] |
[ |

: Home positit

\ signal

|

1

|

Z pulse

Limit signi

Home position return @b

c.Start the home position return YHome po
position at high speed forward direction
home position at high s pYSedarrcehv efresre tdhe erc
home position at | ow speed forwar.d direct

Forward
direction

'Home pOSItIﬁW)tor 'Limitsignal

Z pulse

signal
| |
| IRunning ronlﬁeH—N)
|< ] |
L IR -H |
| |
) |
[ |
|—:_| : Home positic
| ! signal
|
|
|

Limit signe

Home position return method 8
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Home position return method 9

a.Start the home positi on roethefalingedyelad me po
home position at high speed forward direc
home position at |l ow speed reverse direct

Forwar
direction
Motor Home position '
signal Limit signal

Running r0LI

Home positit
signal

Z pulse

Limit signi

Home position return metkeod 9

b.Startthe o me position return YHome position S
position at high speed forward directiony
position at | ow speed reversectahirection Y

Forward >
direction

Motor [ Home position 'Limit signal
signal

; H
Running rou}e—ﬂ_b n
-H

Home positic
signal

|
|
|
|
|
|
|
|
|
]
|
: Z pulse

Limit signi

Home position return metHod 9
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c.Start the home position return YHome po
position at high speed forward directiony
home positionathigespd r everse direction YDecelerat

home position at | ow speed forward direct
speed reverse direction YSearch for the Z
Forward
direction
Home posm Motor

signal |:| lelt signal

I
| Runnin|
|l route |
L( K H
I ) L

|
|
|
|
! | -
| | Home positit
| | signal
| |
|
|

Z pulse

Limit sign

Home positioaturn methodacd

Home position return method 10

a.Start the home position return YHome po
home position at high speed forward direc
home positionatlo@spd reverse direction YSearch fo
speed forward direction YSearch for the Z

@ Forward—
direction
Motor Home position '
I signal Limit signal

Running roqle
LCJ:’

Home positi
signal

Z pulse

Limit signi

Home position return methead 10
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b.Start the home position r e tfalingredg¥¢ibome p o
position at high speed forward directiony
position at | ow speed reverse direction Y
forward direct i oimforwaBlaieectonn f or the Z pul se

Forward———m——————)

direction

Motor Home position ' Limit signal

|:| signal
H |
Running rou n
L

Home positic
signal

|
|
|
|
|
|
|
|
|
]
|
: Z pulse

Limit signi

Home position return methdd 10

c.Start the home position return YHome po
position at high speed forward directiony
home posito at high speed reverse direction YD

home position at | ow speed forwar.d direct
Forward—
direction

I Runni 9 H !

: :routeb—“)

Ly H
|
[

H

Hom_e posiﬁ' Motor ' o
I signal Limit signal I

L
[ 11

Home positic
signal

Z pulse

Limit sign

Home position return methad 10
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Home position return method 11

a.Starttheohme position return YHome position si
home position at high speed reverse direc
home position at | ow speed for wationd direct

Forward )
direction
L|m|t signal 'Home position Motor I

Slﬁ nal |:|

Runnlng route

Home positit
signal

Z pulse

Limit signi

Home position return methad 11 )
b.Start the home position return YHome po

position at | ow speed forward direction Y
Forward—
direction
' Motor il Home position

Limit signal |:| signal
|

Running rot*e—ﬂ—ﬂ
L |HI

[

|

|

: Home positic
| signal

Z pulse

Limit sign

Home position return mettidd
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he home position return YHome po
tion at high speed reverse direc
ome position at ehit@h Os YeSedrfchr wa
om

edge of h

edge of h e position at | ow speed r.evers
Forwar
direction

'L' itsi otor Home position
Imit sign signal

| -H Running :
( route

T i L

| H L )

|

| tH

| b

| ! Home positi
| ! signal

I

| |

' | | | Z pulse
|

Limit sign

Home position return methad 11

Home position return method 12

a.Start the home positiYoSre arrecthu rfno rY Hohnee rpo
home position at high speed reverse direc
home position at | ow speed forward direct
speed rever s eorthé Z palsetinirevense dir€céoar c h  f

Forward R
direction

Home position  Motor

I ' Limit signal signal

H .

Ldaa—i Running route
-L

H

|
|
|
: Home positit
| signal

| | | Z pulse

Limit sign

Home position return methead 12
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b.Start the home position return YHome po
position at | ow speed forward datlowspeedon Y
reverse direction YSear.ch for the Z pul se

Forward—

direction

Lo Motor Home position
Limit signal

|:| signal
|

Running rou}eﬁb n
-H
)|
|
)|
: Home positit
| signal
|
| | | Z pulse

Limit sign

Home position return methdd 12

c.Start the home position return YHome po
home position at hi ghh tshpee erde vreervseer slei niiitr eYc
edge of home position at high speed forwa
edge of home position at | ow speed r.evers
@ Forward—’
direction
L|m|t signaMotor Home position
signal
Runnlng||
(l route Ly
H APPBES

|
|
|
: Home positi
| signal

| | | Z pulse

Limit sign

Home positiortuen method 2
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Home position return method 13

a.Start the home position return YHome po
home position at high speed reverse direc
home positionatkw eed f orward direction YSearch f

Forward l
direction

o 'Home position Motor
Limit signal signal |:|
-H I

|
| )
LT | Running route

IH,
|

|

N

b

' Home positi
[ signal

Z pulse

Limit sign

Home position return methead 13

b.Start the home position return YHome po
position at high speedOr¥8easehdfoecthenr
position at | ow speed forward direction Y
Forward
direction

Limitsigna' Home posnm' Motor
signal

ﬂ:—

L C—_‘N—N_Hi Running route

Home positic
|_i_| signal
| | | Z pulse

Limit sign:

Home position return methdd 13
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c.Start the home position return YHome po
home position at high speed reverse direct
edge of home position at high speed forwa
edge of home position at | rnswgedgeefbaner ever s
ed

Z pulse

position at | ow spe forward direction Y
@ Forward
direction
L|m|t mgnﬁll Home position
I |:| signal I
- Runnl gl
-L
|
: HI
[ I
[
| -
,—|| Home positit
: | signal
|
[l
|

Limit signi

Home position return methad 13

Home position return method 14

a.Start the home position r etfalingeddeldfo me po
home position at high speed reverse direc
home position at | ow speed forward direct
speed reverse diremntreiesadirédtt®e arch for the Z

Forward 4

direction
I 'Limit signal Horgzsgls'“o“ Motor I
I |:|
1 -H

L I Running route
; ' )-L
-H

|

|

|

! H iti
| lome positic
1 signal

| Z pulse

Limit sign:

Home position return methad 14
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b.Start the home position return YHome po
position at high speed reverse direction
position at | ow speed forward direction Y
reverse direction YSear.ch for the Z pul se

Forward
direction

I Limitsign' Hom_e posit Motor I
signal

-H
L d_z‘gi Running route
-H -L

Home positit
signal

=

Z pulse

Limit signi

Home position return methdd 14

c.Start the home p i FIFoW Seatrehn fbHomd ep @
home position at high speed reverse direc
edge of home posit n at high speed forwa
edge of home position at loevdpe r e v se direction YSearch

Forward

direction

Motor Home position

I Limit S|gn signal I
-H Runnln
route
H - L
-H
1|
1|
1|
| Home positi
| signal

| | Z pulse

Limit sign

Home position return methad 14
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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
position ante servo absolute position is cleared (equivalent to the 35th home paosition return
mode specified in CIA402).

Home position return method 16: Reserved

Home position return method 17

a.Start the home positi n reedreverse diféctidhe ar c h

(o]
o

YTouch the rising edge f reverse | imitVYD
edge of reverse limit at low speed forward.direction
Forward
dlrectlon
Reverse limit Motor
|
+ ' Running

route

| | Limit signal

Home position return methed 17

b.Start the home pwasliitd oYWStrepg uafnt efrRevearse
reverse Iimit at low speed forward direction

Forwa rd

dlrectlon

I Motor B Reverse limit I

Running| L

route

Limit signal

Home position return methdd 17
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Home position return method 18

a.Start the home position returdirecioBear ch
YTouch the rising edge of forward | imit Y
edge of forward limit at low speed reverse.direction

Forward
direction
I Motor Limit switch
l I
|
1

Running rnut D 1

Limit signal

Home position return methed 18

b.Start the home posi t iafiensearaghihgiar the fallifgoedgeaf r d
forward limit at low speed reverse direction

Forward
dlrectlon

I Limit swm:h: Motor I

r:' Running route
I
Limit signal

Home position return methdid 18

Home position return method 19

a.Start the home position return YSearch
YTouchhe rising edge of home positionVYDecel
edge of home position at low speed reverse. direction

Forward >
direction

I Motor ' Home position signal I

il

‘_) -L

route

Home position signal

Home position return methead 19
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b.Start the home position r et uthefaliigedgee p o
of home position at low speed reverse direction

Forward
direction
Home position signal
|:|Motor I
|
|
JIO—I Running route
L

| Home position signal

Home position return methdd 19

Home position return method 20

a.Start the home position return YHome po
home position at high speadefar d di recti on YDecel erate to
home position at | ow speed reverse direct
position at low speed forward direction

Forward )
direction
|:|Motor 'Home position signal
|

Running| H |

[ L )L
route L C:_)

|
|
| Home position signal

Home position return methad 20
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b.Startthehomesppt i on return YHome position signaea
position at | ow speed reverse direction Y
at low speed forward direction

Forward >

position

Home positicn signal

DMotor
L ( I Runmn route

|
|
I
| Home position signal

Home position return methdd 20

Home positioneturn method 21

a.Start the home position return YHome po
home position at high speed reverse direc
falling edge of home position at low speed foxtiard dire

Forward l
direction

Home position signal

|:| Motor I

Runnlng route

Home position signal

Home position return methead 21
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b.Start the home position return YHome po
edge of home position at low speed forward direction

Forward N
direction
Motor

I ' Home position signal I

|
Running route I__L.u
|
|
|
|

| Home position signal

Home position return methdd 21
Home position return methd@
a.Start the home position return YHome po
home position at high speed reverse direc
home position at | ow s pe e tbrtHeosingedgedf hdmer e c t
position at low speed reverse direction

Forward
direction

Home position signal

I:I Motor
' -H
L GD—{ Running route
-L

| Home position signal
Home position return methead 22
Forward ,
direction
I Motor ' Home position signal I

L |
Running route I—b i

Home position signal

Home position return methdd 22
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Home position return method 23

a.Start the home position retur ndgebHome po
home position at high speed forward direc
falling edge of home position at low speed reverse direction

Forwarg———

direction
Motor Home position o
signal Limit 5|gnaII
| |
Running r011|:c H } L [
e |
| |
| |
| |
| |
' | -
| Home positic
| signal
|

Limit sign¢

Home position return methed 23

b.Start the home positi¥8hopeatter YBemecho
edge of home position at low speed reverse. direction

Forward R
direction

Home positi
I signal : Motor ' LimitsignaII
|
|
K—' Running route
|
I -L
|
|
Ll

—

Home positic
signal

Limit signe

Home position return methdid 23
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8 Home Position Return and Internal Positions

c.Start the home position return YHome

position at high speed fordidrde ect i on YTouch the forward

p

0
[

home position at high speed reverse direc
home position at | ow speed forward direct

position at low speed reverse direction

@ Forwardq——

direction
Hom_e position Limit signal
signal — Motor I

Running ro

Home positic
signal

Limit sign:

Home position return methad 23

Home position return method 24

a.Start the home position return YHo me
home position at high speedYSBSeawahdfdrir
home position at | ow speed reverse dire

position at low speed forward direction

Forwarq——

direction
Home position
signal

; L.
Running r011u: L
L(C ;

Motor ' Limit signal,

Home positic
signal

Limit sign:

Home position return methead 24
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8 Home Position Return and Internal Positions

b.Start the home pasbstipoalr ®©Nui¥Se¥Homef po
position at | ow speed reverse direction Y
at low speed forward direction

Forwar¢——m8 M —)

direction

signal ' Limit signal

I-L

L d—| Running route

Home positio
signal

—

Limit signa

Home position return methdd 24

c.Start the homepoposibno@®FFetYSear YHomer t
position at high speed forward direction
home position at high speed reverse direc
rising edge obime position at low speed forward direction

Forward——m8 )

direction
Home position
signal Motor Limit signal I

Running routf

H

-
.__£r__

Home positic
signal

—

Limit sign:

Home position return methad 24
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8 Home Position Return and Internal Positions

Home position return method 25

a.Start the home position return YHome po
home position at highasepeé¢d DoNVYBaog diftec
rising edge of home position at low speed reverse direction

Forward———

direction
Motor Home position Limit signal
I signal I
|
H ]

i |,
Running rogte L

Home positi
signal

-~
—

Limit sign

Home position return methead 25

b.Start the home position return YHome po
position at high speedfwar d di recti onYDecelerate to O
edge of home position at low speed reverse. direction

Forwarg——
direction

Motor I Home position ' Limit signal
I |:| signal I
|

) H
Running rouke—b L

Home positic
signal

—

Limit signi

Home position return methdd 25
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8Home Position Return and Internal Positions

c.Start the home position return YHome po
position at high speed forward directiony
home position at high speed reverse direc

home position at | ow s p e gdortheaising adgedof hdrmer e c t
position at low speed reverse direction
Forwarq———>»
direction
Home posit Motor 'Limitsignal
signal

Home positic
signal

Limit sign:

Home position return methad 25

Home position return method 26

a.Start the home position return YHome po
home position at high sfeedr war d di recti onYDecel erate t
home position at | ow speed reverse direct
position at low speed forward direction

Forward——m8 )

direction
Motor Home position Limit signal
signal I

Running ro

Home positic
signal

,_II

Limit sign:

Home position return methead 26
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8 Home Position Return and Internal Positions

b.Startthehomeo s i ti on return YHome position sigr
position at high speed forward directiony
position at | ow speed reverse dhomepositionon Y

at low speed forward direction

Forwar——»

direction

|:| signal
H [
Running ro L
L

I Motor [l Home position 'Limitsignall

Home positi
signal

—

Limit signi

Home position return methdid 26

c.Start the home position return YHome po
position at high speed forwar d sihgadgeoft i on Y
home position at high speed reverse direc
falling edge of home position at low speed forward direction

Forwargq———»
direction

Home positi
I signal : MDotor ' LimitsignaII
| |

| Runnin H

|, route |
LC -H
H

—

Home positic
signal

Limit signe

Home position return methad 26
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8 Home Position Return and Internal Positions

Home position return method 27

a.Start the home pdasi o n

home position at hi
falling edge of home position at low speed forward direction

' Limit signal

return

gh

YHome position signa

speed reverse dir

Forward

direction

signal

Home position \otor

L d—H| Running route

—

Home positit
signal

I

b.Start

Limit sign

t he

' Limit signal Motor

Home position return metfed 2

home position return YHome
edge of home position at low speed forward direction

Forwar!
direction

Running rou
L

1

signal

Home position I

Home positi:
signal

I

Limit signi

Home position return methdd 27
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8 Home Position Return and Internal Positions

c.Start the home positiYoSre arrecthurfrorY Home rpo
home position at high speed reverse direc
edge of home position at high speed forwa
for the rising edge of home pasitiow speed reverse direction

@ Forwad
direction
Limit signal Home position

Motor

I |:| signal I

Runnlng I
route

H LC;:‘-)_L
|

Home positic
signal
Limit signe

Home position return methad 27

Home position return method 28

a.Start the home position return YHome po
home position at high s peedchfor¢hefallingetdgedfi r ec
home position at | ow speed forward direct
position at low speed reverse direction

Forward

direction

Limit signal Home position
' signal Motor

L H Running route
-L
|
|
|
: Home positic
signal
_,_I Limit signe

Home position return methad 28
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8 Home Position Return and Internal Positions

b.Start the home posiQN o¥Seraertcuhr nf o¥rH otnhee pfo
position at | ow speed forward direction Y
at low speed reverse direction

Forward

direction

|:| signal
|

I Limit signal  potor B8 Home position I

|

| |

| Running rou#e—l‘ﬂp L
| .

| |
| |
I 1
|

T

|

Home positic

signal
Limit signe

Home position return methdd 28

c. Start the home posigmiadn OF&Et YSeraYkdbdmé op o :
home position at high speed reverse direc
edge of home position at high speed forwa
for the rising edge of hpomtion at low speed reverse direction

Forward

direction
'Limit signal Home position

I |:|Motor signal I
| -H Running |
(ﬂ—| route

H

____tjﬂ_
'
-

Home positic

,_l signal
Limit signe

Home position return methad 28
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8 Home Position Return andahféositions

Home position return method 26098 00h =29

a.Start the home position return YHome po
home position at high speed redérse e ct i on YDecel erate to 0 °
rising edge of home position at low speed forward direction

FOI‘W&I’d—’

direction

' Limit signal 'Home position Motor
I signal |:| I

-H )
I Running route

L

I )

Home positic
signal
Limit signe

Home position return methed 29

b. Start the home position return \"(Hom.e p o
positi at high speed reverse direction YDecc¢
edge of home position at low speed forward direction

Forward

direction

L (_—N‘—H| Running route

o Homepositil'
I Limit sgn’ signal |:|Motor I

Home positic

,_l signal
Limit signe

Home position return methdd 29
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8 Home Position Return and Internal Positions

a.Start the home position r et ulingeddébfo me
home position at high speed reverse dir

po
ec

edge of home position at high speed forwa

edge of home position at low speed reversei@détionp aft er sear chi
home position at low speed forward direction

Forward

direction

I Limit S|gn Motor Home position

|:| signal I

Runmhg route
H -L
L

|

|

| |

| [

| ! Home positic
|

T

|

signal
Limit signe

Home position return methad 29

Home position return method 36098 00h =30
a.Start the home position retur mdg&dio me
home position at high speed reverse dir

ng

po
ec

home position at | ow speed forward direct

position at low speed reverse direction

Forwarg——

direction

' Limit signal Home position Motor
I signal

L + - I Running route
; )-L

Home positic
signal
Limit signz

Home positiogturn method-a0
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8 Home Position Return and Internal Positions

b.Start the home position r§titiro me posi ti on signal ON YSea
position at high speed reverse direction
position at | ow s pfersearching fomte falling ddge oéhomei position Y
at low speed reverse direction

Forward direction —

- Home
Limit position Motar
signal signal
|
-H
Running
L route
—) L
|
|
|
'
| Home
position

signal

| Limit

signal

Home position return methdd 30

c.Start the home position rétidiro me posi ti on signal OFF YSe
home position at high speed reversedirectf Touch the reverse | im
edge of home position at high speed forwa
for the falling edge of home position at low speed reverse direction

Forward direction —8 —§

Home:

Lmit Motar position
signal signal

| -H Running I
ot |
H -L

|
|
|
'
Home
position
signal
I | Limit
signal

Home position return methad 30
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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 positionréttfni nd t he first Z.pulse in the

@ Forward direcion ————————»
Motor

I—IP

Running
I g route

Home positiosaturn method 33

Z pulse

Home position return method 34 (6098 00h=34)
Start the home positonr&tlfn nd t he first Z. pulse in the

@ Forward direction ———»

Motor

Running
route |

| | | Z pulse

Home position return method 34
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9 Internal Position

9 InternalPosition

9.1 The Position Control Function Code ParamdiiegSe

Pn000

Control mode selection

Communication
addres0x000

Defaultd

i

Setting rang@x0000K

0x000B

UnitN/A

Control mode, S, T

Parameter description: Control mode sélbetioosition control function is the internal position
mode, anthe position command is given by the paBafetemrunning the position control
function, firstly, you need to set the servo drive control mode to position mode.

Pn000 Features

0 Position control mods
not Gornot 16| Other control mode
16 EtherCAmode

Pn208

Position command source selecti n

Communication
addres90x208

Defaultd

i

Setting rang@x0000

0x0001

UnitN/A

Control mode

Parameter description: internal and external position commantieglettiaantrol
function is theternal position mode, so before selecting the position contrpbegitiaie, the
command source needs to be set to the internal position mode.

Pn208

Function

Position command source selects external pulse inpy

Position command source séheetaal position commar|

input

Electronic gear ratio molecule n

Communication
addres0x204

Defauitc4

e

Setting rang®
1073741824

UnitN/A

Control mode

Parameter description: electronic gear ratio mbleelgetronic gear ratthebervo driv

given together with the electronic gear than the denominator.

eis

Electronic gear ratio denominatq  n

Communication

addres0x206
Setting rang® .
, Defaultl 1073741824 UnitN/A Control mode
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9 Internal Position

Parameter descriptirctronic gear ratio denomifidey. argiven together with the

electronic gears.

Notelf thepoint position control mstlee internal mode, the electronic gear ratio can not be set
arbitrarily set the electronic gear ratio, which will cowesdlolataso that the operatiam

line When the internal position mode is selected, it is necessary to set the internal position
After the electronic gear ratio setting is completed, it is necessary to ensure that the maximu
number of commandsps per revolution is less2hdiiK -bit encoder

9.2 Position Contr8lelated~unction Code

Position control function, according to the position command, positioning speed, acceleratiol
deceleration time, delay time, Pr command tyge/inbsahental/relative position, interrupt
function, overlap function, storage function to plan the position trajectory. In addition, the pos
command trigger can be set through the function code and DI terminal.

9.2.1 Position command trigger, sglstop

Position command trigger, select and stop can be realized in two ways. The first method is tc
the external input terminal (DI termiral)z® theeledon trigger, and stop the position

command segment number. The second methoditisdsisgieon codes to trigger, select,

and stop position commands.

Position command trigger, selection and stop can be realized through DI terminal. The positi
command trigger is realized by configuring #ROSa30nction of the DI terminal. SD700

allows planning 31 internal position commands. Select the position segment to be operated
according to the combination of-POSB. Set the selected position segment number to NUM,
then the corresponding relationship betwed?%2Sthd the segment eumbthe position
command is:

Position segmer|
POS4 POS3 POS2 POS1 POSO numbeNUgM
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 11
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

The position command trigger is realized through the PosTrig function of the DI terminal. Fir:
select the internal position command segment number through DI teRGIB&saPO 8en

use PosTrig to trigger to run. Theedgi@a@f the PosTrig signal indicates that the currently
selected position command segment operation is triggered.

Note: Trigger the point with the segment number 0 to perforpositohetue operation;

the point other than 0 is the normal point.

During the Rrternal position command execution, if you Rrasitiefunction of tHa
terminaio stop immediatgigu carstop the operatioy the?osStofunction of thd
terminalJsinghe rising edgeRdsStomeans immediately stogppie current running
position command segment.

POSOPOS3osition command seleddorStoposition commastdppPosTrigosition
command triggean be realized Biterminabefined as follows:

Positio®Ifunction DIfunction code humber
PosTrig 0x16
POSO 0x17
POS1 0x18
POS2 0x19
POS3 O0x1A
POS4 0x1B
PosStop 0x20

Position command triggering, selection, and stop can be implemented Diterm@xaéoral
by a speciffanction code assignment.
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9 Internal Position

When we want to use the positromand selection, trigger andi&oped a lot &flinput
terminal For convenience, the functionncodés added to the position control primgram
position command selection, triggering and stopping operations.

The setting of the internal position command is related to the functiorAcodedpmBes
the input valueRxi898t wilperforntheaccordingrcommand operati®hecorrespondence
between Pn888dthePrposition command selection, traggkstop ishown in the following
table:

Pn898 Prcommand function
Prcommand segment number, tRggesition
1 31 instruction execution
Relative tbrig+PosNum
1000 The Pcommand stdpquivalent toST ORbit
other Invalid

In addition taggering tHerinstruction segmdPn89&an also displye segment number of
thecurrenPrinstruction and whether it is comtessding®n898if currer®n898s shown
as10000+PosNuthen the currdhtinstruction segment nurosNunofPrinstruction is
being executddPn898&lisplay20000+PosNuihmeans that the curRriristruction
segment numbdeosNunposition instruction has been executednanedeive the nExt
instructio.he Pn89®inction code is definedramvn ithefollowing table:
Communication givveommand Communication

segment number n address0x898
DefauitL0000 Setting rangéx0000K UnitN/A Control mode
OXFFFF

Parameter descriptidrposition command segment ngiviearbpmmunicatioBy setting
Pn898thePrcommand segmdémit you want to execute can be given by communication
method and keypad mtdednternal position command mdrtéssklected while the servo
is enabledyhen thgalue oPn898s settobetveenl and31, the correspondiigposition
command segmexill be executdduring thexecution of tkatiréPrinternal position
commandhe value ¢fn89&an be read tietermine whether the current executing position
command segment aigtthethe current position command segment are executed.
IfPn898 idisplayeth the formaf10000+PosNum, it indicates thasthection segment
whoseurrenPrinstruction segment numbosdlunis being executed.

IfPn898 idisplayeth the formaf2000+PosNum, it means thatstraction segmeriitose
currenPrinstruction segment numbeosdlurhas been executed, and thePmprsition
command segmenh be accepted.

Note: When the servo is enalftetset the point numbePn89&ndthenexecutd. If the

servo is not enablBd898vill alwaydisplayy0000and the point operation will not be
performedy settinBn898= 1000thePrcommandegmentan be stopped by communication.

9.2.2Position Command Control Parameter Qaafign

Position commasegmentan be divided into a control position commamditiverngosition
commangulseswoparts.31segment position command segafined in the
SD70Assuming that the position command segment RP@SMUhecontrol word of the
current position command segment is given by the furkRitidddedri® SNUMttde current
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9 Internal Position

position command pulse nuisdieerby the function cd@ie806+POSNUNMBY analogg,
total oB1segment instruction segmentefiredrom function coBe8040Pn87E

9.23 Position Command Segment Control Word Definition

The control word for the position command segweeny Bn804The lowet6bits define
the point control mode, anditiiest6bits define the point operpaoameter selection.

N Communication
Pr1control word n addressOx804
Defauliox00000000]  Setting rangéxX UnitN/A | Control mode
0x80000000

Parameter description:[dtverl6bits of the internal position command control word are the
internal position command trajectory planning corniterpaedion, overlap, relative
absolute, singdegmentmultisegmentspeed jump ointernal position commands can be
planned by thawerl6bits of thternal position commaomirol wor@he uppek6bits

definghe speed, acceleration, deceleration, and delay tfnpositiba commardhe

function codeomPn880do Pn89efines thacceleration/deceleration time, positioning speed
and delay time during the opeddtf@Prposition command.

Pn804 low 16 bit

LUy
L Al 0 :Single segment position mode
2 : Speed control mode 3: Jump mod
1 : Multsegment position mode
0 : Absolute position value 0 : Run at a constant speed after this spaeikbd
B|
1 :Incremental position value 1 : Automatically run the next segment speed aftevatid
2 : Relative position value speed is reached
¢ 0 : The interrupt function is off ~ 1: The interrupt function is on
D 0 : The overlapping function is off 0 : Target speed unit: rpm
Pn804 high 16 bit . .
1 :The over lapping function is on 1 : Target speed unit: pps
P n n n n E| Acceleration time segment number selection
U U U U Invalid
F| Deceleration time segment number selection
ﬁ G| Position command speed segment number s%ldmahd
H| Delay time segment number selection

185 SD70Geries Servo Technical Manual



9 Internal Pib®n

Setting - lé]

Parameter attribute

Function code PnB804 Value (0x1  QOO00011

Hamz Prl control word

-~.0000
T &

[0]zingle position mode -

[0] Dizatle interrupt functior ¥

[0]Disable owerlap function -

wo =0000

[0JACC time selectionm O b

[O]DEC time selection O A

[O]position command step selec *

[0]Delay time selection 0 -

W .
Write

Function codepartfunction definitiselectnternal position mode

Apart Features
0 Single segment position mode
1 Multisegment position mode
2 Speed control mode
3 Jump mode

Singlesegment, muiggment description:

The singtsegment position command indicates that the next position command is no longer
executed after the current position command is €kecoteiegment position command
indicates that the next pos@dommand is executed after the current position command is
executedf several consecutive position commands are multiple segmestgrenmulti
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9 Internal Position

position command is executed continlibesingtsegmentmultisegment position
instruction ixecuted as shown below:

Rising edge Rising edge
POS_T
Trigger pulse

i i
POS | i
Position i |
increment ! '

if \ i \
| 1
) I

Single-segment T
position execution Time
waveform
Rising edge Fising edge
POS_T
Trigger pulse |
I ]
I ]
: i i
POS i i
Position i i
increment ! !
) ]
Multi-segment T
position execution Time
waveform

Speed mode descriptibtite current position command segment is given the speed mode, whe
the position command is planned, the motor runs at the set speedRrpiilsitiomext
command starts.

PosTrig |_|

PosSpd

4

Speed mode diagram
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9 Internal Position

Jump mode description:
If the current position command segment bit jump mode, the current position command segr
immediately jumps to the position command segment of the specified segment number, and
position command ofgpecified segment is executed.

Function codgpartfunction definitiseleccommand made

PartB S r_n_ult-lsegment Speed mode Jump mode
position mode
After the
The current position | implementation o
0 command value is thg the current speed 00
absolute position valu{ does not switch tg
the nexer
The next segment
The current position | Pr isautomatically|
1 command value is thg executed after thq 00
incremental position val  current speed is
executed
Current position comma
2 value iselative position 00 00
value

SinglessegmenmultsegmerpositiomodePartB ofthe position commamkdescription:
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 p
value plus the given relative position value.
TargetPos = PosFdb + PosRel.
3Incremental position command: motor running target position valuesiptisétipreviou
command value plus the current incremental position command value.

TargetPos = PosCmd + PosInc.

Speed mod@artB function description:
In the speed motieeB part of theontrol woiiddicates whether the Regbmmand valise
automatically executed after the current speed commandifgheBplasis 1, the nexer
command valueaistomatically execuitk nexrinstruction can be a sisggment, multi
segment position command, a speed command, or a jumfpamntiiaddthe motawill
continue to run at the speed value givenwyathBruntil the neRrinstruction starts

execution.

Function codepartfunction definitiselect thinterrupt function

PartC Position mode Speed mode Jump mode
0 Interruption functio| Interruption functio| Interruption functio
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 femetidaedsit will switch to the next position
command immediately, regardless of whether the current position command is running or r
The margin of the current position command is accumulated to the next position command
position command planiittge interrupt function is not enabled, it will switch to the next
position value execution only after the current position command Ehequiygeted.

function is shown below:

Rising edge Rising edge
POS_T |
Trigger pulse
| |
POS | i
Position i !
increment : I
I :
|
|
i |
Interrupt position T
execution waveform Time
Interrupt operation
Rising edge Rising edge
POS_T
Trigger pulse
: :
POS | i
Position | |
increment ! !
I I
I
]
| i
Interrupt position T
execution waveform Time:

Uninterrupted operation
Note: The interrfymiction igalidafter th&rcommand is set, anditierrupt functitn
judgedvhen the latter command is triggered.

Function cod&partfunction definitiseliecbverlappinfginction

PartD =il r_npltsegment Speed mode Jumpmode
position mode
Overlap function doe Target speed
0 ) 090
not turn on unitrpm
. Target speed
1 Overlap function on UNItPPS foJ6]

Position overlap description: After the overlap function is turned on, \wwbgmére multi
position command is executed, when each position command is executed to the decelerati
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9 Internal Position

phase, it will not decelerdieand the next position command avikdtey planned from the
current speeld.the overlap function is not turned on, after the current position command is
executed, deceleratd amd then plan the next position comrharalierlap function works

only in multiple positions, the-semteent position does not work, amadiitisegment

position delay time becobradter the overlap function is turned on.

The mulsegment position overlap function is shown below:

Rising edge Rising edge

POS_T
Trigger pulse

| |
POS : :
Position 1 1
increment | |
| |
| |
| |
| |
| |
| |
| |
| |
Overlapping T
function execution .
time
waveform
Rising edge Rising edge
POS_T
Trigger pulse
| |
POS : :
Position 1 1
increment | |
| |
| |
| |
| |
| |
| |
| |
| |
No overlapping T
function execution .
time

waveform

Note: Whethe overlap occurs, the previous instruction setting takes effect. When the previou
instruction runs to the deceleration point, it runs the next instruction.
Note: In speed mode, this bit indicates the speed command unit.

Speed unit description:sffeed unit defines whether the speed value given by the current
speed command segment ipthéow many revolutions per mspged value or thES
(running pulses per segspded value.
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9 Internal Position

Function codepart functiaefinitiorAcceleration tinselection

defined bin889

Singlé multisegment position Jum
e ° mode f?mctionp Speed mode modz
0 Acceleration time selémgstime | Acceleration time seldugs Invalid
defined bin880 time defined PN880
1 Acceleration time seldugstime Acceleration time selduts Invalid
defined bin881 time defined Pn881
2 Acceleration time seldugstime Acceleration time selduts Invalid
defined bin882 time defined Pn882
3 Acceleration time seldugstime Acceleration time sel#uts Invalid
defined bin883 time defined Pn883
4 Acceleration time seléoéstime | Acceleration time selduts Invalid
defined biyn884 time defined Pn884
5 Acceleration time selémgstime | Acceleration time selédugs Invalid
defined byn885 time defined Pn885
6 Acceleration time seléogstime | Acceleration time selédugs Invalid
defined bin886 time defined PN886
7 Acceleration time seléogstime | Acceleration time selédugs Invalid
defined bn887 time defined Bn887
Function codepart functiatefinitiorDeceleration tirselection
Singld multisegment position Jum
el moge functiong P Speed mode modg
0 Deceleration time seléwéstime | Deceleration time seléuts Invalid
defined bin880 time defined Bn880
1 Deceleration time seldustime | Deceleration time seldws Invalid
defined bin881 time defined Pn881
> Deceleration time seléotstime | Deceleration time seléuts Invalid
defined biyn882 time defined Byn882
3 Deceleration time seléotstime | Deceleration time seléuts Invalid
defined biyn883 time defined Bn883
4 Deceleration time seléotstime | Deceleration time seléuts Invalid
defined biyn884 time defined Bn884
5 Deceleration time seléotstime | Deceleration time seléuts Invalid
defined biyn885 time defined Byn885
6 Deceleration time seldustime | Deceleration time seldws Invalid
defined bin886 time defined Pn886
7 Deceleration time seldmstime | Deceleration time seldus Invalid
defined byn887 time defined Pn887
Function codgpart functiatefinitiorRunning speestlection
ParG Singld multbegment position Speed mode Jump
mode function mode
0 ggﬁfg d"gg,“ﬂ%;g'eme value Invalid Invalid
1 Speedralue selectke value Invalid Invalid
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Speed value selettts value

byPn897

defined bn897

2 defined byn8sA Invalid Invalid
Speed value selettts value . .
3 defined bynssB Invalid Invalid
Speed value seleitts value . .
4 defined bynsscC Invalid Invalid
Speed value selettts value . .
5 defined byn8sD Invalid Invalid
Speed value selettts value . .
6 defined byn8sE Invalid Invalid
Speed value selettts value . .
7 defined bynssF Invalid Invalid
Function cod#part functiatefinitiorDelaytimeselection
Singld multisegment position Jump
LS mode function s motE mode
0 Delay time seleth® value defing| Delay time selette value Invalid
byPn890 defined bin890
1 Delay time seleth® value defing| Delay time selette value Invalid
byPn891 defined biyn891
2 Delay time seleth® value defing| Delay time selette value Invalid
byPn892 defined biyn892
3 Delay time seleth® value define| Delay time selette value Invalid
byPn893 defined byn893
4 Delay timeelectshe value defing| Delay time selettg value Invalid
byPn894 defined bn894
5 Delay time seleth® value define| Delay time selettg value Invalid
byPn895 defined bin895
6 Delay time seleth® value define| Delay timgelectshe value Invalid
byPn896 defined bin896
7 Delay time seleth® value defing| Delay time seletite value Invalid

9.24 Position Command Segment Pulse Given

Assuming the position command segment nNiblEnitheinglesegmentmultsegment
position mode, thesition command pulse number i®gitrenfunction cdele806+4*NUM
In speed mode, the given speed value is §in8ageg*NUM

Defaultd

Singlé multisegment position
pulse number

Speednode given speed value

comman

Communication
addres0x806

Setting range2731 231

Unitcircle

Control mode

Parameter description: Isitigiesegmentmultisegment position matlisthe position
command pulse nundieenin speed modejsthe running target speed given.
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NotePay attention to the speed givemharmitthe speed value is givenspeakd mode, and
the speednit is giveny theD parbfPn8ad.

9.25 Position Command Segment Sharing Parameters

Thespeed, acceleration/deceleration time, and delay titngosittbe command are
common parametdtach of therposition command segments can selectighspéeds,
acceleration/deceleration time, and delay time as the operating pheacnetens pbsition
command segmerite shared parameter definition is as follows:

Internainultisegmeryosition N Communication
acceleration/deceleration time select addres0x880
Defaull00 Setting rang® 60000 UnitN/A Control mode

Parameter description: Internal position command acceleration/deceleratioriFtione selection.
the function coB@88Qo the function cdele887a total & sets of internal mséigment

position acceleration/deceleration tidefimegiContralhe actual internal raglggment

position, according topheE oftheposition of the contminmandhultisegment word high

16bitof , seled®n8800Pn887 parameter as an internal position command acceleration time;
controlled according tongernal position multistage poEftahh partof theupperl6bits of
thewordselects one Bh88AoPn887&s the deceleration time of the internaégrkint

position command.

Note: When several different position command segments selacttieratiore

/deceleration time function code, modify the acceleration/deceleration time value of the
corresponding function code, and the acceleration/deceleration time of several position com
will be changed at the samelieweleration timetswy is fro@rpnto accelerate to rated

speed of the motor required.

Internainultisegmenposition N Communication
acceleration/deceleration time select] addres90x881
Defaul200 Setting rangé © 60000 [ Unitms Control mode
Same aPn881
Internainultisegmerposition N Communication
acceleration/deceleration time select] addres90x882
Default300 Setting rangé © 60000 | Unitms Control mode
Same aPn881
Internainultisegmeryosition N Communication
acceleration/deceleration time selct addres0x883
Defaul400 Setting rangé = 60000 | Unitms Control mode

Same aPn881
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Internainultisegmenrposition

Communication

acceleration/deceleration time sefect| " addres0x884
Defauit00 Setting rangé © 60000 Unitms Control mode
Same aBPn881
Internainultisegmerposition N Communication
acceleration/deceleration time sekect] addres90x885
Default600 Setting rang@ ©~ 60000 | Unitms Control mode
Same aBPn881
Internainultisegmeryosition N Communication
acceleration/deceleration time sekect addres0x886
Default700 Setting rangeé = 60000 [ Unitms Control mode
Same a®n881
Internainultisegmerposition N Communication
acceleration/deceleration time seléct] addres0x887
Defauli800 Setting rang@ ©~ 60000 | Unitms Control mode
Same a®n881
Internal multegment position spee N Communication
value selectién address0x888

Defaultl00

Setting rangé

6000

Unitrpm

Control mode

Parameter description: Internakegrttient position command speed sefeotiothe

function coden8880 P n88F, a total @ sets of internal mséigment positivalocity values
are providetVhen the internal radgiment position control is actually performed, a set of
parameters betwdamB8&ndPn88Hs selecteds the speed reference value for the internal

multisegment position operation according loebéthar- partof thenternal mutegment
position control whigh16bits.

Internal multegment position speeq

Communication

value selectidn n addres90x889
Defaul200 Setting rang@ ©~ 6000 | Unitrpm Control mode
Same a®n888
Internal mutegment _position speeq . Communication
value selecti@n addres0x88A
Default500 Setting rangé © 6000 | Unitrpm Control mode
Same a®n888
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Internal multegment position spee N Communication
value selecti@n address0x88B
Defaultt000 Setting rangé ©~ 6000 | Unitrpm Control mode
Same a®n888
Internal multegment position spee N Communication
value selectidn address0x88C
Defaultl 500 Setting rangeé © 6000 | Unitrpm Control mode
Same aPn888
Internal multegment position spee N Communication
value selectié@n addressDx88D
Defaul2000 Setting rangé © 6000 [ Unitrpm Control mode
Same a®n888
Internal multegment position spee N Communication
value selectién addressOx88E
Defaul2500 | Setting rangé ©~ 6000 | Unitrpm | Control mode
Same a®n888
Internal multegment position spee N Communication
value selecti@n addres0x88F
Facgoorgovalue Setting rang@ ©~ 6000 | Unitrpm Control mode
Same a®n888
Pn890 Internal muiegment position delay t N Communication
selectiof address0x890
DefaultD Setting rang@ © 60000 | Unit0.1s Control mode

Parameter description: Internakegrttient position comnaeidy time selectibrom the
function cod®n89Q@0Pn897a total & sets of internal mségment position delay time
selection are providathen the internal redtiment position control is actually performed, a
set of parameters betweB9&ndPn8917s selected as the internal-segithent position
between the tyaoint position command according to thef ttdDgortiorof theénternal
multisegment position control higid 6bits. Interval tiramit:0.1s delay time range is

Os ~ 6000%

Note: For the position command, the delay time is tha@afedctiet position command pulse
is sentFor the speed mode, the delay time is cadtdatbd speed value reaches the set
target speed
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Pn89L Internal multegmenrposition delay tim N Communicatio
selection addres0x891
Defaultl Setting rangé © 60000 Unit0.1s | Control mode
Same aPn890
Pn892 Internal multegment position delay ti N Communicatio
selectio address0x892
Defaults Settingange0 © 60000 Unit0.1s | Control mode
Same aPn890
Internal multegment position delay ti N Communicatio]
selectio address0x893
Defaultl0 Setting rangé © 60000 Unit0.1s | Control mode
Same afPn890
Internaultisegment position delay ti N Communicatio
selectioA address0x894
Default100 Setting rang® ©~ 60000 [ Unit0.1s | Control mode
Same a®n890
Internal mutegment position delay ti N Communicatio
selectiob address0x895
Defaultl000 Setting rangé © 60000 Unit0.1s | Control mode
Same a®n890
Internal mutegment position delay ti N Communicatio
selectioB address0x896
Factory valug000 Setting rangé ©~ 60000 Unit0.1s | Control mode
Same a®n890
Internal mutegment position delay ti N Communicatio|
selectiod addres0x897
Defaultl0000 Setting rangé © 60000 Unit 0.1s | Control mode

Same aPn890

9.3 ThdPoint Functio®perating Parameters

The point function pldmescorresponding position trajectory according to the set speed,
acceleration/deceleration time, delay time, and target poditieropelation parameters of
the first segment of the command segment are taken as an example for description.
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9.3.1 Pason Command

In position mode, the number of position command pulses for pginedoyfho8 6+
POSNUM*Zhepositiomommand unit is the userTmtposition command pulse number is
given by the electronic gearPafi64ndPn206

Inposition mode, the target position value can be an incremental position value, a relative pc
value, and an absolute position value.

The incremental position commaradnly used fibre operation madewhich the target
position is cleand theéarget position value is independent of the actual hesifamence
point for the incremental position is the position comniEmel inaheenental position
operation mode is as shown below:

I I I
I | I I
:— ¥+ Pod ¢ JI— + PosRetn¢- 1' :

As shown in the figure above, the first positizend setting valleasCmd®\fteithe pulse
ofPos(s run, the operation ends and the refRasiRempulses are not complelfetthe

second incremental position conffoafndisinserted at this time, the total number of pulses
of the seconagition command operatiBosCmd1 FosRem hat is, the second

incremental position v&loeCmdik based on the first position position cdras@ntjo

and the final running position vdos@nd0 FosCmd1

The relative position commasteienced to the actual position Vakiposition command
value of the latter segment is used as a reference point for the actual position value at the tir
operation, and the target position value is caltwdatddtive position operationimade
shown below:
I I
Ly PosCnil «l
I I
I
L3 Pog « L 3 PosRetne
r | 1

As shown in the figure abovéirghposition command setting v&lasGsnd®fteithe pulse
ofPos(s run, the operation ends and the rerRasiRempulses are not complelfetthe

second relatipesition commaRdsCmdikinserted at this time, the total number of pulses of
the second position command oper&i@CimdIIhat is, the second relgtogtion value
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PosCmdik thereference point of #wtual positi®tosQ and the final running position salue i
PosO+PosCmd1

The absolute position comiisaneferenced to the absolute positiorelative teero

Regardless of the current actual position value, whether or not there is a pulse margin has n
been completéthe absolute position commadanesvare atlistancethat mudie taken

relative to absolaero. As shown below:

:_+ PosCniil ‘_J
[ | [

I3 Po9 L 3 PosRete 1
r | 1

|

|
:—+ PosCnid 4—1|
[ [

As shown in the figure above, the first position command se®ogGmid@\fteithe pulse
ofPos(s run, the operation ends and the rerRasiRempulses are not complelfetthe

second absolute position comRws@mdisinserted at this time, the total number of pulses of
the second position command oper&ixCimdPos0That is, the second absolute position
valuePosCmdik the absolupssitio bit reference point, and the final running position value is
PosCmd1l

9.3.2 Acceleration and Deceleration Time

Position control function during opatating,the operation of the point control function, the
acceleration and decelerationvadise is calculated based on the maximum speed of the
motor. For example, setting the acceleration time of the motorXQ@msgdans that

when the motor is running@rpmto themaximum speed, it needstelerate frabnpnto
themaximumpeedn100ms

The point control function sets the maximum acceleration/deceleg@i@0tiaectohe

minimum valueGms In the point position control position trajectory planning, if the relationshiy
between the acceleration/deceleratigptetand position value is unreasonable and cannot
be operated according to the set acceleration/deceleration time, the point control program w
based on the current speed andpasitin value, recalculate the acceleration/deceleration
time ofite operation, and run according teph@emed acceleration/deceleration time, as

shown in the following figure:
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v

Ly  POS ¢«
F-->  PO% ¢—-
|

As shown in the figure above, when the mot@Qaosaaling to the set acceleration time, if

it continues to decelerate acgdalthe set deceleration time, the final running position value of
the motor will reable distance indicatedbglIn the point control position command

planning, the set target position vRloglifn order to ensure that the final rpositign of

the motor reachtbe positioof PosCaccurately, it is necessaryptarethe deceleration time

to ensure that the motor finally run$wsthesition.

9.3.3 Point Control Speed and Delay Time

The point control speed reference id ditadisvo types: position control mode and speed
mode.

For the position mode mode, when the position command is planned, the desired running sp
given by the speed selecteddiypartof thel 6bia highword of thercommand segment
controlvordThis speed value can only be gpasitwe speed valWien planning according

to the position command, the positive and negative values of the target position are used to
forward and reverse of the desired speed.

For speed mode, thmget speed value is givaan806+ POSNUMthen th@r isrunning.
If you want to run in reverse in speed mode, yaheaalset 6fn806+ POSNUM *d a
negative value.

During the point control operati@ther the target speed in tieel spede or the desired
speed in the position mode, the given maximum speed value is 00@editgiven
speed is limit@00 rpm.In the speed mode, when the given specdRBithemaximum
value 06 000 rpmwill beconverted thelimit of thBPSunit.

For nofinterrupted and Roverlapping operations, the delay time of the poinvabdtrol is
Aftercompleting a currBninstruction, how long it takes to execute Brénséxictiolhe

unit oflelay time &1sFor he speed mode, theay time is defined as how long it takes for the
motor running speed command to reach the set speed command value Pefore the next
commandan be run.

When the interrupt operation is performed, RPhimstexttiowill beexecuted immediately, so
the delay time can be interrupted in the interruphahajevhen the curRnimstruction is
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not completed, or the execution completion has not reached the delayRiimstrineiaoext
can be executed immediatahebpterrupt 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 contiwhctiorthe interrupt function can interrupt the previous position command
operation and immediately execute the newly inserted positioRworroarding to the

newly inserted position command target puwitiorental position into a position command,
the absolute and relative positions of threadatifisrent from each other between a position
command interrupt, having different operating modes.

9.4.1incremental Position Interrupt Position Command

S

‘Re .
l— -» FIrO$ 4—-! T

A 4

[
|
|
=¥ POS ¢
As shown in the figure abov@dtemental position intepogitiocommand rsiming For
first position commaedmentthe target positisPos0 during operatibisinterrugd by
position commaoidhe second segmedbvithe pulses numbethaf first segmeafter
interrufdgremaia Rem The second position command is an incrposéital command,
and the target position valBesg After the second position command interpofats the
position command, it immediately runs according to the se¢ Seeetdiibsition
command. Because the second position c@sriheaimtremental position, the second position
command runs the total pulse Rakie-PosEquivalerib, as shown above in the pithee,
first segment position command isargmsfered to the second segment pdsiéinecte.
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9.4.2 Equivalent Position Command Insdptisition Command

S

v

r»ﬁ0$ - =

I
| 1
-+ pog ¢

As shown in the figure abovepersibn othe relative position insertion poBdidre first

position command, the targstions PosQitis interrupted by the second position command
during running, and the remaining grésaTéhe second position command is a relative

position command, the target pésRinslL After the second position command is interrupted, it
immediately runs at the target speed of the second position and runs thé’psise number
relative to the actual position Vdladotal pulse numPes0+#ostRem that hgmssed

after the end of the-stage operatiorhat is, when the relatiwitipn is interrupted, the

position margin value of the previous segment is ignored, and a position is directly run base
the current actual posi#i@nshown in the figure alibeepositioequivalent to tRemarea

is ignored.

9.4.3AbsolutePosition Interrupt Position Command

r— ‘__'_..I —
i POS | T

———>2 pog +-——-

As shown in the figure above, it is absoluteipesitippositionf-or he first position
command, the target posgi®as0itis interrupted by the second position command during
running, and the remaining puRanighe second position command is an ahesitite
command and the target posftms1After the secoedgmenposition commaisd

interrupd it isimmeliately run according to the target speed of theeggnengbsition, run
into an absolute posiBos1The total pulse numb&oshfter the two position operation
That isafter the insertion, the previous position command value is ignecabdphrtd

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
09 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 deptheigel OWhen 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 inpttactPRisegments. Pr

instruction segments exceeding 10 segments will overwrite the previously stored instruction
segments. The stored Pr command segment can kegraggi@osition command or a
segment head command of asegtitient position caanoh

The previous Pr position command is-aegmgéat position command. During the operation,

the new position command is triggered through the PosTirg function, and the newly triggerec
position command is temporarily stored. After the previmasdiscoompleted, the stored
position command is read for operation. The schematic diagramsefthersirstitieage

function is shown in the figure below:

PosTrig ﬂ H

ITn‘gger Trigger1

Position
— P Temporary 4—
| Storage

i |

Singlesegment storage diagram

Stored
Position

Execution

S

v

As shown in the figure above, during the operatioe pbaisorgtommand, another Pr

command is triggered. If the interrupt is not set for another Pr instruction, you need to wait fc
current Pr instruction to complete before executing. From the triggering to the execution of tt
second Pr instructior,dbcond Pr instruction is temporarily stored in the position instruction
storage Buffer.

9.4.4 Muksegment Storage Function

When the previous Pr command is-segrualént Pr command, if a new position command is
inserted, and the newly inserted position command is not set to interrupt, it will be temporaril
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storedWhen the execution of the position segment currenigbigddpgxhe multi segment

PR instruction is completed, the stored position instruction segment is executdthenmediately
remaining unexecuted position command segments of multiple positions will be discarded ai
longer executed. The mealimergtorage function is shown in the following figure:

PosTrig|

g Trigger Trigger : : Stored
Position Position

|

|

| |Temporary|
| | Storage |
|
|
|
|

Execution

AVAN S

—P Ignore Position 4— — <

b d

Multsegment storage diagram

As shown in the figure above, the first position commargbneemiftosition command,

and there are 5 position command segments. During operatiomyiadegnibat position
command is executed to the third position, a new position command value is inserted throug
external trigger. The command does not set the interrdpt fhe@iely inserted position,

so when the execution of the thitpdasstruction of the previous multi segment position
instruction series is completed, the newly inserted position instruction valiidésfexegbuted

and fifth position command values of tsegmuatnt 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 t
position command, if a new position command is inserted through an exteuradeérigger, and
the situation thhete is no interrupt functitheinew position commeutngrthe previous

position commaexkcute to the deceleration point patitioto, read the stored position

command value, and plan the stored position command value in an overldygng manner.
overlapping storage function is shown in the following figure:

PosTrig

Trigger Trigger |

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 r
position command is inserted by external trigger datiorg dyiezn the new position

command is not set to interrupt, the newly received position command is tendptivarily stored.
first positiomhen the command runs to the deceleration point position, it is judged that the firs
position command overlagtiion 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 posit
command is planned in an overlapping manner.

9.4.6 InterrugtoragefFunction

The positiocommand storage function of imedEseégmenposition control allows storing up
to 3 position command values. If there is currently a stored position command being execute
there is still a stored position command that has not beensexaowgrtiroal trigger to
insert a new one position command. The new position command sets the interrupt function,
immediately interrupt the executing position command segment, and execute the newly inse
position command value. After theimeamtgd position commiamkecutedead the stored
ones that have not been executed. Position command value, continue to execute. Interrupt <
function as shown below:
PosTrig [l
Trigger |

S |
|
|

Inserted

Position

Stored
Position

Position Execution

Execution
Execution

v

Interrupt storage diagram

As shown in the figure above, during th@exd#dthe first position command, there is a stored
position waiting to be executed. When the first position is executed, a new position comman
inserted through an external trigger, and the newly inserted position command enables the
interrupt functiand executethe newly inserted position comimaretliately. After the newly
inserted position commarmkecutedexecute the stored position command value.

9.5 Overlappingunction

When the medegment position is continuously runnirenstien of the mséiyment

position command speed can be realized by settingegeemilfposition overlapping
functionThe function of the overlagpirggiors to directly read the operating parameters
(running position, speed, acceledatiefgration time, etd.thaext section when the first
position is moved to the positiondefdbleration point, and directly plan the next section of the
running trajectory from the deceleratipthgm@hy achieving a smooth transitiotvas the
segment position trajecidrg. overlay function is shown below:
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Bafore overlap .

+ Pos0 - 3

=t After overlap .

1

"

I

=" Pos0+Posl ¢ — —

Overlapping function diagram

As shown in the figure above, when multiple positioissopezdpgvherit reachethe

deceleration point of the previous position, the operating parameters of the next position con
are directly read, and the running trajectory of the next position command is planned on the
of the current speed to realize the smoothingooptséibrimnsition. In the process of
overlapping operation, the remaining pulse value that is not completed in the previous positit
command will be compensated to run on the next position command, and there will be no pL
loss problem.

9.6 Stogrunction

During the operation of intemalisegmenposition control, PosStop can be used to trigger the
current running position command to stop. PosStop can be triggered by the rising edge of D
terminal by configuring external DI terminal OxaGsatleatriggered by means of
communication, tsggPn898=1000, PosStop function is realized. After stopping the currently
running position command through the stop function, the remaining pulse value of the currer
position that is not running wéhfygorarily stored in the program. Before starting to run the nex
Pr command program, you need to consider the remaining pulse The stop function is shown
figure below:
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PosStop I_I
PosTrig |

SAL

|
|
|
|
|
I \
|
|
|
|

-

|_ =P running pulse value .. 4= =

I
|
= =P gepsionee = — —
)

Stop function diagram
As shown in the figure above, the current runimng@aesitand 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
stops, the remaining puédee of the current position will not clear.
Before starting the next Preposition command planning, the current position command pulse
to be processed. If you want to clear the remaining amount of the current position command
you can cleartihemaining pulse by sending a relative position command with a relative positi
of 0; if you want to change the current position The remaining pulse of the command is comy
and the remaining pulse can be run by sending an incremental positiwithcamman
incremental position of O; 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 Jumprunction

In the internadulisegmenposition contymogram, 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 comir
when the current stage is executed, it will jump to Pr command section, immediately jump to
specified Prigonand section for execution. The value of the Pr command jumped to can be a
singlesegment position command, the first value slegmeiti position command, speed
command, etc. During the jump process, if Jump command jump in its owmsituation, the ju
error occurs, and the servo drive automatically stops. The schematic diagram of the jump fut
is shown below:

Sequential Command ‘
Pr command section Pr3 jump to Pr7

PrO—DPrl—DPrZ—DIPﬁ

Jump functidimgram
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As shown in the figure above, the current position command is executed in sequence. When
executed to the Pr3 comthsagment, the Pr3 command segment jumps to the Pr7 specified
segment, and immediately execute the pasitiandefined by Pr7 command value.

Jump can be realized by sequential execution or by external trigger. Jump command can en
interrupt funat, if the triggered jump function is enabled Interrupt function, interrupt the curre
executing Pr command, and immediately jump to the specified Pr conifrthad section
triggered jump function does not enable interrupt, the triggered jumif berrempudavily

stored and wait for the current Pr Jump after the execution of the specified segment is comp
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 extern
triggesegment 5, and segment 5 is specified by Pr as a jump commpiafushcitiveris
enabled, and jump the target command segment number is 7. The currentbegmeirig multi
command ends and immediately starts to execute the position command value of Pr comma
segment 7.
In addition to jumping to any available Pndaregmaent number, the jump function can also
implement megBgment position command loop execution through the jump function, as show
the following figure:

PO ¥ Prl —¥» Pr2 —» Pr3 —) Prd —» Pr5 —¥ Pr6 —¥ Pr7

Multisection position command loop
As shown in the figure above, when the Pr comméamst pathgraph of the 1pedgment
position command isasea jump command, from the last Pr command to the Pr command at tl
beginning, so that multiple Pr commands can be executed in a loop.
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9.8 Jodrunction

The jog function cealizethy meansf communication or internal jog operation via external

terminals. The jog function must be operated when the servo is enabled. In the process of jo

execution, the point function is no longer executed. The point can be executed normally afte

jog exeation is completed.

The internal jog function code is shown in the following table:

Jog speed N Communication
address: 0x500

Default500 Setting range: ALO0O Unit: rpm Control mode: P,§

Parameter description: Jog speed setting. Unit rpm

Jog acceleration and deceler N Communication
time address: 0x505
Defauit100 Setting rangé: 210000 Unit: ms Control mode: P,§

Parameter description: In jog mode, acceleration and deceleration time setting.
Communication
address: 0x505

Default100 Setting range: 0000 Unit: ms Control mode: P,§

Jog delay time n

Parameter description: After the point reaches the set speed, the delay time.
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9 Internal Position

9.8.1 Jo@perationof External Terminals

External terminal jog, terminal function defshitiom i the following table:
Terminal

function definition Description
Ox1E Forward jog
Ox1F Reverse jog

The external terminal input and jog execution satisfy the following logic table:

Forward jog Ox1E Reverse jog Ox1E . -
terminalj s%atus terminaitagtus Hogiuneiarscrpuon
OFF OFF Not executed jog
ON OFF Forward jog
OFF ON Reverse jog
ON ON Not executed jog
As shown in the above tabl e, the relation

ORO. That i s, Ravdrse &og ik walidahe dog taa beraxecuted normdlly.

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, tiedanction 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 .
performed.

Note: Regardless of the external terminal Jog or the communication Jogtyba serato s
enable first.
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10 Fuction Code Instructions

10.1Pn0GroupBasic Control Related Parameters

Function q Communication
. Parameter Range | Default| Unit By When enableq
Control mode 0K 11 0 - 0x0000 After restart
selection

0-Position mode: The position efitheis controlled by the pulse sequence position comm§
position is controlled by the number of input pulses, and the speed is controlled by the
input pulse that is used in the place wheréngpaitiam is required

1-1-Analog speed: The servo motor speed is controlled by the analog voltage speed co
2-2-Torque Mode: The output torque of the servo motor is controlled by the analog voltg
command/internal torque comwiainl isised t@utput the necessary torque (pressing actio
3-3Internal speed: The speed is controlled by three internally set speeds set in the sen|
this control method is selected, no analog voltage .is required

Pn000 | 4-4-Internal Speee<Analog Speed:i® control mode via ON/OFF of switéhZBDSPB.
55Internal Speed>Position Mode : Switch control mode via ON/OFF of gwétetl/SIFB.
6-6-Internal Speee<Torque Mode: Switch control mode via ON/OFF of shvéold/S5EB.
7-7-Position Mode=<Analog Speed: ON/@Kikchingontrolmodeby (GSELsignabwitching
8-8-Position mode>Torque mode:ON/Giwtchingontrolmodeby (GSELsignakwitching
9-Torquemode <> Analogpeed: ON/OFRwitchingontrolmodeby (GSELsignakwitching
10Analog speed>=Speed mode for zero function: When controlling speed, zero fixed fu

used

11-Positiomode <> Positiomodewhen emmangulseinhibit: The command pulse inhibit fur]

can be used when controlingthe i t i on. See fiselection o

sequence

16EtherCAT mod&Amodelthis parameter defaults to 16)

Internal enable ‘ 0K 1 ‘ 0 ‘ - ‘ 0x001 Immediately
Pn001 [ oEnable OFF

1-Enable ON

Motor rotation P

directioselection 0K 1 0 - 0x0002 After restart
Pn002 ™F36ngmotor end:

0-Counterclockwisddasvard

1-Clockwise directiofoisvard

Default monitoring OxX )

parameters s Oxfff - 0x0003 Immediately

Set the monitoring parameters that are dispiefeditafter poveer. The setting values are
Pn003 | getailed in the monitoring parameters. 0xfff indicates that the monitoring parameters ar|
and the system status is displayed.

Note: The alarm is displayed first when the alarm is dispktjied. gdrarseter cannot be
displayed normally.

Servo OFF and stop
method selection P
Pn004 whertype 1 alarm 0K 2 0 - 0x0004 After restart

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 keemtbéor free

Note: DB (Dynamic Brake) is an emergency stop function. If the servo motor is started
ON/OFF power supply or servo ON in the state that the command is input, the DB circy
operate, which may cause the interpahemts of the servo unit to deteriorate. Please exe
and stop of the servo motor with speed input command or position command.

Second type alarm OXOK
stop method selectig 0 ’ 0x0005 After restart
Pn005 | of servo generation 0x01

0-Zerospeesit op: Set the speed command to @O0
1- Same as Pn004 stop method

Override warning p .
checkout selection 0K 1 0 0x0006 After restart

0-No overtravel warning when limit is checked
1-Overtravel warning is detected whiamithis checked

Pn006

Stopping method .
selection at servo 0K 2 0 ' 0x0007 After restart
overtravel (OT)
Pnoo7 | Setthe stop mode and stftes stoprhen servo overtravel occurs:

0- Same as Pn004 stop method

1- Use the torque set by Pn053 as the mazioejrand enter the locked state after deceler
stop

2- Use the torque set by Pn053 as the maximum value, enter the free state after decele

Servo lock time afte

electromagnetic braf 0K 50 0 Oms 0x0008 Immediately
holding
PnO08 When the servo motor is enabled but no{stomstgte)nd the brake (/BK) signal and the s¢
ON (/SON) signal are off at the same time, setting this parameter can change the time f]
(/BK) signal OFF to the antrglower inpstatuf the motor.
Note: The brake delay time is slightly different. When this parameter is set, the motor ¢
from the slight moving by the weight or the external force chitie merticahical movement,
E:J‘Tgit;‘;"t’i;ggzte'fasra 1K 100 | 50 | Oms 0X0009 Immediately
PN009 The servo powetewhen the Send OFFfArm/Main circuit OFF occur during
rotation. By setting this parameter and Pn010 (any one is met), the output timing of the
(/BKYOFF can be adjusted.
Note: The relevant logic is described
Electromagnetic bral oK
brake delay release 100 rpm 0x0010 Immediately
Pn010 speed 10000
See the description of fAElectromagnet.
External regenerativi 0K :
resistor power 65535 0 ow 0x0012 Immediately

pPno12 | When connecting an external regenerative resistor, the regenerative resistor power sh
value that matches the allowable capacity of the connected externalasigteiiivesetting
differs depending on the cooling condition of the external regenerative resistor.

Not e: Refer to fiSetting the regenerati
External regenerativi 0K :
resistor 65535 0 mq 0x0013 Immediately

When connectiag external regenerative resistor, the regenerative resistor value should
Pn013 | yalue matching the connected external regenerative resistor.

Note: The minimum regenerative resistance of each power section could be different. R
il Segtenreer ati ve resistoro for details. Ot

damaged.
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Overload warning

1K 100 20 % 0x0015 After restart
Pno1s [YAlUe . —
Setting this parameter can change the overload warning detection time.
Note:Thever |l oad alarm detection time is dg
Motor overload
detection base curre] 10K 100 100 % 0x0016 After restart
016 derating setting
PnoL This parameter can change the motor current threshold for calculating the overlcad alal
shorten the overload alarm detection time.
Note: This value is invalid when the motor current is rated above 200%.
Pn030 | Reserved K 0 - 0x0030 Immediately
65535
Parameter
modification operatiq  OK 1 0 - 0x0031 After restart
Pn031 | lock
0-Allow panglarameters modification
1-Prohibit panel parameters maodification
Method to use oK 1 0 : 0X0040 After restart
absolute encoder
0-Use an absolute encoder as an absolute encoder: If the motor is an-avectuteodwiti
Pn040 | setting this parameted ¢an use the mutltin absolute function
1-Use an absolute encoder as an incremental encoder: When used as an increthental ¢
positi on wwherpotveoff &d waeningor alaend corresponding to multiple re
wonodt happen either when tdnagizkdattery i
Absolute encoder
batteralarnwarning 0K 1 0 ' 0x0041 After restart
selection
0- Set the low battery voltage as a fault: Monitor the battery statusseniordds after the
Pn041 | driver is powered on / reset, and the undervoltage@gaymvill be reported when the
undervoltag®ver time will not be detected.
1- Set the low battery voltage as a warning: Undervoltage (below 3V) will be reported a
voltage alarm (Al.930). It will always monitor the battery voltage amdomaretyersdife is out
of restriction
FUTEE Parameter Range Default | Unit ST When enabled
code address
Full closed loop After
application related 0 51 1 ' 0x0045 restart
selection
0: Encoder pulse frequency division output, grating ruler powatigappbyrading ruler signa
is not filtered
1: Pulse output, grating ruler power supfityand grating ruler signal is not filtered
2: Encoder pulse frequency division output, grating ruler power supply is invalid, and g
is not filtece
3: Pulse output, the grating ruler power supply is invalid, and the grating ruler signal is
Pno44 | 4: Encoder pulse frequency division output, grating ruler powaligOppzis 4MHz

filtering

16: Grating ruler pulse output, gragingower supplywalid OMHz™  4MHz filtering
18:Encoder pulse frequency division geafing ruler power suppiwiid, OMHz4MHz
filtering

19: Grating ruler pulse output, grating ruler power supply is invalidiVitMHiitering

32: Encoder pulse frequency division output, grating ruler power supply is effedthelz0
filtering

33: Grating ruler pulse output, grating ruler power supply is effectivaVibid ffilzering

34: Encoder pulse frequency division outpytiudeatiower supply invalid,
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OMHz"  1MHez filtering

35: Grating ruler pulse output, grating ruler power supply is invalitiVdHiitering

48: Encoder pulse frequency division output, grating ruler power supply is effe&0akHRM
filterig.

49: Grating ruler pulse output, grating ruler power supply is effeéctiE@Wiiltering

50: Encoder pulse frequency division output, grating ruler power supply invalid,

OMHz" 500kHz filtering 51: Grating ruler pulse output, gratingr rsigppoimvalid, OMHz
500kHz filtering

51Grating ruler pulse output, grating ruler power supply is invalichQ@MHz filtering

Undewoltage o2 1 : 0X0045 After restart
function selection

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 i

Pn046/Pn047
For details, refer to fATorque |l imit wh
Torque limit whe
main circuit voltag{ 0 100 50 % 0x0046 Immediately

Pn046 | drops
According to the under voltage warning, it will impose the torque limit inside the servo |

see the ATorque |l imit when under volta
Torque limit release
time whemain 0 1000 100 ms 0x0047 Immediately

Pn047 | Circuit voltage dropg

After the undeoltage warning signal releases, the torque limit value is controlled within
according to the setting ti meunddvoorl tdaegte

Torque Iimitsetting‘ 0 4 ‘ 1 ‘ ’ ‘ 0x0050 Immediately

0-Analog torque (torque mode is invalid)
1- Maximum torque limit 1

M 2. Maximum torque limit 1 when forward; mamingum torque limit 2 when reverse.running
3Maximumtorquei mi t 1 when the fATorque Limit
2 when itodés ON
4-Limit by the torque command(valid when in torque mode)
Pn051 'i"ax'm”m torque o 500 | 500 % 0x0051 Immediately
Pn052 gﬂax'm”m torque o 500 | 500 % 0x0052 Immediately
Emergencystop | o go9 | goo | % 0x0053 Immediately

Pn053 | torque
The torque when set the motor to deceleration stop.

Panel parametq 0x00

o061 display selection 0x01 1 0x0061 After restart
0- Only display setting parameters
1-Show all parameters
Encoder frequency | 16 2048 | - 0x0070 After restart

division pulses 4194304
The number of pulses per cycle from the encoder is divided by frequency in accordanc
pno7o | Vvalue of this parameter. Please set it accangisystem specifications of the machine and
device.

Note: The set value is the number of A/B quadrature output pulses in one turn. The set
number of encoder division pulses will be limited due to the resolution of the enceder. H
the fADivision pulses output settingo i

Frequency division | 4 0 - 0x0072 After restart

Pn072 . )
output inversion
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A/B pulse phase sequesadection
0Dondét negate the nmBbaheadd#ut put: When f
1- Negate the pulsatput: When forwarg Ais ahead d8.

Local communicatiq 0x00 .

o080 address OXTE 1 0x0080 After restart

n During R885 communication, this parameter is the 485 communication station numb

CANopen communication, this paramet&Abltpen slave station number
485 communication| . 1 : 0x0081 After restart
baud rate selection

AR 0bps9600bps 1b{®8200bps 2bRR400bps 3HpA600bps 4bps
115200bps
485.‘ communication 05 1 ’ 0x0082 After restart
verification method

Pn082 | O-No check (N,8,1)  1-Even check (E,8,1)
2-0dd check (0,8,1)  3-No check (N,8,2)
4-Even Check (E,8,2) 50dd Check (0,8,2)

CANopen
communicationbau| 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 OXFFE
BitO:

0: Store data to EEPROM

1: Do not store data to EEPROM

Bitl:

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
Panekeypadperation setting:

00:Modify the data, powéfand store it in EEPROM. After servo lPa@Btchanges to 01. Aftel
connecting the upper computer, 00 is displayed. Disconnect the upper computer and po|
panel displays Pn085 as 01 again (Data is not stored in EEPROM when power on, but i
EEPROM when pow#r

0x1 - 0x0085 Immediately

Communication addr|

mapping function 01 0 - 0x0086 Immediately
Pn086 | selection

0:Close 1:0n

Mapping source 0x0000 ) :
Pn087 address 1 OXFEEF 0x110 0x0087 Immediately

Mapping destination| 0x0000 ) .
Pn088 address 1 OXFEFF 0x410 0x0088 Immediately

Mapping source 0x0000 ) :
Pn089 address 2 OXFEEE 0x201 0x0089 Immediately

Mapping destination| 0x0000 ) .
Pn0O8A address 2 OXFEFF 0x304 0x008A Immediately

Encoder over

temperature alarm | o 255 80 t 0x008B After restart

threshold + ~

PnO8B | The over temperature alatioe of Nikon encoder is fixed ate8@ Pn08b has no effect on the
change of over temperature alarm value of Nikon encoder. There is no encoder over te
for Tamagawa encoder below 80 (including) flange. For encoder that canteshfetatireve
alarm, pn08b will be automatically written as 0 in the program; The encoder over tempel
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be valid for tamogawa encoder above 130 (including) flange only when bit4 of Pn08c m
Pn08b is written into encoder @&PBtherwise it will not be executed (Pn08b = 0, turn off
temperature alarm function)

Encod_er alarm deteg. 0x00 0x00 - 0x008C After restart
PROSC selection 0x11
Only when bit4 of Pn08c must equal to 1, and Pn08b is written into encoakétr il AR,
executed
10.2Pn1 Group gain parameters
ALIE LD Parameter Range | Default Unit (CULIITEENE When enableq
code address
. . . [0} .
Rotary inertia ratio 100 % 0x0100 Immediately
Pn100 20000
Rotary inertia ratio = caadkrad inertia of motor shaft / rotor rotary inertia of servo motor
First speed gain | 1 2000 | 40.0 | Hz | 0x0101 Immediately

It becomes a delay element of the outer positiberidbp response of the speed loop is lo
Pnl01 | overshoot or vibration of the speed command occurs. In the range where the mechanid
not vibrate, the larger the value is set, the more stable the servo system becomes and
responsaness will be.

First speed integrati{ 0.15
time constant 512
Pn102 | In order to respond to small input, the speed loop contains integral elements. Since this

is a delay factor for the servo system, wiirae tleameter is set too large, overshoot may
the positioning time may be extended meanwhile resulting in poor responsiveness.

20.00 ms 0x0102 Immediately

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 sett|
Pn103 position loop gain is, the higher the responsiveness and the shorter the positioning tim¢
position loop gain cannot be increased beyonitytioé ttigidnechanical sysifeyou want to
increase the position loop gain to a larger value, the rigidity of the machine must be ing

First torque commal O -
filter 655.35 1.00 ms 0x0104 Immediately

Pn104 | Adjusting the parameters of the tamoumeand filter may eliminate the machine vibration ca
the servo drive. The smaller the value is, the better the responsiveness can be. Howev|
are restricted by the machine conditions.

pn10s | Second speed gain| 1 2000 400 | Hz |  oxo105 Immediately

See Pnl101

Second speed 0.15

integration time 5 12 20.00 ms 0x0106 Immediately
Pn106 | constant

See Pn102

Second position gail ' 2000 | 400 | us |  ox0107 Immediately
Pn107

See Pn103

Second torque (0} .
P108 command filter 655.35 1.00 ms 0x0108 Immediately

See Pnl104
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Gain switching mod| 0x00 . .
selection Ox01 0 0x0110 Immediately
The gain switching function includes two jiidéhade a | gain switchin

signaut amat iic gai n s wiByadng thegain switching farection, d
Pn110 | can be increased and positioning time can be shortened during the positioning time. W|
stoppedreduce gain and suppress vibration.

0- Manuagainswitt by usintheexternainputsignal (SEL)

1- When the automatic switching condition is met (Pn111), it automatically switches fro
the second gain; otherwise, it switches back to the first gain.

Gairautomatic 0x00
switching condition | 0x05 0 ’ 0x0111 Immediately
position control X

Set the conditions for automatic gain switching:

0-Positioning completion signal ON

Pn11l | 1-Positioning completion signal OFF

2-Positioning proximity signal ON

3-Positioning proximity signal OFF

4-Position command is 0 after filtering andpuise OFF

5-Position command pulse input.is ON

If the conditions are met, then switch to the second gain, otherwise switch to the first g

Gain switching 0

transition time 1 65535
Pnl112 | Starting from the time wheswviitehing condition has been established, after the waiting ti
the gain of th& fiosition loop to the gain offthpm&ition loop in a straight line within the swi
transition time.

0 ms 0x0112 Immediately

Gain switching [0}

transition time 2 65535
Pnl13 | Starting from the time when the switching condition has been established, after the wai
the gain of thedposition loop to the gain ofsthesition loop in a straight line within the swit
transition time.

0 ms 0x0113 Immediately

Gain switching waiti (0}

o114 time 1 65535 0 ms 0x0114 Immediately
It refers to the time when the switching condittogainhte the'®gain is established and the
switching really starts.

Gain switching v 0 ms 0x0115 Immediately

Pn115 waiting time 2 65535

It refers to the time when the switching conditidAgaithe 2heshain is established and the
switching really starts.

Speed feedforward

. o )
gain 0 100 0 % 0x0121 Immediately

Pn121 | Speed feedforward is a function to shopiesittbeing time. This function is effective when
control.

Note: position overshoot will occur when the feedforward command is too large. Pleass
appropriately while observing the response.

Position integral tim| 0.0 .
Pn120 constant 5000.0 0.0 ms 0x0120 Immediately

Speed feedforward| ¢, 0.00 ms 0x0122 Immediately
Pn122 filter time

Speed feedforward-fass filter time constant can slow position overshoot and torque jun

by feedforward

Use WREF as speed 0x00 .

feedforward selectiq  0x01 0 0x0123 After restart

Pnl23 | Speed feedforward is a function to shorten the positioning time. It is possible to select §
forward via external analBdeW.
0-None
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1- Use WREF as speed fdfedward input

Speed/position
control selectiéh 01 0 ’ 0x0124 After restart
REFassignment
Pn124 | Torque feedforward is a function to shorten the positioning time. Torque feedforward c
external analogREF.
O0-None
1- Use TREF as torque feed forward input
Time constant of 0.0
Pn125 | speed feedback . 0.0 ms 0x0124 After restart
filtering 655.35
Velocity feedback 0x0000
Pn126 | moving average filte 0x0014 0 125us 0x0124 After restart
time constant
Speed loop control . .
methodPI/IP) 01 0 0x0130 After restart
Pn130 0-PI control
1-IP control
Speed loop-P 0x00
switching condition 0 ' 0x0131 Immediately
; 0x04
selection

Thisis a function that automatically switches P control and PI control. Throsglitc®tiong t
condition by this parameter and meeting the corresponding switching condition can suy
Pn131 | during acceleration and deceleration and shorten the settling time.
0- Conditioned by internal torque command

1- Conditioned by speed instructio

2- Conditioned by acceleration

3- Conditioned by position deviation pulse

4-No mode switch function

Speed loopP
switching condition | 0" 800 200 % 0x0132 Immediately
Pn132 | (torque command)
When the torque command exceeds the torque getragnter, the speed loop will be switq
P control, otherwise PI control

Speed loop-P o
switching condition 10000 0 rpm 0x0133 Immediately
Pn133 | (speed command)

When the speed command exceeds the speed set by this parameter, thelspedttbieol iq
P control, otherwise Pl control

Speed loopP o
switching conditions 0 rpm/s 0x0134 Immediately

lerati 30000
Pn134 (acceleration)

When the speed command exceeds the acceleration set by this parameter, the speed |
switched tod®ntrol, otherwise Pl cantrol

Speed loopP o command
switching conditiong 0 0x0135 Immediately

Pn135 |_(Position deviation) 10000 unit

When the position deviation exceeds the value set by this parameter, the speed loop
P controftherwise PI control

The speed loop P/P| o

Pn136 | switching condition 10000 0 mm/s 0x0136 Immediately
(line) (speed)
pn137 | Speed loop P/PI 0 0 mm/a 0x0137 Immediately

switching condition | 30000
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