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1 Abstract

1.1 Safety Precautions

To ensure safe and reasonable use of this product, please use the product only after
understanding the safety precautions described in this manual.

R Warningsigns and their meanings

The following markings are used in this manual to indicate that the place is important reg
safety. Failure to observe these precautions may result in personal injury or death, damage
product and associated systendsth&nlisted points do not represent all safety matters to be
observed, but only serve as a supplement to all safety precautions.

A\ Danger

|, Itindicates an emergency and dangerous situation that is likely to result in
injury and firenibt avoided.

o
o

Indicates a dangerous condition that could result in death, serious injury &

avoided.
/\ Attention

. Indicates a dangerous condition that could lead to moderate or minor injur
not avoided.

Notice
, Indicates a dangerous condition that could lead to equipment damage if n

Safety Precautions

A Overall Precautions

A\ Danger

, For your safe use of the product, please be sure to read this manual.

, Keep this manual in a safe place so that it can be accessed by the person U
at any time.

, Do not remove the cover, cables, connectors, and optional equipment whi
is powered on.

Otherwise, it may cause electric shotkesb

ration of the product or burn out

, Please use the product under the power specifications (phase, voltage,
match the product.

Otherwise, the product may be burnt, electric shock or fire.
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, Be sure to connect the greemmdinal of the servo unit and servo motor to t
pole.

Otherwise, it may cause electric shock or fire.

, Do not disassemble, repair or modify the product.
Otherwise, it may cause a fire or malfunction.
Disassembled, repaired or modified proslnctscavered by the warranty.

/\ Attention

, The heat sink of thervo unit, regenerative resistor servo motor, etc. may
temperature when the power is turned on or just after the power is turned off. A
measures such as installing an outer cover to avoid accidental touching of
(cables, etc.).

Otherwise, it may cause burns.

, Do not damage or pull the cable by force, or subject the cable to excessiy
under heavy objects or cause it to be clamped.
Otherwise, it will cause malfunction, damage, and electric shock.

, Do not use the product in places where water can be splashed, in corrosiv
in flammable gas environments, or near combustible materials.
Otherwise, it may cause electric shock or fire.

Notice

, Do not use servo units and servo motare tterhaged or have missing parts.

, Set up an emergency stop circuit externally to ensure that power is cut off
stopped immediately in the event of an abnormality.

, If the Servo Unit is used under poor power conditions, instaléquitentint
reactor, etc.) to ensure that the input power is supplied within the specified
range.

Otherwise, the servo unit may be damaged.
, Use a noise filter, etc. to reduce the influence of electromagnetic interferer,

Otherwiseelectromagnetic interference may be caused to electronic equipm
the servo unit.

, Use the Servo Unit and Servo Motor in the specified combination.

, Do not touch the servo unit and servo motor with wet hands.
Otherwise, the product maljunction.

A Precautions During Storage

/\ Attention

Do not stack this product too much (follow the instructions), othe
cause injury or malfunction.
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, Please keep and install it in the following environment.
Place where therasdirect sunlight
Place where the ambient temperature does not exceed t

specifications

, Places where the relative humidity does not exceed th
specifications

, Place where there is no condensation due to sharp cf
temperature

Placesvhere there are no corrosive gases or combustible g
Place where there are no combustible materials in the vicin
Places where there is little dust, dirt, salt and metal powder|
Places where water, oil and drugs are not easily splashed
Places where ration or shock will not affect the product
exceeding product specifications)

Places where the product will not be subjected to radiation
cause product failure or damage when stored or ins
environments other than the above.

A Precautions During Handling

/\ Attention

, Please use the correct method for handling according to the weight @
., Do not use the lifting bolts of servo units and servo motors to carry th

Failure to do so may result in inpgyipment failure.

. When handling the servo unit and servo motor, please pay attentior
parts such as the corners of the equipment.

Failure to do so may result in injury.

, Do not stack this product too much (Follow the instructiotes gpFilore
result in injury or malfunction.

. When handling the Servo Unit, do not hold the front cover and co
Otherwise, the servo unit may fall off.

. The servo unit and servo motor are precision equipment. Doy appdy
strong impact on it.

Otherwise, malfunction or damage may occur.
, Do not apply impact to the connector part.
Otherwise, poor connection or malfunction may occur.

, If wood for packaging (including wood frames, plywood, pallets, e
bedisinfected or disinsected, be sure to use a method other than fu
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Example: Heat treatment (core temperature of 56° C or more for n
minutes) Also, treatment must be done at the material stage befor
not as a whole after paickag

When packaging electrical productsaistaadr loaded on machinery,
with fumigated wood, the gases and vapors generated by the wood
to electronic components. In particular, -hakegerdisinfectants (fluor
chlorine, bromiriodine, etc.) may cause internal corrosion of capacit

, Do not oveighten the lifting bolts of the servo unit and servo moto

Strong tightening with implements, etc. may cause break
screw holes.

B

A Precautions During Installation

/\ Attention

, Install the Servo Unit and Servo Motor in a position with suffig
resistance in accordance with the technical data.

Install the servo unit, servo motor, regenerative resistor and dyna
resistor on n@ombustible matégia

Direct installation on or near combustible materials can cause a fire

During installation, be sure to maintain the specified separation
Servo Unit and the inner surface of the control cabinet and other m
Otherwise, it may cau§ieeaor malfunction.

, Install the Servo Unit in the specified direction.

Otherwise, it may cause a fire or malfunction.

, Do not step on this product or place heavy objects on it.
Otherwise, malfunction, damage or injury may occur.

Do not allow otheatsrials to enter the servo unit and servo motor.

B

Otherwise, it may cause malfunction or fire.
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, Please keep and install in the following environment.
Places where there is no direct sunlight

Place where the ambient temperature does not exqeeduth
specifications

Place where the relative humidity does not exceed the product s
Place where there is no condensation due to sharp temperature
Place where there is no corrosive gas or combustible gas

Place where there areammbustible materials nearby

Place where there is little dust, dirt, salt and metal powder
Place where water, oil and medicine are not easily splashed

Place where vibration or shock will not affect the product (place t
product specifications)

Place where radiation will not be received

When stored or installed in an environment other than the above
may malfunction or be damaged

Please use it in an environment that meets the product specifica

When used in an environment tedsxthe product specification, the p
may fail or be damaged.

The servo unit and servo motor are precision equipment. Do n
apply strong impact on it.

Otherwise, it may cause malfunction or damage.
Make sure that the servo unit isedstathe control cabinet.

Do not block the air inlet and exhaust ports of the Servo Unit and
with cooling fan, or allow other materials to enter the product.

Otherwise, it may cause malfunction.

A Precautions During Wiring

A\ Danger

, Donot change the wiring during the-powescess.
Otherwise, it may cause electric shock or injury.

/\ Warning
, The wiring or inspection operation should be carried out by a professional
Otherwise, it may cause electric shock orfailadeict
, Please check the wiring and power supply carefully.

The output circuit may be-shotdited due to incorrect wiring or the application o
\voltage. In the event of such a fault, the brake will not operate, which may res
damage or injury to personnel.
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., When using a servo unit for which the dynamic brake option is available, con
dynamic brake resistor that corresponds to the specifications of the machine
specified terminal.

Otherwisén case of emergency stop, it may cause accidental operation, resul
to equipment, burnout, and injury to personnel.

/\ Attention

, Make sure that the (CHARGE) light is off at least 10 minutes after the po
and then proceeith wiring and inspection. Even if the power is turned off, high
remain inside the servo unit. Therefore, do not touch the power terminals whil
light is on.

Otherwise, it may cause electric shock.

Follow the precautions awmgeoiures described in this manual for wiring
operation.
The servo unit malfunction caused by incorrect wiring of the brake circuit,
different voltage, etc. may cause mechanical damage or injury to persons.

, Make sure that thevg is done correctly and reliably.

The pin arrangement of connectors and connectors varies depending on the 1
check the pin arrangement with the technical data of the model used.

Failure to do so may result in product failure olomalfuncti

, Make sure to tighten and securely connect the wires of the power term
connection terminal according to the specified method and torque.

Failure to tighten them sufficiently may cause the wires and terminal blocks
cause dire due to poor contact.

, Use shielded doubteanded stranded wire or-cauétidoublgtranded stranded int
shielded wire for input and output signal cables and encoder cables.

, When wiring the main circuit terminals of the servsuumito libserve the follg
precautions.

Turn on the power to the Servo Unit after all the wiring, including the main c
completed.

If the main circuit terminal is a connector type, remove the connector from the
Servo bit before wiring.

Only one wire can be inserted into each wire socket of the main circuit termin
\When inserting the wires, do notshoit the adjacent wires by making contac
burrs of the core wires.

, Install a safety device suclcasuit breaker for wiring to prevent short circuiting
wiring.
Otherwise, it may cause fire or malfunction.

Please use our specified cables for wiring as much as possible.

B

If you use a cable other than the one specified lijausiitisg material specified b
or an equivalent product after checking the rated current of the type used and
environment.

. Make sure to tighten the fixing screws and locking mechanism of the cableg
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Insufficient tightening neyse the cable connector to fall off during operation.

, Do not use the same sleeve for strong power cables (main circuit cables)
power cables (cables for input and output signals and encoder cables), or tie
lyou do not put stgpand weak cables in separate sleeves, keep a distance of 3
between them when wiring.

If they are too close together, the weak power cables may be interfered with
malfunction.

, Install the battery on either side of the uppenooiercable.

If the battery is installed on the upper unit and encoder cable at the same tin
will be formed between the batteries and the product will be damaged or burn

. When connecting the battery, please pay attentimfetityhe
IA broken battery can cause the encoder to malfunction.

A Precautions During Operation and Running

/\ Warning

Before installing the machine and starting operation, perform the switch
settings appropriate to the machine.
If youoperate the machine without setting, it may cause accidental operation
injury to people.

, Do not make extreme changes to the parameter settings.
Otherwise, it may cause unstable operation, mechanical damage or injury.

, To avoi@ccidents, install a limit switch or stopper at the end of the moval
machine.
Otherwise, it may cause damage or injury to the machine.

, Perform the test run with the servo motor fixed and disconnected from the
Otherwise, injury noggur.

, Do not enter the operating range of the machine during operation.
Otherwise, injury may occur.

, Do not touch the servo motor or the movable part of the machine during o
Otherwise, injury may occur.

/\ Attention

, Please desigrsafety system to ensure safety even in the event of a fault sug
signal line.

For example, a safety action is performed whéiTtlsggal and-O signal g
disconnected at the factory setting. Do not change the polarity of these signal

. When overtravel occurs, the motor is not energized and the brake is releal
motor is used for vertical drive, set the motor to enter the zero fixed state aft
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b3

b~

use safety devices (external brakes and counterweighpseesn) the movable p|

the machine from faIIini off.

For gain adjustment when the system starts, check the torque wavefg
waveform with a measuring instrument to make sure there is no vibration.

If vibration occurs due todagh the servo motor may be damaged prematurely.

, Do not turn ON/OFF the power frequently. After starting actual operation (re
the power supply should be turned ON/OFF at intervals of at least 1 hoy
standard).

Do not useithproduct in applications where the power supply is turned ON/OR
Otherwise, it may cause the components inside the servo unit to be damaged

Precautions During Maintenance and Inspection

A Danger

, Do not change the widngng the powem process.
Otherwise, it may cause electric shock or injury.

, Wiring or inspection operations should be performed by a professional tec
Failure to do so may result in electric shock or product failure.

/\ Attention

, Make sure that the (CHARGE) light turns off after the power is turned of]
minutes, and then proceed with wiring and inspection. Even if the power is
\voltage may remain inside the servo unit. Therefore, do not toutdrrhiegleweile
(CHARGE) light is on.

Otherwise, it may cause electric shock.

. When replacing the Servo Unit, make a backup copy of the Servo Unit pal
replacing it. Copy the bacipedarameters to the new Servo Unit, and make sy
copy operation is completed correctly.

If the backedp parameters are not copied or the copying operation is n
correctly, it will cause damage to the machinery and the unit, and thus it will not

, Please reme\static electricity before operating the buttons and switches in
cover of the servo unit.
Otherwise, it may cause damage to the machine.

Precautions Related to Handling in Case of Abnormalities

When the safety deV@ecuit breaker and fuse for wiring) set on the power li
please turn on the power supply of the servo unit after eliminating the cause.

B

8 SD70Geries Servo Technical Manual



please replace or repair the servo unit and check the wiring to eliminate the ¢
actiorof the safety device.
Otherwise, it may cause fire, electric shock or injury.

/\ Warning

. When the power is restored after a temporary power failure, it may restart g
use a mechanical design that ensures that personal safety is not endangered
Otherwise, it may cause injury.

/\ Attention

. When an alarm occptsase eliminate the cause of the alarm first to ensure
perform an alarm reset or turn the power back on to start operation again.
Otherwise, it may cause injury or mechanical damage.

, Ifan alarm reset is performed with the servo @fgigodhe servo unit, it may
suddenly. Make sure that the servo is OFF and that it is safe before performin
Otherwise, it may cause injury or mechanical damage.

, Be sure to connect a solenoid contactor between the rpainecisuyiply and
main circuit power terminal of the servo unit, so that the main circuit power s
servo unit is designed to cut off power.

If the servo unit fails to connect the solenoid contactor, the continuous flow
may cause a fire.

. When an alarm occurs, disconnect the main circuit power.
Otherwise, the regenerative resistor may overheat and cause a fire due tg
transistor failure, etc.

, Please configure the leakage circuit breaker for botarayetiogdcircuit prote
or the leakage circuit breaker for ground short circuit protection combined
breaker for wiring.

Otherwise, it will cause servo unit failure or fire in case of short circuit to gro

. When the power isaftibr abnormally stopped, the safety cannot be ensured
of the servo motor in the dangerous condition of moving under the action ¢
(gravity, etc.). In this case, be sure to install an external brake structure to eng

b=

Precautions for Disposal

. When disposing of this product, please dispose of it as general industrial
please take into consideration the regulations of each municipality and the law
and take measures such as labeling and notification abthecfiaal pecessary.

A General Precautions
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. The illustrations in this manual are representative examples or conceptual
may be different from the actual wiring, circuits and physical objects.

, In order to illustrate the detailed parts of the product, the product illustratio
manual are depicted without the outer cover or safety protection body. When
product, be sure to install the cover or safety protection bodyl ipasstiongiefore
using it.

, If you need to obtain a new copy of this manual due to damage or loss, pl¢
our agent or the nearest branch office listed on the back cover. Please inform
information number of this manual when cargtacting

., This manual may be changed from time to time due to product improveme
specifications, or to improve the convenience of using this manual.
After the change, the data number of this manual will be updated and issued
\version.

. We do not guarantee the quality of products that have been modified by th
are not responsible for any injury or damage caused by the modification of the

1.2 Series Introduction

SD700 series servo drives are mainly used foritreaidtgh speed, high frequency and
high positioning accuracy. The servo unit can maximize the performance of the machine
shortest time, which can improve the production efficiency. SD700 servo drive not only s
PROFINET, Ether®GAHCHATROIYMN,MECHATROLIMKCANopeRS485 and other field
bus in the market, but also has a full closed loop, electronic CAM, flying shear, gantry synchro
and other nestandard application functions, through USB can be connected to the PC
debuggingonvenient and fast.
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1.3 Name of Each Part of the Servo Drive

Top full-closed
loop port

Heat sink
Rotate the
keyboard cover
|-=—Digital display tube
Servor Operation
N keyboard
. -
Power Indicator T +©WE == ﬂ o Host computer
Q l D 7 micro USB
Main circuit
power Communication
RJ45
Control power —
Braking unit Multi-function
control
port
Motor power
Main circuit power
protection cover Motor
encoder
Safety Imert
grounding po
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1.4 Basic Information of Servo Drive

1.4.1 InstallatiorDimensions

W1 Mounting apertt

w D L

A

- B

iy

VEICHD v
88888

o

JAY:

b
S0
=

=]

=

) Y
(e d

Ifw;
W2

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

Size | (SD700 aperture (kg)
) W H D W1l | W2| HL|H2| A | B

1IR1A™* 1.0
A 1R8A™* 45 168 | 170 \ 20 | 160| \ 75 5 2-M4 1.0
3R3A* 1.0
S5R5A* 1.4
TREA* 1.4
B IR5A* 71 | 168 | 180 | 58 58 | 160 \ g 5 3M4 1.4
2R5D* 1.4
3R8D* 1.4
120A* 2.1
160Ax* 2.1
C | 6ROB* | 925| 188 | 182 | 82.5| 75 | 180| \ 5|5 3M4 2.1
8R4DP* 2.1
110D+ 2.1
170D+ 55
D | 240B>* | 120 | 260 | 210 | 100 | 84.5| 250| 236| \ \ 4-M5 55
3005+ 55
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e 0]
T ofF | r ®
op
3
&
§ _
I % - ®
® & q e
—_—
; Mounting apert
) Allover size(mm) Installation size(mm) i ]
Size Model Mounting Weight (kg
(SD709 | w | H D | Wi | W2 | H1 | H2 | aperture
5005+ 434. 15.0
E 210 | 471 | 254 | 140 | 140 | 457 4-M6
600D+ S 15.0
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1.4.2 Installation Way

[~=—30 M

150mm

Single installation Multiple installation

To ensure effective cooling through fans and natural convestionglfespace around the dri
for heat dissipation during installation. To ensure good heat dissipation effect, install a 1
cabinet where the driver is installed to draw air outward. Ensure that the heat dissipatio
cabinet is thaer inlet under the cabinet and the air outlet above the cabinet.
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1.4.3 SpecificationsindElectricParameters

VEICHI

MODEL: SD700-9R5A-PA
INPUT: 2PH 200~240V 50/60Hz 5.2A
OUTPUT: 3PH O~input 0~500Hz 9.5A

pxo (1IN

9120121004N1235792

| I
e T

Scan the QR code to download
electronic version of detailed man

0o~

HE L EREA R ERRE
TN Must read the instruction manual before operation.
(A Pt ey Y
DANGER |This product has no built-in motor overheat protection
circuit.
gggﬁfjfé M. EOEERER TS
DB,
?gﬁ Within 10 mm‘utes ﬁf power o_ﬂ'. t:Iof nlot m_uchhlhek

WARNING powerterminals, there is a risk of electric shock.

AT ErIEfE, HOEREIFHE.
m To pre'vené electric shock, the ground wire must be
n connected.
Vi | EOEERRE, ARGHAR.

CAU:FTON Do not touch the heatsink, thers is a risk of scalding.

TR RSP R FRAS MADE IN CHINA

Suzhou Veichi Electric Co., Ltd.

Specification 1R1A | 1R8A | 3R3A | 5R5A | 7R6A | 9R5A | 2R5D | 3R8D
Size A B
confinuous oL 11 | 18 | 33 | 55 | 76 | 95 | 25 | 38
Maximum ouPUl 39 | 63 | 116 | 165 | 228 | 238 | 7.5 | 114
Specification 120A 160A | 6ROD 8R4D 110D | 170D | 240D | 300D
Size C D
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Continuous outpu

current /Arms 12.0 16.0 6.0

8.4 11.0 17.0 24.0 30.0

Maximum output

current JArms | 560 | 400 | 18.0

25.2 275 42.5 60.0 70.0

Specification 500D | 600D

Size E
Continuous outpu
current /Arms 50 60
Maximum output 115 120

current /Arms

1.4.4 Basic specifications

Item

Specification

Drive method

IGBT PWM control sine wave current drive

Rotary servo motor
Feedback

Serial encoder:44if, 23it absolute encoder

Linear servo

Incremental linear encoder, parallel signal

Ambient temperature

-5t 0 50 (Bt © 40 doesn't require deratin
use derating when temperature excéedart
2% derating for evelry ihcrease)

Storage temperature

-20°C 85°C

Ambient humidity

95% RH or less (no freezing, condensation)

Storage humidity

95% RH or less (no freezwmydensation)

Vibration resistance

4.9m/s?

Shock resistance

19.6m/s?

Protection level

IPXO0

Environmental cleanliness
conditions

Noncorrosive gas, flammablewater, oil, and
chemical splashes. Environments with less d
salt, and metal powder

Altitude

1000m or le$s000rm 2000m, it is necessary t
lower the rated value)

Overvoltage class

Protection class Clasd
Pollution level Level 2
Grid power supply type TN/TT

Qher

Free of static electricity, strong electromagne
fields, magnetic fieldexgrosure to radioactivity|

Applicable standard

EN/IEC618@®B1, EN/IEC61880

Installation type

Base mounting type | Standard
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Rack mounting type | Need accessories

Performance

Speed control range

1:5000 (The lower limit of the speed control r
must be lower than the point at which the ratg
torque does not cause the servo motor to sto

Load fluctuation

+ 0.01% of rated speed (load fluctuation: 0%
100%)

Speed volatilitf Voltage fluctuatid

+ 0.01% of rated speed (voltage fluctuation: 1

Temperature
fluctuation

+0.1% of rated speed (temperature fluctuatio
+ 25°C)

Torque control accuracy
(reproducibility)

+ 1%

Soft start time setting

0s 30s (Can be set individualactmleration
and deceleration)

Item

Specification

Input and
output signal

Encoder divided 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

Encoder absolute value data requires input (§
signal

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

Input method: common colliegior, common
emitter input

Sequence inp
signal

Assignable input|
signal

Ser v@N) ON (/'S
P o s i tOT)yregafivé limi@W) ( P
Al ar m-RST)ear (/ ALM
Ma rPuCaritrol #2ON)
Torque | i mit
Mot or rotation
gnal
| nsetspeat awitching (/2RLSPEB)
Control nrBElde sel e
Zero clamping Iav4
Reference pul i
o /
| i

switec
D) r
i

Gain sSeEl)ect i
Ref erence
(/PSEL)

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

Too Joo Joo Too Joo Too B, Joo Too To Joo o T

c
C
s n
n (/G
pul se n

Fixed output

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

Sequential Assignable outp

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

output signal | sjgnal

A Positioning comple
A Speed consCMP)ent d
A Rotation detection
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A ServoeRD¥)eady (/S

A Torque | imit detec
A s fingteetection (/VLT)

A Brake (/BK)

A Warning (/ WARN)

A Positioning near (
A Reference pulse in
output (/PSELA)

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

Item Specification
RS485 Standard
CAN Optional
S(;Jrfﬁmunicatio MHI Optional
Communicatio] (CN6 MHII Optional
function PROFINET Optional
EtherCAT Optional
USB | Connecting devi{ PC, standard, mitt8B(android USB)
((:Com;;umcatlo g‘;)engir;;g:tii(;ar\]tion Compliant with USB2.0 specification (12Mbp.

Display function

CHARGE:8egment LED x 5 digits

Panel operator function

Button switch x 4

Dynamic brake (DB)

Activated when a servo alarm or overtravelin
or when the poveaipply for the main circuit or
servomotor is OFF

Regeneration treatment

Function can be built in / external

Overtravel (OT) prevention

Dynamic brake stop, deceleration to a stop, g
run to a stop i@ oN-OT

Protective function

Over currentyer voltage, under voltage, overl
regenerative fault, encoder disconnection, et

Gain adjustment, alarm recording, JOG opers

Accessibility origin search, etc
Soft start time setting 0K 30s (acceleration and deceleratitie can
separately)
Maximum input voltage: + 10V (motor forwar
Command rotation when positive voltage command)
voltage A Rated speed at DC®6
Input Input gain setting can be varied
Speed Slgnal |npUt
Control control Impedance About 66kq
Circuit Time 30¢es
Constant
Direction of . .
Isrgfmal rotation Use /SPI signal selection
speed | Speed ;J;ZCStiIZIrE‘D)\/SPDB signal input (1st 3rd speed
control i
selection Stop or change to other control modes when
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sides are OFF

Item specification
Feedforwar_d 0% 100%
compensation
Positionin@omplete . .
width setting 0 1073741824 Command unit
Choose one of the following;
Symbol + pulsequence, CW
Reference CCW pulse sequence,-Two
pulse form .
phasepulse sequence with 9
phase differential
Input form Linear drive, open collector
A Line drive
Symbol + pulse sequence,
CW+CCW pulse sequence:
4Mpps
Reference Twephasepulse sequence wi
Position| Input pulse Maximum inpu| 90° phase differential: 1Mpp
control | signal frequency A Open coll eg
Symbol + pulse sequence,
CW+CCW pulse sequence:
200kpps
Twephasepulse sequence wi
Control 90° phase differential: 200k
Reference
Pulse Input . . .
Multiplication 1ltimes’ 100 times
Switching
Position error clear
Clear signal Support linear drive, open
collector
A Maximum input volt
Reference output during positive voltage reference)
voltage Rat ed t [tactaywsettinglt DC
Torque | Input Input gain setting can be varied
control | signal
g Input About 66kaq
Impedance
Circuit Time
Constant l6es
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1.5 System Diagram

02

Fan
X % | Servo motor
11 Rheost u, J:
T
4 ]
Main | 2 SR, Vl
circuit ] | M
ower [t w
el ] . i i
Over-temperature/ current ; S
protection Dynaj_-nlc_ T
brake circuit

Temperature
sampling

soing
sampling |
I

————=

| o |
dTve

Delay D’lvﬁ Voltage
sampling
-

—_— e — — 0 — —

r
| | —
LicRheostat | Bus encoder
interf;
Qontrol ) o | T interface
power 7
ﬁ’” Command pulse
_~________| P N1 input
| Encoder divider
| pulse output
t voltage inpul
| @ @ @ @ Input and
Panel operator [ »_ 1o )‘ *Tuutput signals
| v ON7 [\ N5
T T des |

MicroUSB Dual RH5 businterface Full-cdlosed loop and 2500 line interface
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1.6 System Configuration Examples

AC220 / 400V Power Supply

Circuit breaker |

]

]‘LL LALLE p—
Filter . i e L e

Servo drive USB / Vi
communication cable /

Contactor .'

o B o 00——
_ ) [ = Battery unit ( using with
{ Servomotor holding | " | multi-turn absolute encoder )
bv;ake cable

Servo motor main circuit cable |

\

Servo motor encoder cables
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1.7 Drive Name

S700- SR3A- PA*
A B C D EFG
Flig|d Field Explanation

A SDServo product code

B 700Producseries

Current class

1R11.1A 1R&8A 3R3.3A 5R5.5A 7RB.6A 9RS.5A 120:12A 160:16
C 2R52.5A 3R8.8A 6R6A 8R8.4A 1101A 17Q7A

24024A  3060A 50050A 6060A  70Q@OA  8QB0A  12120A

17117A 22P2A 3213DA  42BDA  52BDA

Input voltage class
A200240VAC  D:386440VAC

Type

Ppulse type;  S:standard; typ€CANopen bus type; :EtRerCAT bus type
E MMECHATROLINKus type; :MIECHATROLINKbus type;
N.PROFINET bus type

FMultiple I/O type

Supported encoder types
A Absolute type

G Product management number, standard product default

Difference functions between different types

16bit | Full MECHA MECHA
Code Model ":}l):; analog closeq RS48% gAe': %Rﬁ_r TROLIN TROLIN PREOTFW
p value| loop P Kn Kn
P Pulse typ{ & x a a X X X x x
Standard | = 5 = 5
S type a a a a a X X X X
c CANtype| & X 3 X a x X X X
EtherCAT| 3
E type x x | @ | x x a x x X
M | MECHATR( x | = | «x x x a x X
LINKII type
| | MECHATR{ x | = | x x x x a x
LINK Il typ
M”tlsgf "Qa| x| ae| x| x| x x X *
PROFINET x x & | x x x a a a
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| _type [ | | | | | | | | |

*1.Mll type refers to the servo unit interface specification for MEGHADRD1LINiKation
command type

*2.Mlll type refers to the servo unit interface specifidéEGHATROLIMNKcommunication
command type
Note: Pulse and CANopen servo is standard configured with 12 bit analog;

&l s optional configuration; & is standard

1.8 Maintenance and Inspection of Servo Drive

The servo systésrmade up of many parts. The equipment performs its functions only when all
parts work properly. In mechanical parts and electronic parts, some parts need to be mair
depending on the conditions of use. It must be regularly checked arorepigctxthe

servicgime to ensure that the servo motor and servo drive can operate normally for a long tir

1.8.1 Inspection of Servo Motor

Since the AC servo motor does not have the electric brush so that only a simple daily mainte
is required. Theimtanance period in the table is a rough standard. Please judge and determir
the most appropriate time for repair according to the conditions of use and use environment.

The essentials of

Inspecitems Ir:iangct inspection and Notes
maintenance
Vibrabn and Tactile and auditory No increase
every day .
sound judgments compared to usug
Appearance| According tothg Erasing with a cloth o )
overhaul insult cleaning with an air gu
Disconnect tiservo
. system and measureth When it
Insulation . . . .
. At least once a| insulation resistance wif less, please conta
resistance . ;
year 500V megger Resistan| our maintenance
measuremen
val ue exceq{ department
normal

Replacement
oil seals

At least once eve
5,000 hours

Comprehensiy
maintenance

At least once eve
20,000 hours or |
years

Only servo motor w
oil seal

Please contact @gents
or technical support

1.8.2 Inspection of Servo Drive

Although the servo drive does not require daily inspections, it should be Inspemtioe more tha

a year.
. . The essentials of inspecti
Maintenance| Inspecttime T, Notes
Appearance | Atleastonce| No garbage, dust, oil tracq Erasing with a clof
maintenance year etc or cleaning with an
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gun

Wiring boardpnnector
Loose screws mounting screws and so (¢ Please tighten
must not loosen

1.8.3 Approximate Standards for Changing Internal Parts of Servo Drive

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

Partsdé 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 | 5ad rate80% or lesd
Aluminum electrolytic Operating rate: 20
capacitors on printed cir 5 years hours or less/day
boards

1.8.4 Precautions during Operation and Running

Attention
Install the machine and before starting operation, perform the switch and pars
appropriate to the machine.
If you operate the machine without setting, it may cause accidental operation, malfun
injury.
s Do not make extremargjes to the parameter settings.
Otherwise, it may cause unstable operation, mechanical damage or injury.
s To avoid accidents, install a limit switch or stopper at the end of the movable part
Otherwise, it may cause damage or injuryatchihe.m
The test run should be performed when the servo motor is fixed and disconn
machine.
Otherwise, injury may occur.
Operating Qualifications
This product must be operated by trained professionals. Moreover, the operatorimust be tra
professional skills, familiar with the installation, wiring, operation and maintenance of the equ
and properly respond to various emergencies that occur during use.
Safety instructions
Warning signs are presented for your safety and aretmpastersinjury to the operator and
damage to the product and associated systems. Please read this manual carefully before us
strictly follow the safety rules and warning signs in this manual.
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1.9 Motor Name

VN- LO8A- 1RD30- D1*

A BCD E F GH I

Field ID Field Explanation

Series
V7E
VM7
VM5

A

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 D:400VAC

Rated power

RO5:50W R10:100W R20:200W R40:400W R60:600
R75:750W R85:850W 1R0:1.0kW 1R2:1.2kW 1R3:1.3}
1R5:1.5kW  1R8:1.8kW 2R0:2.0kw 2R3:2.3kW 2R6:2.6

E 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 055:55kW 075:75kW 090:90kW 110:11Q
150:150kW  200:200kW
Rated speé€dPN:

15:1500

F 202000
252500
303000

Type of encoder

D:23 bit multuirn absolutcoder(optical)

G Q17 bit sigiairn absolute encoder(magnetic)

R17 bit multirn absolute encoder(magnetic)

S: 20 bit mutiirn absolution optical cross shaft encoder

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

Internal management numb&eneral shafftandard omissjih Same a
Yaskawa shaftNorstandard shdftetter replaceaple
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1.10 Dimension of Motors

40 Flange motors (‘dmit):

040 L

LR
2.5
[ TP06[A

TK

4.5

3

ection H-H

Model L

V7ELOA-R10365 1 108
V7ELOA-R10365 2 134 | 109

14 15 3 3

8 F
BR[| 5o
oo

60 Flange motors (tdmith):

oso = LL T
= 6.5 LR
3
=== o ATT
o T u
T =) SR
[l A z
L =14 §
= 9 S
® kﬂo Al 7o section AA
B Mspl0 3 |
4-¢5.5 :
through-hole
Model L LL S X U

V7ELO6AR203651 | 105.5| 75.5
V7ELO6AR203A@5 2 | 136.5| 106.5
V7ELO6AR4036G 1 | 124.5| 9.5
V7ELO6AR403652 | 155.5| 125.5
V7EM06AR40365 1 | 134.5| 104.5
V7EM06AR4030652 | 165.5| 135.5
V7ELOGAR603651 | 143.5| 113.5
V7ELOBAR603652 | 174.5| 144.5

14 25| 25
14 25| 25
14 25| 25
14 25| 25
14 25| 25
14 25| 25
14 25| 25
14 25| 25

8181888888 %
alajaja|a|jalalal S
ala|ajaja|a|a|a| o
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80 Flangeotors(Unimm):

080 o LL 5 —HIPTIA
3
= m __ATT . _
S E QK § N y
—te == =
®»90 : Sg @ T
N M5 12 — i l—{iM @ seca:m H-H
4-06.6 ] i
through-hole
Model L LL LR S QK U W T
V7ELO8AR75265 1L 156 121 35 19 25 3 6 6
V7ELO8AR752052L | 188 | 153 35 19 25 3 6 6
V7ELO8AR75365 1L | 142 | 107 35 19 25 3 6 6
V7ELO8AR75365 2L 174 139 35 19 25 3 6 6
V7EMO8AR75385 1L | 152 17z 35 19 25 3 6 6
V7EMO8AR75365 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 | 3B 19 25 3 6 6
V7EMO8AR75365 1 152 nz 3B 19 25 3 6 6
V7EMO8AR75365 2 184.5| 149.5| 35 19 25 3 6 6
V7ELOSALRO365 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):

10.5

;
<f3
O U
[
g Rl
Mf?(l]? - section G-G
© B4 499 I
[ through-holg LL LR
o111 C
Model L LL LR S (0,4 U W T
V7EM11ALR2365 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
V7EM11ALR8365 1 210 | 155 55 19 40 3 6 6
V7EM11ALR8365 2 241.2| 186.2| 55 19 40 3 6 6
130 Flangeotors: (Unihm):
i
i ~—LD.06[A]
6
QK 2 U
I = %4
T “ g‘g T
) 7Ee |4 section M-M
i |
Dll?l’ through-ho LL - LR
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Model L LL LR S K u w T
V7EM13AR85155 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
V7EM13ALR8155 1 28 | 173 | 55 2 36 32 8 7
V7EM13ALR81852 | 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
V7EM13A3R0265G 2 | 286.2| 231.2| 55 2 36 32 8 7
V7EM13BR85155 1 193 | 138 | 55 2 36 32 8 7
V7EM13BER851852 | 221.2| 166.2| 55 2 36 3.2 8 7
V7EM13BLR0265 1 193 | 138 | 55 2 36 32 8 7
V7EM13B1R0265 2 | 221.2| 166.2| 55 2 36 32 8 7
V7EM13B1IR31851 | 208 | 153 | 55 2 36 32 8 7
V7EM13BIR315852 | 236.2| 181.2| 55 2 36 3.2 8 7
V7EM13B1R52851 | 208 | 153 | 55 2 36 32 8 7
V7EM13BIR5285 2 | 236.2| 181.2| 55 2 36 32 8 7
V7EM13BDIR81851 | 228 | 173 | 55 2 36 3.2 8 7
V7EM13BLR81852 | 256.2| 201.2| 55 2 36 32 8 7
V7EM13E2R02651 | 228 | 173 | 55 2 36 32 8 7
V7EM13E2R0285 2 | 256.2| 201.2| 55 2 36 32 8 7
V7EM13ER2R31851L | 258 | 203 | 55 2 36 3.2 8 7
V7EM13ERR3185 2L | 286.2| 231.2| 55 2 36 32 8 7
V7EM13EBR02651 | 258 | 203 | 55 2 36 32 8 7
V7EM13EBR02052 | 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

N
©
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180 Flangeotors: (Unitim):

78

[
% = .
5
— e
1 5 tion G-G
. I\/ILZ%:ZJ | sec
To1T d |
through-hole T LR
0180 |

Model L LL LR S K U W T
V7EM18A2R9155 1 266 | 187 79 35 65 43 10 8
V7EM18A2R9155 2 307.5| 228.5| 79 35 65 43 10 8
V7EM18AR4155 1 290 211 79 35 65 43 10 8
V7EM18A4R4155 2 331.5| 252.5| 79 35 65 4.3 10 8
V7EM18ER2R9155 1 266 187 79 35 65 43 10 8
V7EM18ER2R9155 2 307.5| 228.5| 79 35 65 43 10 8
V7EM182R9155 1H 266 187 79 35 65 4.3 10 8
V7EM18E2R9185 2H | 307.5| 228.5| 79 35 65 4.3 10 8
V7EM18>4R4155 1 290 211 79 35 65 4.3 10 8
V7EM184R4155 2 331.5| 252.5| 79 35 65 4.3 10 8
V7EM1834R4155 1H 290 211 79 35 65 4.3 10 8
V7EM18™R41552H | 331.5| 252.5| 79 35 65 4.3 10 8
V7EM18E5R5155 1 325.5| 246.5| 79 35 65 43 10 8
V7EM186R5155 2 367 288 79 35 65 4.3 10 8
V7EM18E65R5185 1H | 325.5| 246.5| 79 35 65 4.3 10 8
V7EM18E5R5155 2H 367 288 79 35 65 4.3 10 8
V7EM18E7R5155 1 372.5| 293.5| 79 35 65 43 10 8
V7EM18B7R5185 2 414 335 79 35 65 4.3 10 8
V7EM18B7R5155 1H | 372.5| 293.5| 79 35 65 4.3 10 8
V7EM18B7R5185 2H 414 335 79 35 65 4.3 10 8
V7EM186R5185 1BH | 359.5| 246.5| 113 a2 % 42 12 10
V7EM18B5R51585 2BH | 401 288 13 42 ) 4.2 12 10
V7EM18B7R5155 1BH | 406.5| 293.5| 113 42 9 4.2 12 10
V7EM18E7R5185 2BH | 448 335 13 12 % 42 12 10
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200 Flangeotor: (Uninm):

LL-160 (Adjustable)

LL LR
) ) QK
d [ o =
d ‘ o
— e o Shé U
—iar & %
= 8 g % i
\ V4 I a LamA T A
‘\lem 50[j 36.5

Model L LL LR S K U W T
V7EM20E011155 1FN | 451 | 369 82 12 4 12 8 70
V7EM20E015155 1FN | 488 | 406 82 12 4 12 8 70
V7EM20E020155 1FN | 560 | 478 82 42 4 12 8 70
V7EM20E022155 1FN | 607 | 525 82 12 4 12 8 70

Note 1: Thioot plate of 200mm flange motor (optional).
Model code: S18 Material code: 6010000008
263 Flangeotors: (URihm):
4300 292 L R
0 LL
49 \|—203— - T K]
< e 4
\\kl ED ‘_/\j\ -
P i o
~ yz"/ o - S_hB U
& k l g‘ % =
g i T
AA
14 Y
r - - |
f M) ™ Note 2 [:E
ﬂﬂ 333 J LL-190(Adjustable] |71

Model L LL LR S (03¢ U w T
V7EM26E030155 1FN | 640 | 530 10 418 4.5 14 9 0
V7EM26E037155 1FN | 684 | 574 10 48 4.5 14 9 0
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2 PaneDperation

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 parameter
monitoring the servo drive.

The panel operator keyso6 names and functi

] [

]

["r-
O
N’
D
N
D
["-
O
N’
R

MODE DATA
o000 @
SET A Y <«
[ 1
Keys Functions

Shift the function modes
MODE/SET key | Confirm parameter settings

Operate the accessory functions

Select parameters up or incthaselue, switch between high, medit
and low segment values in multiple segment display parameters

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

EDOWN ke

DATA/SHIFT key

Press and hold the UP and DOWN keys simultaneously to reset the servo alarm.tBefor
servo alarm, be sure to remove the cause of the alarm, otherwise a safety accident ma:
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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 judgingsthtus display is as follows:

E.Hﬁﬁ Displa Meanin Displa Meanin
oFF | Means that the drive is nok | Means that the input sigr -OT) is an open cir
on | Means that the drive is 8@ | F' ashing displays faul
) : . on . - .
Pot Means that the input sigra{Pis ¢ 4 Nomotor testing function displays the runnii
open circt £GE | alternately, more details in this fu
Display 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 outpu@IR) ai 8 It lights on when the rotation detection outputs
] _ absgl_utely sar o Speed control: it lights on when the speed ¢
Position control: it lights on when the inputs
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 B inputs
= off when O Position control: it lights on when the pulse cl
output
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2.2 Operatianof Auxiliaryrunctions (Frgroup)

Auxiliary functions are about performing the settings and adjustment of the servo drive. The
operator displays the numbers which begin with Fn.

Letds take the JOG function (Fn0OO0O5) as an
functions:
Long press UP Forward
Any AUX TS IO TOR 100=ET JRIGTORIY  coun e |
(irtce s
86688 Fn000 Fn00S = .J0G - .J0G
Long press
DATA/SHIF
motion
=.J --
Fn0OS 00 g == J0G

2.3 (erations of Parameter (Broup)

(1) When the setting range is withigitSumbers

Let me introduce t heTakethe setting method of tRenspeed I t t
gain rise from 40.0 to 100.0 as an example:

Any Parameter’ Speed loop
(meiencs——soung
86888 PA000 Pn 101 0a4oa 004500
DATA/SHIFT
Speed loop
gain

PniO | 0 1800

Long press
DATA/SHIFT

(2) Whethe setting range is oveigé numbers:

Because the panel operator could only disgiaguinber, so the setting displaydigih 6
number is shown as below:
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High dic Middle dil Low dig

v v v
= 01! |-2345 _6"789

pue—— 1)

They appear only when the number is &

2.40perations d¥onitoringDisplay UrGroup

The monitor displays can be used for monitoring the reference values, 1/O signal status, and
internal status.

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

Long press

Any Monitoring Enter into
interference display monitoring

868688, Un000 3000

If you want the monitor to automatically display related information after the servo drive is pc
on, set PN0OO3 (default OXFFF) to a resuantor example, if you want the motor speed to

automatically display after the drive is powered on, set PNOO3 to 00000 (motor speed). For ¢
about the values of each monitoring infor
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3Wiring and Connections

3.1 Min Circuit Wiring

3.1.1TerminalPescription

= = ﬂ:@
O

589 3 Sflaes 8 oo > =
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_emal 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 drive main circuit wiring can only be connected to a single phase (two termin:
and there is no builtbrake electronics, please pay attention to the correct wiring accordi
wiring label when wiring.
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3.1.2Recommended Model and Specification of Main Circuit Connection Cable

Drive input/output current specifications

SIZEA 1R1A 1.28 1.1 253
1R8A 2.1 1.8 4.14
3R3A 3.89 3.3 7.59
SIZEB 5R5A 31 55 12.65
7R6A 4.2 7.6 17.48
9R5A 5.2 9.5 21.85
SIZEC 120A 10.3 12 27.6
160A 13.7 16 36.8
Size B 2R5D 2.8 2.5 5.75
3R8D 4.18 3.8 8.74
SICEC 6ROD 8.8 6.0 13.8
8R4D 12.4 8.4 19.32
110D 16.2 11 25.3
SIZED 170D 22.4 17 39.1
240D 31.6 24 55.2
300D 39.5 30 69
SIZEE 500D 46.7 50 115
600D 56 60 138

Main circuit terminal connecting cable recommendation

Drive model SDT00-*R*A-** Lic, L2¢ B (B (B /i PO. B2 B3 N |, \ y, pg | Grounding

5. T s terminal

SizE Model ﬁ:;:&f AWG AWG AWG AWG AWG
1R1A 128 [ 2x082 18 | 3x131 16 [3x131 16 | 3x131 16 [ 208 [ 12

SIZEA 1REA 21 | 2082 18 | 3x131 16 | 3x131 16 | 3x131 16 | 208 | 12
3R3A 389 | 2x082 18 | 3x131 16 | 3x131 16 | 3x131 16 | 208 | 12

SRSA 31 | 2082 18 | 3x131 16 [ 3x131 16 | 3x131 16 [ 208 | 12

SIZEB TRBA 4.2 2x0.82 18 3x1.31 16 3x1.31 16 3x1.31 16 2.08 14
9RSA 52 | 2082 18 | 3x131 16 | 3x131 16 | 3x131 16 | 208 | 14

siZEC 120A 10.3 2x0.82 18 3x3.33 12 3x3.33 12 3x3.33 12 2.08 14
160A 13.7 2x0.82 18 3x5.27 10 3x5.27 10 3x5.27 10 5.27 10

SizeB 2R5D 2.8 2x0.82 18 3x1.31 16 3x1.31 16 3x1.31 16 2.08 14
3R8D 4.18 2%0.82 18 3x1.31 16 3x1.31 16 3x1.31 16 2.08 14

6ROD 8.8 2x0.82 18 3x3.33 12 3x3.33 12 3x3.33 12 2.08 14

SICEC 8R4D 12.4 2%0.82 18 3x5.27 10 3x5.27 10 3x5.27 10 5.27 10
1100 162 | 2x082 18 | 3x5.27 10 | 3x5.27 10 | 3x5.27 10 | 527 | 10

170D 22.4 2x0.82 18 3x8.37 8 3x8.37 8 3x8.37 8 8.37 8

SIZED 240D 31.6 2x0.82 18 3x8.37 8 3x8.37 3x8.37 8 8.37 8
300D 395 | 2%082 18 | 3x16.77 5 | 3x1677 5 | 3x16.77 5 |1677] 5

SIZEE 500D 46.7 2%0.82 18 3x16.77 5 3x16.77 5 3x16.77 5 16.77 5
600D 56| 2x0.82 18 | 3x16.77 5 | 3x1677 5 | 3x1677 5 |1677] s
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3.13Wiring Diagram

A-volume singlg@hase wiring diagram

C
_— —oa———=g 1 Please make this emergency stop protection circuit.
.708)13 OFF AL i‘lr 1 Electromagnetic contactor package surge absorbing
Breake ‘ device at both ends.
— MC
—9 9 EM
_ L1
—s iz 1 220V system input voltage range:
T L2 AC 220\405%)~240V (+10%)
= 1 400V system input voltage range:
L1¢ AC380VI5%)~440V (+10%)
L2C
VN —— 1 When using an external regenerative braking resistor,
connect it by the dotted line in the figure.
Motor
1 Please connect the U, V, W, and output of the drive
U correctly according to the motor cable phase
sequence of the servo motor. The wrong phase
\ sequence will cause the drive to malfunction.
w
Yellow / green
Emergency bu \ 9 Be sure to ground the servo drive to avoid electrical
Surge  ;sppy D damage.
absorber * =
E 1 DC 24v+ 10% 1 The 24V power supply for electromagnetic braking
5 use ~ CN1 needs to be provided by the user and must be isolat
O ALM from the 22-24V power supply for the control signal.
DC 12V-24\+ ALM 9 Pay attention to the connection of the freewheeling
. 10% i diode. Reversitite positive and negative poles may
(+ 10%) A damage the driver.
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B/C/Bvolume thre@hase wiring diagram

OFF ;NLD

=

—3 o ¢ ofo——p—————————— |1

—~ MC

— 5% —¢——ofo———— |3

DN 0\ £\

L2

L1C

ﬂ Motor

AN

e
I o

L2C

Bl/+

B2

L Yellow/gree(

mergency geg on
Surge/SRDY
absorber T

§ Fuse

DC 12V~
(+ 10%)

DC 24Vv+ 10%

ALM

CP\

1 Please make this emergency stop protection circuit.
1 Electromagnetic contactor package surge absorbing devic
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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E/Fvolume thre@hase wiring diagram

Breaker | .
5 oJl/ R
EMI __CJ/ MC
Ite : S
[ o
T
PB
M=
. -
"""" +
l: Motor h
-
\%
W

Fuse

Emergency button_

Surge /S-RDY
absorber +

MC
F—C%)NZ OFF  ALM Eg:i 1 Please make this emergency stop protection
i

circuit.
1 Electromagnetimtactor package surge
absorbing device at both ends.

1 400V system input voltage range:
AC 380V{5%)~440V(+10%)

1 Please connectthe 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.

1 When using external regenerative resistor,

connect according to the dotted line in the
figure (Pb / +) .

1 Be sure to ground the servo drive to avoid

i@ electrical damage.

CN1 1 The 24V power supply for electromagnetic

1 DC 24V+10%

DC + ALM

ALM+H

12V-24V T
(+10%)

ALM-

40

braking needs to be provided by the user and
must be isolated from thé~2221V power
supply for the control signal.

1 Pay attention to the connection of the

freewheeling diode. Reversing the positive anc
negative poles may damage the driver.
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3.14 Main Circuit Wiring Requirements

The drive power input cable and motor cable can have strong electromagnetic interference. |
to avoid electromagnetic interference thronghirgerference cables and control circuits
generated by long distance parallel wiring coupling. When wiring the main circuit cable and
cable distance should be greater than 30cm.In addition, common main circuit cables are inp
line, outputMW line, DC bus and brake cables, signal cables are 10 signal line, communicatiol
and encoder line. The cables and trunking must be well connected and properly grounded. Alt
wireways ensure that the equipment is equipotential, and thesfilterd, rdotors should be

well lapped to the system (mechanical or device), well protected by spraying in the installed ¢
and that conductive metals need to be fully contacted.

Terminal allowable wire diameter range and tightening torque table

. Wire diameter Limit tightening
Sk
Drive model SD7WRFA range torque
Rated input
SIZE Model current(A) AWG N*m
Singlephase 220V
1R1A 1.28 12 28 /
SIZE A 1R8A 2.1 12 28 /
3R3A 3.89 12 28 /
Threephase 220V
5R5A 3.1 14 22 1.176
IZEB
S 7R6A 4.2 14 22 1.176
9R5A 5.2 14 22 1.176
10.3
SIZE C 120A 10 22 1.96
160A 13.7 10 22 1.96
Threephase 380V
14 22
Size B 2R5D 2.8 . 1.176
3R8D 418 14 22 1.176
6ROD 8.8 10 22 1.96
SICEC 8R4D 124 10 22 1.96
110D 16.2 10 22 1.96
170D 22.4 8 20 2.45
SIZED 240D 31.6 8 20 2.45
300D 39.5 8 20 2.45
3 18
SIZEE 500D 46.7 | 7.84
600D 56 3 18 7.84

41 SD70@eries Servo Technical Manual



Wiring requirements

This product supports the wiring method in case of low voltage command.
0 Ter mi,naG,s NW) are f or mobconnestahiede tegninaspd theo n
AC power supply.

0 To protect the main circuit, it i S COVE
with it.

0 Be careful not to allow other objects t
0 Do Ideravhen gsing stranded core wires.

0 The tightening torque of each terminal
specified tightening torque. Use a torque driver, torque ratchet or torque wrench.

0 | f wusing an the termioa screves, useah® low speed seiting lotheewise the

terminal screws may be damaged.
0 Do not tighten the terminal screws at
screws may be damaged.

3.2 Motor Power Line Connection

V7E moto#Omm flange power cable definition

(*)
=[m
! ;i
==
0
WRE RUN LIST
Specificatiof CONN.1 Color CONN.2 CONN.3 Signal
U Blue 1 u
\% Brown 2 \%
60,3 W Red 3 w
PE Yellow/Greel 4 PE
White 5 1 BAKE+
Black 6 2 BAKE

V7E motor 60mm/80mm flange powedefatiteon
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WRE RUN LIST
Specificatiof CONN.1 Color CONN.2 CONN.3 Signal
U Blue 3 u
\Y Brown 2 \%
4*0.5
w Red 1 w
PE Yellow/Greel PE PE
White A 1 BAKE+
2¢0.3
Black B 2 BAKE

T A 100/110/130/VM5 series 180mm flange povdeficétine
Signal AtermindPin number Color
U A Blue
\% B Brown
w C Red
PE D Yellow/Green
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180 flange motor power cable definition
(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

110 flange + 130 flange motor power cable de
motor with brake
Signal definitiof Pin number| Wire core colo
A 1) © 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:
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WRE RUN LIST

Specificatior CONN.1 CONN.2 Signal
1 1 +5V
) ) X,
2PX24AWC 5 5 SD+
6 6 D G GG GEE
Iron shell 7 Shielding layer PE+

Encodet10mm flange and above encoder definition

. [ | w— -

Pin definition
Signal definition A pin numbéB 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 dedimitiandoBAd pins (as
shown in the table above). The encoder wire uses twisted pair shielded wire, and the shieldin
at both ends of the wire should be grounded.

2. When usirtbe muHliurn absolute encoder, please pay attention to the positive and negati
electrodes of the battery. It is recommended to use the lithium battery with rated voltage of 3.
rated capacity of 2.7AH.

3.4 Holding Brake Line Connection
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((

/=|:|=-

Holding brake line modet-bB

VM5 series 180 flange (D2) with holding brakésaetditay brak

line definition

“ W Signal definition Pin number Wire core color
\\ @ ®/‘ /,’ BAKE+ 1 Orange
\\ — // BAKE 2 Grey

L

A

{

/=EI=—

Holding brake line mode-@B

"
g &

©

e

180 flange (E2M) with holding braked thotding brake li

definition

Signal definition Pin number Wire core color
BAKE+ 1 Orange
BAKE 2 Grey

110 flange, 130 flange and VM7 series 180 flange withotmakbkave the holding brake lii
the power line together (9 pins), so you only need to select the matching power line v
motor.
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3.5CN7 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

3.6Connection of CN6A and CNIGBBnmunicatiomerminal

CNGA
Pin 1 —%=
Pin &

CNBB
Pin 1—»—

According to different models, the definition of the port is different. When using it, you need to
the model before defining the intrarmiacgo.
The field identification bit E is P: pulse type; S: standard type; C: CANopen bus type; N: PRC
bus type

CNG6A/CN6B pdsfinition
Pin No. | Signal namg Function Pin No. Signal namg Function
1 CANH CAN Data+ 6 -
485Signal
2 CANL CANData 7 GND ground
3 CANG CAN Signal 8 i )
ground
4 485 485Data Shell Shield Shield

a7
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5 485+ 485Data +

The field identification bit E is M\MECHATROUL$NYpe.

CNGB6A/CNgBortdefinition
Pin No. | Signal namg Function Pin No. Signal name Function
1 SRD+ M-I Data + 6 - -
2 SRD M| Data 7 - -
3 - - 8 - -
4 - - Shell Shield Shield
5 - -

The field identification biEEEtherCAT bus type;L: MECHATRIObdEKtypdy: PROFINET
bus type.

CNB6A/CNGBortdefinition
PinNo. | Signal nameg Function Pin No. | Signal namq  Function

1 TX+ Data 6 RX% Data receptior
transmission

2 % Data 7 - :
transmissien

3 RX+ Data receptio 8 - -

4 - - Shell Shield Shield

5 - -

Asfor using multiple drivers at the same time, the cascade mode is CN6A in and CN6B out. |
to follow the cascade mode of up in and down out may lead to abnormal communication. Ple
to ensure that the length of the cascaded cable is less,thad &@e CN6B of the last one
should be connected with the terminal resistance (Only CANopen busi esha@8&k

bus should be considered with terminal resistance).

3.7 CN5 Full Closed Loop Port

2500 line encoder and full closepdd(ffferential input)

Pin No. | Signal nameg Function Pin No. Signal namg Function
Full closed lo
L EA signal EA 9 i i
Full closed lo
2 EB signal EB 10 i i

48 SD70@eries Servo Technical Manual



Full closed lo

Ez sighal EZ 1 i i
- - 12 - -
- - 13 Encod
ncoder powge
Full closed lo ov
supply OV
EA+ signal EA+ 14 pply
Full closed lo Encoder powse
EB+ signal EB+ 15 v supply 5V
Full closed lo .
EZ+ signal EZ+ Shell Shield -

49
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3.8 CN1 Multifunctional Control Terminal Definition

SO | eneral sequence
T e Grourd 1502+ | General sequence % | BRI oot output 1
2| GND Ground 27 | (COIN+) | control output 2
OC pouer 18 02- G |
3 PLY Outpulof ) P s - eneral sequence
command 1503+ (COIN-) control output 2
Reserved e V- General sequence
4 - eserne p 2 | cupsy | control output 3
Speed 1803 | General se
. quence
9| V-REF cor‘r;malwd senod 30 | (v-CMP-)| control output 3
5| 6 | signdoand = at | A ervo clam
Pulse s
u 32 | am Servo alarm
7 PULS commend g output
input A phase of
s | mus Fulse 33| Pao encoder pulse
! command Torque division output A phase of
input 9| T-REF|  commend 3 | iPaO encoder puise
input division output
B phase of
10 GND Ground Sign 35 | PBO ;_n.g)da pl?bet B phase of
11| SIGN command Wiion outp 36 | IPBO encoder pulse
Sign input division output
- Reserved
12 ISIGN uor‘:malwd 7
put OC power General
Clearance output of General m 8 sequence
14| ICLR W‘? of 13| PL2 command Isi7 sequence ! control input 8
position pulse ¥ control input 7
deviation
OC power Clearance
input of input of isi3 General 50 General
16 ocep command 15 CLR position 41 | Pcony sequence w |, i sequence
pulse deviation ' control input 3 (18-ON)l control input 0
General
OC input of i
OC power " General st
1812 42 - sequence
18 PL3 output of 1 0cs mrpeﬁnen 43| ’N—OT ) sequence (P-0T) control input 1
mm”;m control input 2
uise
: v e
C phase of 44 | ¢ ALM- sequence
fafiont 19 PCO division output 55 General RTS ) control input 4
200 pco pulse division ) sequence
) control input 5
output Battery (+) of General
21| mate abm?\mé 46 1818 sequence
Battery(-) of encoder Power input of control input &
22 BAT- absolute 47 | +24VIN | sequence control
encoder input signal
OC output of ‘
23| ocz 7 phase 48 - Resened
OC input of ulse division
2 ocs pulse P 49 - Reserved
dearance 1801+ General Qverheat
(S- sequence protection
2 RDY+) control output 1 50 TH input of linear
motar

When tightening the sa&@N1 terminal, the torque should not be greater than 0.2N. |
the screw may slip.
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3.9 Digital Input Signal

3.9.1 Input Signal Descriptions

ntrol . . . _—
?r?octjg Signal name PinNo. Function number and Description
Signal to control servo motor ON/OFF ( powe
/SON 0x01 on/power off)
Positive limit to stop the servo motor drive wh
POT 0x02 | mechanical movement exceeds the movable
(overtravel prevention function)
Negative limit to stopsteyo motor drive when t|
NOT 0x03 | mechanical movement exceeds the movable
(overtravel prevention function)
IALMRST 0x04 | Alarm Reset
P action command, when the signal is ON, th¢
/P-CON 0x05 | control loop switches from PI (proportional, in{
control to P (proportional) control
TLC Allocated 0x06 | Toraue limit switching, used when the torque
signal needs to be changed during operation
p Used to change the direction of motor control
ISPBD (3K 46) | 0X08 | iiernal speed
/SPDA 0x09 | Wwhen running in intespaled mode, it is used to
Commonl  /SPBB ox0A | selectthe internal speed command of the seg
Control mode switching, when the control mol
/GSEL 0x08B mixed mode, used to switch the control mode
/ZCLAMP 0x0C | Zero fixed signal, used as zero f@ekith mode
Pulse input prohibition, used as disable pulse
/INHIBIT 0x0D count in position mode
Gain selection, when the gain is switched mal
IGSEL OxOE is used to switch the gain
Command pulse input rate switchingp ssetth
/PSEL 0x10 pulse input rate signal in position mode
Used when the control signal is input by control power
+24VIN 47 Operating voltage range: +11V ~ +25V ( +24V power g
should be provided by users.)
Input signal requiring initial datausimgnan absolute
SEN 4 encoder
BAT+ 21 Spare battery connection pin for absolute encoder
(Note) Do not connect the encoder cable with the batteg
BAT 22 when using
Speed V-REF 5 6 Input speed command. Max. input voltage: + 10V
PULS 7 Set any of the following input pulse patterns
/PULS 8 Symbol + pulse sequence
. SIGN 11 CW+CCW pulse sequence
Position /SIGN 12 90° phase differengehase pulse
/((::LLRI; 1‘51 Clear position deviation during position control
Torque T-REF 9 10 Input torque commangut voltage range: + 10V
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3.9.2 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 selectimigdifferent
modes, the functions of the pins are different as shown in the following table:

Control mode NO. of CN1 pins

"~ Pn00D 40| 42| 43 4

44 45

N

6 38/39

0 Position
control

Reserve|
Invalid

ITLC
torque limit

switching

/P-CON
proportionabntrol| ©

1- Analog spee
2-Torque
control
3-Internal
speed
4- Internal
speed <
analog speed
5 Internal
speed <
position
6- Internal
speed <
torque

/SPBD
internal speed command
/SPDBA
internal speed command
/SPDBB
internadépeed command
selection B

direction selection
selection A

7- Position
analog speed

/SON servo enable
P-OTforward limit
N-OTreverse limit

/ALMRSTalarm clear

paniasay

I/GSEL
control mode switchin

8 Position

torque
9-Torque %

analog speed

10 Speed <

speed control

with zero fixed
function

/TLCtorque limit switching

[ZCLAMP
zero
Position fixe

11- Speed <
position contrg
with commang
pulse inhibit

function

/INHIBIT
command
pulse
prohibition
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2. The switching input signal distribution mode is the parameter configuration (Pn600=1 ¢
parameter). The function of each input signal is configured by the user and is set by paral

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@:Reverse prohibition
Pn604 41 0x05: ManualPIcontrol
Pn605 44 0x04: Alarm reset
Pn606 45 0x06: Torgue limit switching
Pn607 46 0x07Reserved
Pn608 39 ) .

P09 38 0x00: Invalid
b) Reverse

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

1. Take the servo enabl®{{$ as an example, the default setting is Pn601=0x01. When the sigr
is ON, theervo is enabled. When the setting is Pn601=0x101, the servo is disabled when the :
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 setti2gOxPOBhe servo forward stroke limit is
released when the signal is OFF.

1.Signal ON: The state when the switch input si@i| €48.) is connected to the "ground term
the external +24VIN power supply.
.Signal OFF: Thate when the switch input sign®KSetc.) is disconnected from the "groun

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 thether input signals are valid signals for ON, so pay attention to the distinction in use|

c)Always Valid

Through the setting of parameters Pn610, Pn611 and Pn612, the configured input signal can
be valid. For example, when Pn610=0x0¢trfabted the servo is always in the enabled ON
state after powam, and the external enable sigr@NJ 8oes 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 methods are detailed in "Fault Code
Countermeasures”.
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3.9.3 Confirming the Input Status
The status of the input signal can be checked by input signal monitoring (Un100). The |

segmentisplay and corresponding Pin No.s are as follows:
Up: OF
Down: ON

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 when the input signal is OFF.

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

The value (address: 0XE100) read over the communication is hexadecimal, for example, th
value i9x1FE. Under the default input configuration, it means that th@hMpaNEfOBsis

ON, that is, servo enable, and the input of other input pins is OFF.

3.10 Digital Output Signal

3.10.1 Output Signal Descriptions

Control | Signal

Mode Name Pin No. Descriptions

ON (closed) when the speed of the servo m

/TGON|  Allocateq 0x03 higher than the set value

signals - -
Commor| /SRDY | 25(+) 26( | 0x00| ON (Slosed) when servo OBNBsignal is
27(+) 28 P

Torqudimit ON (closed) when the motor out

[CLT | 29(+) 36( | 0x04 torque is limited
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NLT OX05 In the speed limit, t.he. motor speed is ON af
closing the speed limit (closed)
Brake interlocking, the output of the motor i
/BK 0x06|during oper at itohne. bR
timing details
/WARN 0x07 | Warning output
Consistent speed output ON when the spee
Speed | V-CMP 0x02 | servo motor is the same as the command s
(closed)
Positioning completed output ON (closed) W
/COIN Ox01 difference between the command pulse nur
and the servomotor movement amount (pog
deviation) is lower than the position reach rq
Command pulse override switching can be
/IPSELA 0x09 | switched to operate with the value of the inf
commangulse n times (Pn203).
Position Positioning close, output ON (closed) when
difference between the positioning comman
INEAR 0x08 | number and the servo motor movement am
(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+ OFF (disconnected) at alarm (Output logic can be ¢
ALM 31(+) 3 by parameter)
PAO 33 L .
/PAO 34 Frequency division output A phase signal
commor—ggq 35 - .
/PBO 36 Frequendgivision output B phase signal
PCO 19 L .
/PCO 20 Frequency division output C phase signal
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3.10.2 Output Signal Configuration
a) Default

The function of each output signal is configured by the user and is set by par&meters Pn6
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 infargition, take the servo ready sigiRDY{/Sas an
example, default setting Pn613=0x00, servo ready and then the output signal is ON; chan
setting Pn613=0x100, the servo is ready, then the output signal is OFF.

2. The alarm output signal (ALIM) ésitput of the fixed Pin No.The default setting is Pn622.1=0
If the servo alarm occurs, the output signal will be OFF. If the change is set to Pn622.1=1, th
alarm 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 signak(fB¥grsed and used with positive logic, the brake will n

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

3.10.3 Confirming the Output Status

The status of the output signal can be confirmed by the output signal monitor (Un101). The |
segment display and corresponding PaneNasgollows:

TN

98765432 §Code

Display . .
LED Pin No. Signal Name
1 CN131a 32 ALM
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2 CN12% 26 /SRDY

3 CNI27a 28 /COIN

4 CN12% 30 NCMP

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

The lower SHGED) lights up when the output signal is ON.

The value read through communication is hexadecimal, for example: the read value is 0X8,
default output configuration means that A3, (2 butput is ON, that is, no alarm output. /S
RDY (CN25,26) output is OFF, that is servo ready. /CORY,(28)loutput is OFF, that is
positioning is completeeCINP (CN29 / 30) output is ON, and the speed is not consistent.

3.11 Connection with the Upper Device

3.11.1 Analog Input Circuit

The followgndescribes theé6gspeed command input) diid(rque command input) terminals
of the CN1 connector.

Analog signals are speed commands or torque command signals. The input impedance is as
Speed command. i nput: about 66kaq
Torque command inputa b o.ut 66 k q

The maximum allowable input signal voltage is + 10V

Controller Servo drive

S T ~ 5)V-REF
About 66kR

6 |oND
4

Lojpner (5]

| About 66kR
110 |GND

il L
Connect the sfiield|wire

. . b FG
according tot requirements

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

3.11.2 Position Instruction Input Circuit

The following descrithes 78 (command pulse input),2lfcommand symbol input), ab8l 14
(clear input) terminals of the CN1 connector. The output circuit of the command pulse and [
deviation clear signal from the host device may be one of the linear ddvirecopeut an
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collector output.

Connection example of linear doweput

Shield wire
7lPULSE
PULS
150
8l/PULSE
11 SIGN
/SIGN
15 CLR
/CLR
{ FG
Host
computer Servo drive
control

The differential pulse input signal voltage is + 3.3V and the maximum frequency is 4MHz. Thi
transmission method has the beabeaticapability. It is recommended tdsusanttection
preferentially.

Connection example of open collector output

External 24V power supply:

1 Control module is NPN type (common cathode):
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Shield Twisted
ie -~ }
wire pair 164 OCP PULSE
2kt
Y0 8 |/PULSE
v I
{L n 171 0CS
2 SIGN
Y1 12| /SIGN
457—0 24] OCC
CLR
2kt
Y2 14 /CLR
Y
Lo ]
Control module FG .
; Drive side
side
2 Control modules is PNP type (common anode):
Y0 Shield wire TWIfted wire 1 o1 5cp
ULSE
{L 8 |/PULSE
Y
Y 17| OCS
o SIGN
12 [/SIGN
]
Y2 24| OCC
o CLR
14| /CLR
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 the circuit, otherwise, the linear drive input port




Internal 15V power suppl

1 Control module is NPN type (common cathode):

S sy
7 1kt
. X Twisted wire
Bhield wire
YQ \ 8
ﬂ () 13 PL2 15V
11] SIGN SIGN
150t
Y 12 JSIGN
() 18| PL3 . 15V
150t
Y2 5 14CLR
ﬂ GND
Control T Dri
module » FG rve
2 Control modules is PNP type (common anode):
Shield TWi?ted
ire WIre
g YO s } 7)PULSE : PULSE
150
T l g /PULSE
| 3PLL ey
Y1 i 11 si6N I SIGN
% 1501
12|/SIGN
*—4
13| PL2
\ 15V
Y2 1dcor K CIR
% 1501
14| ICLR
I 18/PL3 15v
1kt
1 GND
Control Drive
module FG
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3.11.3 Sequence Control Input Circuit

The following describes the 38 to 46 terminals of the CN1 port. Connect via a relay or open ¢
transistor cintuWhen using a relay connection, select the relay for the minute current. If you d
use a minute current relay, it will cause poor contact.

Examples for Relay Circuit Examples for Open -Collector Circuits

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

R CiNEZ ﬁ RNZ e

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 usielirectional optocoupler. Please select the sink circuit
connection or the source circuit connection according to the specifications of the machine.

E.g.|/SON

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

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

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

2.0ptocoupler output circuit

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

A: STt Emergency
/BK RY_L button

Motor
X;Z§ . DC24V Surge

- absorber
I T Breaker

ALM Enconder

/S-RDY and other Brake winding
dedicated power supply

output terminals

)

3.Linear drive output circuit

The following describes th@43@®hase A signal)y385(phase B signal), 4820 (phase C

signal) terminals of the CN1 port. The output signal (PAO, /PAO, PBO, /PBO) and the origil
signal (PCO, /PCO) of the encoder's serial data are convendthsat¢iivase, Phase)

pulses and output through the line drivericutipu®n the upper device side, please use a linear
receiver circuit.

Servo motor Twisted W&ire
L N Using a linear receiver is
PAO equivalent SN 75ALS175
220
470

PAO-

\Y

N
PBO
PBO-

A\

TAY
PCO
PCO-

\Y
GND GND

Please connect shielded
wire according to the
FG X requirements of the
Shelter wire equipment
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3.12 Position Control Wiring Diagram

1. 24V power, with Britturrenit
limiting resistance.

ocp CN1
PULS —OCP 16
ocs s PULS | 7
24 - w3
T ISIGN Dif /PULS | 8 e 28 BAT( Battery of absolute
[euIn command pulse 22| BAT encoder
input ocs | 17 ] 32V 45V

2.12V~24V power, with ext¢rnal (Maxamppsy— — "~ 4!
external current limiting resisfange. SIGN | 11
PULS E 2 /SIGN | 12

R_/iputs

[ v SIGN
ﬁ 1;3‘2?5 — j@ls %@: 33 |_PAO
T/ ISIGN oR b A phase of encoddr
TR 14 34 1, [PAQ pulse division outppit
35 |, _PBO Linear receive
TS B phase of encodgr  gy764 175
pulse division outppit

Vo R *2
Voc-1.5 +24V "+24VIN
12v Ross 1omA ? NS 1o MC3486f T.|
24Vl 14 20 % C phase of encodgr company
I pulse division output
—|
Control mode switch inpug—— IC-SEL 38 !
(Valid while ON) +15V/
/INHIBIT | 39 = 8. P
Command pulse forbidden inptit— j:
(Vaiid while ON) 13|, pLp  OCpoweroutputof
command pulse
@‘@ﬂ@
Servo ON input I /SON__| 40 — 18l PL3
(Servo ON while signal ON) 1 sG
. 6—«7 Signal ground
. /P-CON_| 41 d
P operation infgat— -
i S-RDY+
(P operates wihile ON . ia [~ Servoready output(éN
™ /P-OT 42 = i 26}, SRDY¥  while receivable /SON)
Forbid FWD driving inpuf
(Forbid driving while OFF, - 27 COIN+
. ) N IN-OT 43 — ‘ Position finished Max voltage
Forbid REV driving input 28| COIN (0N whi finished) of optocoupler
output
(Reset while ON) DC 50mA

Torque limit selection TLC 4

-
(According to torque limiting mode )~ 31 ALM+

Servo alarm output
32] ALM- OFF while alarm

ﬁ 30 M*’ ON while consistent

Connector shell

(Forbid driving while OFF;
—>| DC 30v
Alam reset input ¢ IALMRST] 44 I 29| N-CMP+ . § Max current:
The speed is consistent
5

FG shields are connected with connector shell.
Frame ground

*1. 77£ is twisted shields.

*2.DC24V power should be prepared by user. And double insulation or reinforced insulation equipment shopiliee. 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 pdven sedivisheiéy, otherwise, there may be
misoperation of input and output signal while power on.

If the input voltage of the linear drive input port is gré2témilease connect the appropriate

limiting resistor in series in the circuit, otherwise, the linear drive input port may be dama
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3.13 Speed Control Wiring Diagram

CM
Speed command il wREL, & 3 Battery of ab
Max input volta +10v- DAl sc_ | 2l + S e(;y orabso
f_xB 2. i encodt
AD 3.2v4.8v
External torque I/ R 18—
Feedforward ton sc_ |
Max i tvolta +1Cv~ q
ax input volta v _Q_g_z_<:%>A phase of encd
N 1 pulse division ou| Linee
2 —‘}i( B phase of encc| receive
ARG P :J%ﬁkum division ou, SNTEALEL7:
%( phase of encc _?‘IMC348‘0
r ulse division ou| ' €omMPar
p——-{
ﬂ_,
Control mode switch | IC-SEL | 3¢ d
(valid while Q
p——+{
ﬂ_,
Zerposition fixation ir [ZCLAM ] 3¢ i
(Valid while
p——{
ﬂ_,
/S-ON nd
Servo ON In| A
Servo ON while signa] H:'_ﬂ" #_SC Signal grou
P operation command Le— [FCOt, 141 -
(P operates while) 2t S-RD“
e LTGRO s
Forbid FWD driving i : 4
(Forbidden while — coln+ Max voltay
—> 21
) o NO1 | as * 1—» Position finist of
Forbid REV driving i RN *:: 26| COIl (ON while fnis} optocoupl
(Forbidden while § OUtpLE
——
i IALVRS | 4 EX= D3tV
/garmtreshit in — 4 2c LNOVR o speeis consiste | Max curre
s
(Reset while) 3?—» ac_| N-CME (ON while consis) | DC5(m#4
—— |
Torque limit selec ITLC 4E ﬂ*
(According to torque li 31 ALN+
mod) *-»K B Servo alarm out|
—h]3 ALN OFF while ale
? Connector st

*1.

is the twisted shie

FG Shieldsre connected to connecto
Frame grounc

*2. D24V power should be prepared b And double insulation or reinforced insulation equipment should £24V pow.
*3. Connected while using absolute e/But never connect backup battelsy using encoder cables with batt

*4. Output signal should be received by linear
Notc while usit24V brak¢DC24V power should be separated from the power for input and (CM). Please prepare other power indiotherwis,
there may be misoperation of input and output signal whi
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3.14 Torque Control Wiring Diagram

CN:
*3
Speed command il [, V-REF , 21 |BAT(+ Batte(rjy of absol
Max input volta + 10~ [ A SC q 2 | BAT- encod¢
Ty A “ 3.2\b4.5)
C

[]‘jn

-

|
<

Torque command il [ D, A TREF
Max input volta + 10~ Sc
_&\ PA A phase of enc:
*2 = ‘MI% division ou | Linez
+2|4\ +24VI| 47 I} 3¢ lPBf B phase of encg| receive
: S 'Ise division ou | SN75ALS1

1
— 1 —
IC-SEL_|3€ ﬂ:’»

PCf C phase of encq 0l MC34¢€ o
« \Mjlse division ou| T.l. compa
— 1 —
/ZCLAM | 3¢ ﬂ;’

o—{—1 —
/S-ON A ﬂ:’

Servo ON In| —— —
(Servo ON while signa

Control mode switch
(valid while C

Zer-position fixation ir
(Valid while C

1 =dB 1 sc
P operation command /F-cor 41 ﬂ" F‘— Signal grou
(P operates while

| o—
‘H:._ﬂ_’ — £ S-RDY: Servo ready outpuT\ION
Forbid FWD driving i|—e- ~N—1F01 , |42 - (el sroe
(Forbidden while C while receivable /S|
o—c:»—ﬂ_’ — Ma:
Forbid REV driving i |—e— "1 4t -kl ;. Jcon voltage
(Forbidden while C - Position finis optocoupl
] L —hbe | COI (ONwhilefinish | o0
- —>
Alarm reset in /ALN-RS A4z ﬂ_, | DC 30
(Reset while « ¢ N-CMP. . | Ma:
——H | 42_, The speed is consis| cyrren
Torque limit selec TLC 4t ﬂ:’, —>hBC N-CME- (ON while consist | pc s50orr
( According to torque lin —
mod) 1 ALM-
- Servo alarm out
R

ALM OFF while ale

65 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\ddea

*3. Connected while using absolute encoder. But never connect backup battery while using encoder d&

*4 Output signal should be received by linear

Note: While using 24V braker,DC24V power should be separated from the power for input and output signal other power individt
otherwise, there mayrtisoperation of input and output signal while
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3.15 Regenerative Resistor Connection

When the regeneratmergy processing capacity is insufficient, connect an external regenerat
resistor as required to set the regenerative resistor capacity (Pn012) and the regenerative 1
value (Pn013).

3.15.1 Connection of Regenerative Resistors

The driver moddlR1A,1R7A,3R3A,580DD have no binltregenerative resistor. When a
regenerative resistor is externally connected, the resistor is connected to the B1/+ and B2 ter
Ref er tpoh afishe swinrgilreg di agr amo. iOralist. iRe fceor
singgphase wiring diagramo

In addition to 1R1A, 1R7A,3R3A,500D,600D the driver modehhagenbkuiitive resistor.
When the internal regenerative resistor does not meet the requirements, a regenerative resis
be connged to remove the short wiring betweenBRadthinals and connect the external
regenerative resistor to the dri vephase For
wiring diagramo.

3.15.2 Selection of Regenerative Resistor

Braking . i, eelle 2y Max. value of
Mode Voltage(V) Internal resistq ex.ternal external resisi)(
resistor()

SD70aR1A / 40 400
SD70aR7A / 40 200
SD70R3A / 40 100
SD706R5A 40q 6 25 70
SD707/R6A 380 40q 6( 15 50
SD70®R5A 40q 6( 15 40
SD70eL20A 30q 20 10 30
SD70aL60A 30q 20 10 30
SD70@2R5D 80q 6( 80 225
SD706R8D 80q9 6( 55 180
SD706R0D 40q9 6( 35 110
SD708R4D 700 40q 6( 25 85
SD70a.10D 40q 6( 25 70
SD70aL70D 3 0 Wow 30 50
SD70e&40D 30q 20 15 40
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SD70€800D 30q 20 15 30
SD70&600D / 10 20
SD70600D / 10 20

Note:When external braking resistor is needed, please select the resistance value of the br
resistor according to the above table. Select the braking resistor's power according to the
frequency of the field conditions and the cooling cotiditivakiof resistor, you could consult
factory if you have any problem.

3.16 Fuse

To prevent accidents due to short circuits, be sure tofasarmeatiecuit breaker on the input
side.

Servo drive Recommended fuse
Drive model El?rtric:ltl?Ap)Ut Manufacturer cu?raetr?td( A) Model No.
Singlephase 2040V
SD70aR1A 1.28 SinoFuse 15 RS30MF
SD70a.R8A 2.1 SinoFuse 15 RS30MF
SD70R3A 3.89 SinoFuse 20 RS30MF
Threephase 26240V
SD70&BR5A 3.1 SinoFuse 20 RS30MF
SD70/R6A 4.2 SinoFuse 25 RS30MF
SD70®R5A 5.2 SinoFuse 30 RS30MF
SD70a.20A 10.3 SinoFuse 35 RS30MF
SD70a.60A 13.7 SinoFuse 40 RS30MF
Threephase 38940V
SD70@R5D 2.8 SinoFuse 15 RS30MF
SD70R8D 4.18 SinoFuse 15 RS30MF
SD70&6R0D 8.8 SinoFuse 20 RS30MF
SD708R4D 12.4 SinoFuse 20 RS30MF
SD70a.10D 16.2 SinoFuse 35 RS30MF
SD706a.70D 22.4 SinoFuse 50 RS30MF
SD70e40D 31.6 SinoFuse 70 RS30MF
SD70e00D 395 SinoFuse 90 RS30MF
SD70&600D 46.7 SinoFuse 125 RS30MF
SD706500D 56 SinoFuse 125 RS30MF

Note:There is no restriction on the fuse manufacturer, and the fuse protection characteristic
be consistent with the recommended fuses in the above table.
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3.17 Circuit Breaker

Servo drive Recommended cirbuéaker
Drive model Inpu(tpf:)urren Manufacturer cu?r?atrftd( A) Model No.
Singlephase 230V
SD706LR8A 2.2 Schneider Electrid 6 OSMC32N2CH
SD706BR3A 4.6 Schneider Electrig 6 OSMC32N2C¢
Thregohase 230V
SD706R5A 4.6 Schneider Electrid 6 OSMC32N3CH
SD70/R6A 5.7 Schneider Electrig 16 OSMC32N3cCll
SD708R5A 6.9 Schneider Electrid 16 OSMC32N3C]
SD70aL20A 8 Schneider Electrig 16 OSMC32N3Cl1|
SD70eL60A 9 Schneider Electrig 20 OSMC32N3C2
Threegphase 400V
SD70@2R5D 1.6 SchneideElectric 4 OSMC32N3CH4
SD706R8D 2.5 Schneider Electrid 6 OSMC32N3CH
SD706R0OD 3.8 Schneider Electrid 6 OSMC32N3C¢
SD708R4D 5.6 Schneider Electrig 16 OSMC32N3C1
SD70€.10D 8 Schneider Electriq 16 OSMC32N3C1]
SD706L70D 12.4 Schneider Electrig 16 OSMC32N3C2
SD70&240D 18.2 Schneider Electrig 25 OSMC32N3C2
SD70€800D 23 Schneider Electriq 32 OSMC32N3C3
SD70600D 125 Schneider Electrig 50 OSMC32N3CH
SD708600D 125 Schneider Electrid 63 OSMC32N3C6

If residual current operated protéetive (RCD) is to be used for the equipment, please select
the type according to the following conditions:

0 The drive equipment can generate DC | ea
to use type B residual current operated progeitier (RCD).

0 When the drive i s FHraguandyfeakage cutrentwn order togwid e
RCD misoperation, please select RCD with an operating current of not less than 100mA fc
drive.

0 When mul ti plddanpdralléeltoshare ane RCD¢selechae BGDewith an action
current of not less than 300mA.

0 We recommend”™t o~ ySceneideiCD o dr otl@@hbrands.
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3.18 EMC Filter

Selection of models

In order to make this product meet the radiationaetoyee@mission requirements of EN IEC
618068 standard, the EMC filter listed in the following table needs to be connected externall
EMC filters available for customers are the FN2090 and FN3258 series of Schaffner Con
Please select from thioiving table according to the rated input current of the product:

Servo drive Recommended filter
SIZE Drive model Inpu(t/_\c;urrent Manufacturer Model No.

Singlephase 230V

SD706LR8A | SD70€LR8A 2.2

SD706BR3A | SD706BR3A 4.6 Schaffner FN2094-06
Threegphase 230V

SD706R5A | SD706R5A 4.6

SD70/R6A | SD706/R6A 5.7

SD70@R5A | SD70®R5A 6.9 Schaffner FN2094.006

SD70aL20A | SD70€L20A 8

SD70aL60A | SD70@L60A 9 Schaffner FN2094.606
Threegphase 400V

SD70@R5D | SD70@R5D 1.6

SD70@R8D | SD70GBR8D 2.5 Schaffner IFI\TS’SZZSSE?;;&

SD7086R0D | SD7086R0D 3.8

SD708R4D | SD708R4D 5.6

SD70€L10D | SD70€L10D 8 Schaffner FN3258.644

SD70aL70D | SD70eL70D 12.4

SD70@40D | SD70e40D 18.2

SD70€800D | SD70€800D 23 Schaffner FN3258033

SD70600D | SD70600D 125

SD70600D | SD70800D 125 Schaffner FN3259534

3.19 Noise and High Harmonic Countermeasures

The following describes noise and harmonic measures:

This servo unit has a-buitticroprocessbherefore, it may be subject to noise from its peripheral

equipment.

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

Set the input commalevice and noise filter as close to the servo unit as possible.

Be sure to connect a surge suppressor to the coils of relays, solenoids, and electroma
contactors.

Do not use the same bushing for the main circuit cable and the input/output si
cable/encoder cable, and do not bind them together. When wired, the main circuit cabl
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 machim@tEven if it
the same power supply, connect a noise filter to the input side of the main circuit power
and the control power cable when there iseghigtcy generator nearby.
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4 Trial Operation

4.1 Inspections and Notes before Trail Operation

In ordeto ensure the safe and correct trail operation, please check the programs as below b
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 tyzération

Are the settings, wires and 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 isreos@Trwith 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 the settings, wires and connections correct?
Is the syply voltage of the servo unit normal?
Is the driver status display interface free of warnings and alarms?

B

4.1.3 Installation

Install the servo motor and servo unit according to the installation conditions.
The servo motor may fall when it rotatesuse toefix 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 whethey thetsed the servo motor are correctly
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 suggestt the load inertia is not greater than 30 times of the motor inertia, or it could pos
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 parameters quick gu

y Y A\ 4

Serveenabled, Over trar Motor rotation directit Stop mode
Setting parameters Pn601~! Setting parameter Pi Setting parame
For wiring detail PNn004/ Pn00S / Pr
// \\\‘\ |
Electromagnetic bra Regeneration resistar Torque lim
Setti PnO08/PnO0Y/H i CQverloac ' d
ettingparameters Pnl n Setting parameters Pn012/| . Setting parameters Pn050~]
For wiring deta For wiring det Setting parameters PnO15/] Setting parameters Pn045~|
circuito Resistor conne (undervoltag

5.1.2Servo Enable and Ovieavel Setting

Enable

Set the servo ON-Q8) signal that controls servo motor electrificatielectriication. Pin
numbers can be configured by parameterkPri&a@d09, and are always configured effectively
by parameters Pnk1Bn 6 1 2 . See Al np ortdetasdhg imtarhal eGable ¢f i g u
the servo can also be turned on by setting the parameter PN0O1 (internal enable switch) to 1
Overtravel

The ovetravel prevention function of the servo unit refers to the safety function of forcibly sto
the servanotor by inputting a signal of the limit switch when the movement part of the mac
exceeds the safe movement range. For rotating applications such as disc table and convey
ovettravel function may not be required. In this case, the inningifpradweange is not
required.

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

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

1. Signal Setting

Pin numbers can be configured by parametedé Pn60%, and are always configured

effectively by parameters B®10 6 1 2. Se eComlf i ppwtr aSii gogmadl f or
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2. Stop Mode

When an ovmavel occurs, the servo motor can be stopped by any of the following three meth
Dynamic brake (DB) stop: Bya@tmuiting the electrical circuit, the servo motor can be
quickly stopped.

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

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

The servo motor status after stopping is divided into the following two types:

Coast mode: A state thaaanally 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 ovezavel occurs, select the stopping method of the servo motor through PnOC

For details, please saeameter Pn007.

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

3. Warning Checkout

The ovetravel warning functionfisation that detects the-wagel warning (A.9A0) after the
ovettravel is entered when the servo is turned on. With this function, the servo unit can transi
information on detecting thetiaxal to the host device even if therawedrsigal is input
instantaneously. When using ttrmhawelf umarnniom

The timing of check out-tragel warning:

OFF ON

. Invalid Valid Invalid Valid Invalid
Overtravel sig !

Overtravel warning Normal Warning status lasts 15 Normal

AL9AO

‘ Enable OFF does not check outw%ming ‘ Automatically clear warnings ‘

1) Awarning is detected when astravel occurs in the same direction as the instruction.

2) Warnings aretratetected for oseavel in the reverse direction from the reference. Example:
A warning will not be output for a forward instruction ev@T iSidyeaN(reverse run
prohibited)
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3) When there is no instruction, aftraverwarning in the forwarglverse direction will be
detected.

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

5) In the overavel status, no warning is detected when the servo is switched from the se
OFF state to the servo @Ns.

6) The warning I/O will remain output for 1 second aftérahel stetus 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 Ph@@gimgthiosit ¢
polarity of the speed reference/position reference. At this time, although the rotation directior
motor is changed, the polarity of the output signal from the servo unit, such as the en
frequeneglivided pulse output, does notehang

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

Function Parameter Range| Default Uni | Communicati When
mode t n address enabled
Motorotation g After
direction selectig oK1 0 ) 0x0002 restart

Pn002 | 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

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

A Dynamic brake (DB) stops atrcdl ciibug, the sevd u s
motor can be stopped in an emergency and the DB status is released after stopping.

A Coast to a stop: Stopped naturally, wit
in operation.

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

2. Stopping modes for type 2 alarms

74 SD70@eries Servo Technical Manual



Type 2 alarms can seleero speed stop in addition to the servo OFF method and type 1 alal
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 thehmachine wh
Servo unis turned OFF so that movable part does not move due to gravity or external for
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 ens
brake operation time.

Servo enable signal®!$  OFF On OFI
Motor pow OFI Oon 3 OFI
Brake linkage signal ( OFt on OFt

i Brake holdi
Electromagnetic brake ¢ Brake holdi Brake relea 1

Nc YES

Position, speed comn i N

==

2y

1. Different types of brakes may have slight difference on the time of holding brakes
loosening brakes.
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2. Please ensure that the input command is after the brake opening operation to ensur
accuracy of the command

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

(1)/BK signal OFF timing during the motor running

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

the brake signal (/BK) output time can be adjusted.

ON OFt
Servo enable signal@g
Brake linkage sigfBk on 1 OFt
Motor is n
Motor pow N
Motor pow P - powere Brake delay
. release speet
Pno1
Feedback spe
2

Brake del:
Pn0O

1.  When the motor speed is lower than the set value of Rh@lfbaféerto
the servo motor is turned OFF, the /BK signal output time is subject to 1

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

(2)/BK signal OFF timing duritigg motor stopped and locked

When the servo motor is stopped, the brake (/BK) signal and the@&tysi@idl(ZBe turned
off at the same time. By setting Pn008, it is possible to change the time from when the servo
ON) signal is OFF to wthermotor actually enters thenergizedtate.

76 SD70@eries Servo Technical Manual



Servo enable signal sign@kl on OF}

Brake chain signal Brak releas Brak holdin

The motor is

Motor energiz
powere

Motor energiz
Pn00

An alarm occurs when the servo motor is locked. Regardless of this setting, the servo motor i n
the norenergized state.. :

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

5.1.6Regenerative Resistor

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

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

A samling method (natemivection cooling): Set to 20% or less of the regenerative resistc
capacity (W).
A Forced air cooling: Set to 50% or | ess

Example: When the capacity of titedeify external regenerative resistor ishEO8¥tirg
value is 100W x 20% = 20W. Therefore, set Pn012 = 2 (setting unit: 10W).

5.1.0verload

This servopack can change the detection time of the overload warning (AL.910) and ov
(continuous maximum) alarm (Er. 720). However, it is ndb pdssiigle the overload
characteristic and the detection value of the overload (instantaneous maximum) alarm (Er. 71
factory defaults are:

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

The factory overload warning detection tiffe af th@ overload alarm detection time. The
overload warning detection time can be changed by changing the overload warning value (F
In addition, using it as an overload protection function corresponding to the system used can i
the security tife system.
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For example, as shown below, after changing the overload warning value (Pn015) from 20%
the overload warning detection time is half (50%) of the overload alarm detection time.

Overloz &
detectic
time 50% overlo
warning detec
\\ Overload ala
detection cul
/\\\ \\\
20% overlo \‘\\\ \\\\
warning detec B
g 4 T T Torque comm: %
~~~~~~ .
Ll
1009 2009

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

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

By detecting the overload alarm by using
time can be shortened. The detection value of the overload (instantaneous maximum) alar
710) cannot be changed.

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

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

Overload detec
time

A

/\ 1(0% overload alarm detection

50% overlo
alarm detecti
curvi

Torque comman

| -
-

1009 2009
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5.1.8ultiturn Absolute Encoder

When using a mtuftin absolute encoder, an absolute value detection system can be construc
by a host device. With the absolute value detection system, it is not necessary to perform ai
return operation every time the power is turnedesriolsawel the position data of the absolute
encoder, a battery unit needs to be installed. Install the battery on the battery unit of the el
cable with the battery unit. When using an encoder cable without a battery pack, install the
in the bst devicelhe battery voltage is 3.2\5V. If the battery voltage is lower than 3.2V, a
battery undepltage alarm (ER.830) will appear. Generally, 3.6V/3.7V lithium batteries are us

Related parameters setting:

Ftéggtéon Parameter Rzng Desfault Unit COI;’](;];L:Q;(;&IIOI’] When enable
Method to
use absolutg OK 1 0 ) 0x0040 After restart
encoder

0- Use an absolutacoder as an absolute encoder: If the motor is an
multiturn encoder, setting this parameter to 0 can rasétittme absolut|

Pn040 | functionThis function must be used with the encoder cable with batter
the servo will alarm (ER.810).
1- Use an absolute encoder as an incremental encoder: When
incremental encoder, the povief  p o s é récorded andweamidg or alf
corresponding to multiple revot
voltage or the drive idergized
Absolute
encoder
battery 0K 1 0 : 0x0041 After restart
warning/war
ing selectior
pnoay | O Set thdow battery voltage as a fault: The driver powers up/réset
seconds to monitor the battery statusvbltatg will be reported as an
voltage alarm (Er. 830). Over time will not be detected. The drive c&
normally in a fault seat
1- Set the low battery voltage as a warningvdltader (below 3.2V) wil
reported as an under voltage alarm (Al.930). It will always monitor the &
and can be se#fcovery meanwhile enable running is out of restriction.
Absolute
encoder | OK 2 0 ' 0x0792 After restart
operation
0-No actian
1- Write motor parameters to encoder EERRE&Mmodifying the mg
Pn792 | parameters, you need to perform this operation to write the data to th¢

2- Clear muitirn encodéaps: if you use it initially or replace or insert/ref
battery during powemwn of the drive. After power on, an encoder bacl
(Er. 810) will be reported. This parameter is set to 2 in the servo dis
(after setting it to 2, theameter will Beitomatically return to O, this is a 1
phenomendrmand it can only be cleared afpaweredlhe alarm clearing
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clear the encoder multn value at the same time, and theginglalue will i
retained

Relatednonitoring data:

Monitoring o . Communicatio|
—_— Monitoring name Range Unit address
Absolute encoder |  0x80000060 Encoder
. : O0xEO011
Un010 singleturn value (0 4iiiiii pulse unit
Displays the singlen absolute position of the absolute encoder
Absolute encoder 0x80000060 Encoder
. ) O0xEO011
Unoi1l multiturn value I 4iiitiii pulse unit

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

1. When replacing the battery, please do it when the drive is powered on and the encode
normally, otherwise the encoder backup warning will be reported when it is connected a¢
[e-Ulie sl Lhe absolute positiolos and it is necessary to clear théumetticoding 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 pal
Pn050. The torque limit can lie #et 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 torqus
Pn052
3 Maximum torque limit 1 when the torque limit switchii Pn051
signal is OFF; Maximum torque limit 2 when ON. Pn052
4 Restricted by internal torque command (effective in torq)] 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 torqt
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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 limh e mot or . Ref er
Circuito for the wiring method. Refer to

3.Torque limit under voltage

When the instantaneous power failure and the main circuit power supply voltageare insuffic
a short period of time, the main circuit DC voltage inside the servo unit is below the specifiec
an undevoltage warning is detected, and the function for limiting the output torque can be sele
Related parameters are as below:

Azl Parameter Range| Default| Unit Calririines e e
code address enabled
| 0x00
Undewoltage | ¢ 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 circf 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 K 100 ms 0x0047 Immediately

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, wl
power supplpltage is insufficient, it is possible to avoid the shutdown due to the alarm and con
the operation without performing the power restoration operation.

Undewoltage warning, apply torque limit inside the servo unit. After receiving the under vc
warning release signal, the torque limit value is controlled within the servo unit according to
release time. The logical timing is as follows:
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Main circuit power disconnectic

Main circuit input pow 1

The bus voltage drop speed can be alle
limiting the output to

280V
bus voltag 200V

Undervoltage warl Starting torg

m M Pno4
Torque lin

Pno4
0% Torqe
1: 560V at 400V
2: 400V at 400V
5.2Position Mode
Fordetailsanhe wiring related to the position n
Control o. The position control is selecte

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 given?

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

Yes

Run response to nee
requirements?

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

For details of gai
adjustment, see
"Adjustment”

]

Enable operation

Is the direction of operatiop»
onsistent with the give
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5.2.2Basic Settings
The following describesahsic settings for position control:
1. Command pulse filter selection

The appropriate command pulse filter can be selected according to the frequency of the higt
pulse in operation, which can be set by parameter Pn200. For details, refer to the relevant
description of the function code. If the selection is not appropriate, the received pulse of the
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
seleatd.

Furelen) - St Order form Forward instruction Reverse instructior
code value
Pulse + | puis T PULS
0 direction | (CNt-7) ony I
iti SIGN SIGN
positive ONt-11) — Hgnlevel | oni-ny L—owieve
logic
cw+ccw| & - Lowlevel cw
Iy (CN1-7) ontn T
1 pOSIFIVE cow ccw | Lowlevel
logic oty —JL T T Nty
| |
—=—00° 00
Quadrature Phase A
Pn201 4 encoding 4| "hase A S (CN1-7) — =
times PhaseB
phaseB | LI LI @©N1-11) LI L
|
Pul |
ulse + | PULS T T gy
5 direction (CN1-7) (CN1-7) vy
neQa_tlve S‘GN_ l Low level (Eém-m _I High level
logic (CN1-11) -
cw — | cw
5 CW+Ct:CW ©N17) — High level (CN1-7) U
negative - cow
|OgiC %iv_ﬁ) (CN1-11) ,‘ High level

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
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can be obtained byftiiowing formula:

L ,”a,f) T
%l AAGCA D %\E%q’

0t ®ENQTI ¢ 6060 QEE a
T OEAEDAT AIOEHDPDT OAQET T AATAEG

Mechanical system

Ball screw Rotary table Belt + Pulley

Command unit: 0.01°

Stepj Content Command unit: 0.001mm

Command unit: 0.005mm
Load shaft Load iha“
EH]IE\ED@DDID Reductio !
Load s ratio1:101 REF'“CF'O” Pulley dia: 100mn|

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

Pulley dia: 100mm

Rotation angel per t (Pulley circumfereng

Machine | Ball screw lead: 6n

1 o - . 360°
specificatio] Reduction ratio: 1/ Reduction ratio: 1/1 31_4mm)_ .
Reduction ratio: 1/5
Encoder 8388608 (23 hit)| 83886708 (23 bit 8388608 (23 hit)
2 | esolution| 16777216 (24 bit) 16777216 (24 bit) 16777216 (24 bit)
131072 (17 bit) 131072 (17 bit) 131072 (17 bit)
3 Colani':a”d 0.001mm (1mm) 0.01° 0.005mm (5mm)
Load shaft
movement
4 1 rotation | 6mm/0.001mm = 6( 360°/0.01° = 3600314mm/0.005mn6280
(command
unit)
6
5 | Electronic| 6 W0 oy Y epr 5 6 YooYy eum

gear ratio| 5 eTUTMT p q;ocwlb(ppm'wra poymmp
COMMTT p

Pn204: 8388608| Pn204: 83886080( Pn204: 419430400
Pn206: 6000 Pn206: 36000 Pn206: 62800

6 | Parameter:

1. Electronicgear ratiaumerator (Pn204) set to 0, electronic gear ratio than the denominato|
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 me ppetitanipeter (PLC, motio
controller, etc.) send 10000 pulses servo motor turn one lap.

2. 0.00Delectronic gear ratio (B)A) 8 $&y8nd this setting range, "Parameter Setting abnol
(Er.040) alarm" (for 23 bit encoder).
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5.2.3DeviatiorClearance
The deviation clear signal (/CLR) is the input signal to clear the servo unit deviation counter.
1. Clear signal wiring

Deviation clear signal wiring can be divided into linear driver output and open collector output.
refer to mMEAo$nNpuonCCommat 6 for wiring det

2. Setting the deviation clear mode

The shape of the clear signal is set by Pn272.

Ao Parameter Range | Default| unit CMTIIEEN | U
code address enabled
. . . Power
Poz;gg? rgi‘é':t'on Ox0& o |- 0x0272 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 whenl2vel OFF.

3falling edge clears wher~ONF.

Pn272

When Pn272 = 0 or 2, in orgerform clear signal processing, the amplitude of the clear signe
must be 250es or more.

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

If the setting is set tbdrclear, the servo lock function is invalid. As a result, the servo moto
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 whepdsititeadévétion. Set
the deviation clearing method by Pn273:

AU Parameter | Range Default | Unit Communicatio] ~ When
code address enabled
Position 0x00 Power
deviation K 0 : 0x0273 down
PR273 clear mode| ox02 | effective
Set themode of the deviatearing:
0-Servo OFF, alarm, / CLR signal position deviation can be cleared.
1/CLR signal position deviation can be cleared.
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2-Alarm/CLR signal position deviation can be cleared.
3Cleared in case of servo OFF, alarm and limit.
4-Not clearting the positileviation.

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

See the fiDeviation Clearanceo for detail s

In position control, the positional deviation remains unchanged when the servo motor is stopy
to theravel limit.

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

Calition will nobe cleared 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 commanc
input from being coumtedng position control. When this function is enabled, the servo unit entt
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 configefiargonhd ipam number
configuration (0x0D) needs to be performed by paramdéte?PaE0H01

2. Command pulse inhibited wiring

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

5.2.5Positioning Approach

When positioning is close to (/NEAR) position control, the host device may receive the posi
proximity signal before confirming the positioning completion signal, so as to prepare f
sequence of actions after the positsorangpleted. In this way, the time required to complete the
positioning can be shortened. This signal is usually used in pair with the positioning completio
Refer to the fAPositioning completedodo inst

1. Positioning close to the configuration

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

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

2. Locding close wiring
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ning proximity signal is a uni
r wiring details

5.2.68Positioning Completion
In position control, it indicates the servo motor positioning compktgth(/COIN)
1. Positioning completed configuration

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

Function . Communicatior| When
code Parameter Range Default Unit address enabled
Positioning ;
completion oK 7 Commanc 8)(822% Immediately
range | 1073741824 unit X

Pn262 | In the position control, the servo motor positioning completion signal will be
the difference between the conputsmnumber 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 pasitiguietipn signal may be output when the
deviation is small duringsfpeed operation. When outputting a constant positioning signal, plea:

lower the setting until the signal is no longer output.

Function . Communicatiq  When
code Parameter, Range Default Unit address enabled
Positioning )
completlon 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 positiiam degimaller than the positio
completion range (Pn262) and the positioning command input is 0.
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2. Positioning completion wiring

The positioning completion signal is a universally configurable digital output. For wiring detai
refertd Sequence Output Circuito.

Example of optocoupler Example of relay ci
Controll Controll
5V~30 5V~30
Servo driv Servo driv
N

SEP N#: SE

oC; oc

4@ 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 switc
input override of the position command pulse to 1 and n times (n = 1 to 100). Te switching
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.
position command pulse is not 0, the servo motoraraapasitisn 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, tl
number configuration (0x10) needs to be péqaratheters PnEORNG09.

Function . Communicatio When
code Parameter Range| Default| Unit address enabled
. Command_ puls_e K 1 .Xl 0x0203 Immediately
input magnificati¢ 199 times

Set the command pulse input magnification valaedarbeonjunction 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 valuaigseh®speed mjq
not be steady.

Pn203
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Vali(

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
I nput Circuito for wiring details.

5.2.8Smooth Settings

The command pulse indiltésed to make the rotation of the servo motor smoother. This functic
is more effective in the following situations

The host device that issued the command does not perform /aeedtesaditon
When the instruction pulse frequency is eldremely

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

The filterelated parameter settings are as follows:

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

Position command-q ., After

pass filter time const OK 655 0 ms 0x0211 stop

This parameter is used to set the time constant ofotter fispass filte
corresponding to the position command and it can reduce the mechanical s
of abrupt changes in the input pulse command frequency by setting this pg
too large, the servo response will slow down.

Pn211

Moving average ’ After
filtering time of positi{ 0K 1000 0 ms 0x0212 sto
command P

Pn212 ["This parameter is used totlsettime constant of the moving average filte
corresponding position instruction. It can reduce the mechanical shock in theg
changes in the input pulse command frequency by setting this parameter.
the servo responsil slow down.
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The difference between the position comnyeass Iffer 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 instruc Before filteri
—— Afteffilterin — Atfter filteril
1009 1009
63.29
36.89
] PR Tim [ — Time
Pn21 Pn21 Pn21 Pn21

Moving average fil

o Pn21s Before filteri
Position instruc — After filteril

""""" \

Pn21

Tim

5.2.9requencyivision Output

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

from the encoder insiéesttrvo unit. Used 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 ofrtaehine and host device.

Divided

frequency p ) After
Pn072 output 0K 1 0 0x0072 restart

reversed
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A/B pulse phase sequence logic when setting forward/reverse:
0Dondét revert the pulse output
1- 1- Revert the pulse output: When foBnagdls 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 number of divided pulse outputs is set accosg#tgnosihecifications of the
machine and the host device.

The setting of frequency division pulse number of encoder will be limited by the resolution of e
The maximum output frequency of frequency division pulse of encoder shall not ekceed 4MH
4 times frequency), as shown in the table below:

" Freauency Deviion] Seting | ECOder REOUION - pper it fotor
(pulselr) 17bits| 20bits | 23bits p

16K 16384 1 o o o 6000

16386 32768 2 0 o o 3000

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

Output example: When Pn070=16 (16 pulses per revoixtzonpleanf the output of the
encodedivided pulse outptibase (PAO) signal and the endivétied pulse outpyitizase
(PBO) signal is shown below.

1 Resolution Pn070=16
2. Frequency division output reversed
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When forward, B phase When reversing, phase
leads 90° A leads 90°
90° 90°

Time Time

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

The amplitude of thphase pulse varies with the number of encoder fledgsiencyulses
(Pn070) and is consistent with the amplitudepifabe. Ahe smaller the frequency division
pulse amber (Pn070) is, the wider-finaZe pulse amplitude is.

Frequency division pulse output wiring

Refer to the fiLinear Drive Output Circui
output.

Servodriv  Twisted K/

~ 7\ 2284 Using a linear rece
{ @ SNT7EALSLTE
= ) =r
PB(4
PCC lﬁD
I:g PCC]
GNI GNL
Please connect the s
di 1
Fo TS e accoring o
Sheild wi equipme

The voltage thfe encoder divider pulse output is differential £ 5V, the C (Z) phase pulse i
because of the pulse width, so it is difficult to measure the change with a multimeter, an
cooperate with the Fgked input point of the upper camipeapture the pulse, or the numbe]

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

For details on speed modeawmpleog, | seesinsSe
mode selection (Pn000).

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

5.3.1Quick Guide

Speed Control Qui
Guide

Internal speed col
Connect each part pro (Pn000=
Drive panel display is n¢

Analog speed cot
(Pn000=

The upper system gives a binary
(/SPDBA, /SPEB, /SPED
Select internal spéBai304, Pn305, Pn

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 Yet Confirm analog speed com

e: (WREF gain setting Pn300, Pn302,
See "Analog Input Circuit" for
A\

-y ]

) 4

Enable operat

Run response to n
requirement

Ne Gain adjustment,
e “"Adjustment” for de!

Confirm Pn301 setting dire

Y v

S The quick wiz.
> end

5.3.2Basic Settings

Is the direction of oper
consistent with the gi'

Control mode selection (Pn000=3), internal speed mode, internal speed command dir
selection based on digital input-DpRilernapeed command selection A {A3Pibternal
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
according to the voltageREF CN15, CN36) 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| Default]  Unit Address enabled
,i\n:Lo(? 15K 0.01v/
P 600 rated 0x0300 Immediately
command| 3000 d
ain spee
Pn300 -3 .
This parameter is used to set servo motor speed that should be eq
voltage value-REF) required for the speed command of the rated vall
Caution: Do not apply more-1is 10V and exceedihgs range may cay
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 corresponds to positive speed cor
1- Negativeolarity: positive voltage corresponds to negative speed co
Analog ;
speed 0K .
instruction| ggs 35 0.40 ms 0x0302 Immediately
PN302 filter time

The function could be set to smooth the speed command when one
applied to the analog speedmand (REF) input and it does not usually
to be changed. If the set value is too large, the responsiveness m
Please set this parameter while confirming the response.
Analog
speed
command| OK 3 0 \% 0x0303 Immediately
dead zone
Pn303 range
In the analog speed control, even if the input command is OV, the ser|
rotate at a slight speed. This is because there is a slight deviation in t
inside the servo unit. This error can be eliminated by setting tereapiwg
speed command deadband range.

Set the analog voltage value of the speed coniariel,(VW see AAnal og | np
that makes the speed of the servo motor rated as the analog speed command gain Pn300.

Example: The factory degfavtmeter Pn300 = 600 (6V corresponds to the rated speed (assumi
3000rpm). If theREF input voltage is 1V, the speed command corresponds to 500rpm. If 3\
input, the speed command corresponds to 1500rpm.
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Motor spe r/mii  Factory setti
Maximum input vol +10\

Rated Spe

T 7

’
]
’
'
e/
L2 B R

Minimum input voiL0\

¥ Voltagev

-3C

N

»
Settig range 1.5V~30V correspc
to rated spe

Input voltage rai 0V~ 1(

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

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

slight deviationislceld fAof f set 0.

Motor spe: Motor spe:

Offse -

After offset adjustn
i — )

V-REF Volta V-REF Volta

There are two methods of automatic adjustment and manual adjustment of offset adjus
Automatic adjustment is automatic adjostimgnd offset (Fn100) and manual adjustment is
of fset (Fnl01)

manually adjusting command

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

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 restored, the offset adjustment value will not be initialized.
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2. Internal speed

Function .. | Communicatid

code Parameter Range | Default) Unit address When enable
'”temf' SPEel ok 10000| 100 | rpm|  0x0304 | Immediately]

P304 '”temza' SPe€| 0% 10000] 200 | rpm|  0x0305 | Immediately]

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

PN306 When operating in the internal speed mode, the servo unit provides 3
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
/SPBD | /SPDA | /SPDBB
OFF OFF 0
OFF ON - Internal speed 1(Pn30
OFF Positive
ON ON Internal speed 2(Pn30
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 functisra speed command that converts a step speed command to a smoott
constant acceleration/deceleration. You can set the acceleration time and deceleration time, ¢
this function when you want to achieve smooth speed control during speed control.

Flégg:n Parameter Range| Default| Unit Cor;’ng(’njtrlgécsatlo When enable
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 (@
to the motonodel). When the given speed is more or less than the may
actual acceleration time is calculated in proportion.

Speed OK 0 ms | 0x0311 Immediately
command

Pn311
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trapezoidal | 10000
deceleration
time
Deceleration time of the set speed is freperdcorresponding to the 1
model) to Or/min. When the given speed is more or less than the mg
actual deceleration time is calculated in proportion.

Maximum spe

Target spe
‘ y b
Actuatieceleration ti Actual deceleration
- - -
Pn31 Pn31

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

(o=\s (il or the given speed.

5.3.4Zero Fixed Functions

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

set by théxed zero value (Pn501). At this time, the position loop is formed inside the servo
and the speed command will be ignored. Therefore, when used for speed control, the host
does not build a position loop.

The servo motor is fixed within selopthie zero position fixing effective position. Even if rotatior
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. Therefber, the pin n
configuration (0xOC) needs to be performed by paramée?PaE0H01

Ao Parameterl Range | Default | Unit CanLEE Sl
code address enabled
Zero
speed ; ) .
Pn312 clamp oK 3 3 0x0312 Immediately
mode
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Speed mode, setting the switching speeldmgraignal (/ZCLAMP) wo
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 0
speed commandsét to 0 at first, clamped after stop.
Zero
Speed oK
Clamp 10 rpm 0x0313 Immediately
Pn313 Speed 10000
Threshold
Set the zero control switching
is set to 3.

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

Speed V-REF speed command
Zero positionclam . /£ — - _
speed threshdih313 ]
i i Time
| |
o
I
IZCLAMP ON | OFF
I I
Zero position clamp funct| ; .
m invalid W‘ invalid
! I
2. Zerdfixed wiring
The zerdixed signal is a universally configurable diggal t . See fASequenc

wiring details.
5.3.5Rotation Detection Signal

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

1. Configuration of rotation detection signal

Function Paameter Range | Defaulf Unit Communicatio When
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.

This sign@ not configured in the factory default digital output configuration. Please confirm b

98 SD70@eries Servo Technical Manual



use.

The signal is not configured in the factory default digital output configuration. Therefore, t
number configuration (0x03) needs to be perforraetesrp®n613Pn615.

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

2. Wiring of rotation detection signals

The rotai on detection signal is a wuniversal/|l
OQutput Circuito for wiring details.
Example of opt ler i
ample of optocouple contrall Example of relay ci Controll
5V~30 5V~30
Servo driv Servo driv
N
SE NK SE
og| o]
GN i GN
Twisted pi Twisted pi

5.3.68ConsistentSpeed

The speed coincidence sign@IMR) is a signal that is output when the difference between the
speed of theervo motor and the command speed is equal to or lowers than the set value of
speed coincidence range Pn320. Used when interlocking with the upper device. This signa
output signal during speed control.

1. Configuration of Speedsistent Signals

AU, Parameter Range| Default| Unit Comine: i iz
code address enabled
Speed consiste| - 0K 10 rpm 0x0320 | Immediately
range 100

Pn320

When the difference between the motor speed and the command spe
than the set value, the swjtelednatch signal {0MP) is output.

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

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

Within the two daslieds / -CMP outps

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

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

Speed commal

2. Wiring of speednsistent signals

The speedonsistent signala universally configurable digital output signal. For details on wirin
see fiSequence Output Circuitao.

5.4 Torque Mode

Refer to fiConnection Example of Torque Co

It is selected by control nsediection (Pn000=2). The torque mode is divided into the interne
torque command (Pn400=0) and the analog torque command (Pn400=1, factory default)

selection of the torque command source.
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5.4.1Quick Guide

Torque Contr
Quick Guid

Internal torque comn

(Pn400 =
;ﬁ/l"g;;g?gggg; ipsr?" P Internal torque command f

¢ Analog torque comn
(Pn400=

TheHossystem is given a f
voltage-REF

Monitoring Un10Z;eiging tor
follows given chan¢

Is the actual torque con:
with the give

v

Confirm analog torque com
related settir
Pn404pPn405, Pn407, Pr

Confirm the wirinREF Yet
Seccetail In Analog Inp@irctl

A 4

Il ]

Y

Enable operat Nc

Run response to n
requirement

N¢ Gain adjustm
Yer See "Adjustm
Instructions" for de

Confirm Pn406 setting dir

v A 4
— Quick Guide
End

5.4.2Basic Setting

Is th runnindirecticsamiwitl
the giver

\ 4

Torque control is the operation method of inputting the torque command to the servo un
controlling the output of the servo motor through the teimpiefadbmmand.

When (torque command selection source) pn400 = 0, the internal torque command gives the
and the torque value is directly set by the parameter pn410. In this way, the internal torque
given by writing the address 0x0410 tR®48§5. When pn400 = 1, it is an analog torque
command, and the torque command is given according to the voltageafrfoeftechtd t

10) and the set value of pn405 (analog torque command gain).
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Fléggtéon Parameter | Range| Default| Unit Cor;m;(tjjrnelcszgtlor e\av;kflg d
Torque
command 01 1 - 0x0400 Immediately
selection

Pn400

Select the command source of Torque control:
07 Internal setting.
17 Analog setting.

Analog torqu 0
command filtg 0.00 ms 0x0404 Immediately

time 655.35
Pn404 | The parameter is used to smooth the torque command when we appl
to the analog torque commaEE) input, usually it does not need
changed. If the set value is too large, the responsiveness may decred
set it up as vedaeck the response.

0.1V
Analog torqu¢ 10 30 | /Rated 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 torqu

command 01 0 - 0x0406 Immediately
invertion
Pn406 . .
Analog voltage corresponds to the polarity setting of the torque comn|
0- Positive polarity: Positive voltage corresponds ttoppsitiemmand.
1- Negative polarity: Positive voltage corresponds to negative torque
Analog torqu
command | 4 0 Vv 0x0407 | Immediately
deadzone
range
Pn407

In analog torque control, even if the input command is 0V, the serv|
rotateat a slight speed. This is because a slight deviation occurs in th
inside the servo. This deviation can be eliminated by setting an apprd
torque command deade range.

Internal torqu 500

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

Set the internal torque command value during torque control.

Example:

The factory default parameter Pn405=30 (3V corresponds to the rated torque). If the input \
at the REF terminal is 1.5V, the torque command corre§p8ndE 8V is input, the torque
command corresponds to 100%.
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Torque /
Defaul

3509 Maximum output voltage

Minimum outpdltag-10\ 2009 F /
/ 1009

NS Nl e ey .
1 3 1c VoltageV
1 le N
I i

—-{ Setting range 1V~10V corresponding to rat

- -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 slight
This is because there is a slight devigtg@dammands inside the servo unit. This slight deviation
is called Aoffseto.

Torqu Torqu

—T Offse Y After offset adjustn

T-REF Voltar T-REF volta

There are two methods of automatic adjustment and manual adjustnaeijistineffset
Automatic adjustment is automatically adjusting the command offset (Fn100) and manual adjt
is manually adjusting using command off se

1. For automatic adjustment, béosad@ust the command bias amount in the state of servo C
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 gedtis restored, the offset adjustment 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 outprgueegieenmand, but the motor
speed is not controlled. Therefore, when the input command torque is greater than the load
the motor speed will increase significantly. In this case, the speed needs to be limited by this fi

5.5Hybrid Control dte Selection

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

Function .. | Commnication When
code Parameter | Range| Default| Unit address enabled
Control modg .
selection 0K 11 0 - 0x0000 After restal
4- Internal speed><Analog speed: Switch control mode via ON/OFF
/SPDBA and /SPB.
5-Internal speed>Position mode: Switch control m@s/@&F of switg
/SPDBA and /SPB.
6- Internal speed><Torque mode: Switch control mode via ON/OFF ¢
/SPDBA and /SPB.

7 - Position Mode<Analog speed: Switch the control mode through ¢
Pn000 | of the switch control mode swit8fE{/Csignal
8- Position mode<Torque mode: Switch the control mode through G
the switch control mode switeBELE signal.

9-Torque Modex<Analog Speed: ON/OFF Switching Control Mode ¢
SEL) Signal Switching Mode.

10- Analog speed>=Zero fution of speed mode: When control speed
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 conswitching (Pn000 = 4, 5, 6)

a) The digital input signal distribution mode is internally fixed TRe60@x0)l mode
(second mode) and internal set speed can be switched by dénel /SPB signals.

Digitainput signal Speed Pn00O0 setting
command
i /SPBD i /SPDBA i /SPDBB positive an 4 5 6
CN#T CN#5 CNH6 negative
Second .
OFEE OFEE mode Analog Position Torque
OFE determines speed mod¢ mode mode
OFF ON Positive Internal speed 1 (Pn304)
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ON ON Internal speed 2 (Pn305)
ON OFF Internaspeed 3 (Pn306)

Second Analog | Position Torque

OFF OFF mode
d : speed mod¢ mode mode
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. Whileumoitog, speed control, position control or torque control
can be switched to internal setting speed control.

Speed [~ Deceleration s
(Pr3i:)
Speed /—
Speed /—
/con J L
Command pu |'|_|'| |'|J'|

ISPL-A oFt |oni on [ om OFf OFf
ISPL -B

On _{on | OF OF} OF} | on
Commar ‘SpeedV STpeeVd gpee 3 Bwitchir | Puls: i Spee 1

Intern:
Mod: Internal spe Positia Speed mo
mod: mod:

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

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

Through the ON/ORftshing control mode of the control mode switBlihy gighal, the
signal is not configured in the factory default Digital input configuration. Therefore, the pin r
configuration of the function is performed by parametePnBA8{0x0B)
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Digital input signal Pn00O0 setting
/GSEL
(Parameter 4 5 6
configuration)
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 coiffgéedieh default
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 paran

Digital input signa HUILSVSEI
10 11
IZCLAMP | ON Speed mode vzitdaro fixed functig )
(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 Digifabgitian 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 signrRI¥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-RBDiMglofif®) power,

B

see AmRowenrabl e ON timingo.

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 warningétoetidre 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 fiwarning Codeo.

1) Configuration of warning output signals

This signal is not configured in the fefault Digital output configuration. The pin number
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configuration (0x07 / 0x107) needs to be performed by paranfefené Pn613

2) Polarity setting of warning output signals

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

3) Wiring of warning output signal

The warning output signal is a general 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
ocC OC.
ﬂ 1 GN
Twisted pi Twisted pi
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5.7Timing Sequence

5.7.1Power Enable ON Timing sequence

Main pow Main circuit powe

Control circuit powg

Control pow
| 2s
>
CPU stat  initializatic normal operat
| 25(m:s |
Servo preparationgBY ]
invali | valic
Servo enable {3\ x
invali valit
1o
PEg
PWM outg )
Servo no out Servo outg
f !
| Action tin 51
Electromagnetch) —— ——M— L _ (]
Motor holding br Motor holdil Releas
(BK) brak I brak
1
" ] *1
Position/ sper |, lid command i r¢ > Commar
torque command il | input val

1: There is a delay in the electromagnetic brake operation. The operation time varies depending .ot ihectypeoicon
to be more than 100ms to ensure that the electromagnetic brake is completely released when the commandh ib¢
omitted when motor is not braked
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5.7.2PowerOff Enable OFF Timing Sequence
|
I
Main pow : Main circuit powe
T
|
I

Control pow *1
_|<_>: Control circuit powe

|
*3

Servo no out

PWM outg Servamutpt
Position/ Spe: I
torque command il valic invali
: Releas ' Motor holdi
I braki brak:

Brake chain signal 0l pejeas  brak ——»)
(BK —— |

1. Undervoltagmult occurs when the control power supply voltage drops below 170V/350V (220V series, 400V ser
2. OQutput from /BK to the actual brake of the anolroi
the timing dfe /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, anad¢he |

5.8Full Closed Loop Control

5.8.1 What Is a Fully Closed Loop System

The full closédop system is a system that uses external position feedback device (exter
encoder or grating ruler, etc.) to detect the actual machine position of the controlled object al
back the actual machine position information touthé.d8eeause the actual machine position

is directly fed back to the drivepteigision positioning control can be realized.

The full closédop servo system can eliminate the error caused by mechanical transmiss
mechanism, while the semi clogpdservo system can only compensate part of the error.
Therefore, the accuracy of thecéesedoop 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 (|
ruler, etc.) after other factors are determined.

The structure of the full chzsggland semi clodedp servo system is more complicated than
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that of the eploop feed system because of the position detection device. In addition, because
mechanical transmission mechanism is partially or completely included in the system, the |
frequency, damping and clearance of the mechanical transmissiowitheelcani® unstable
factors of the system. Therefore, the design and debugging -tddipeacid seni clodedp

systems are more difficult than those of toopmsstems.

The system structure is as follows:

Grating ruler
i
€|
L)

Vet - ’)‘z |
‘ - ’ . -
If :

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 afistdjent in the semi closed loop mode switch to the fully closed loog
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 thérsysemi closed loop mode to rur
normally before switching to full closed loop mode for commissioning.

5.8.2 Parameter Setting of Full Cldseap Control

| . Position Speed| Torque
Parameters Setting content control | controll control Chapte
Pn002 Motorotation direction selectiq 3 3 3 3.2
Application of external encoder

Pn250 closed loop control é é é 32
Pn253 Resolution of external gratingn 3 3 3 3.3
Pn204/ i i

Electronic gear ratio numeratg 3 b b 35
Pn206 denominator

Thedeviation coefficient betwe
Pn252 the load of the motor with one 3 b b 3.6

closedoop rotation
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Pn257

Setting of excessive deviatio

between motor and load

b 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 conve)
]
| S

Pn070.

5.8.4 Setting of MotBotation Direction And Machine Moving Direction

When setting motor rotation direction and machine moving direction -foogutioalnskd
pn002 (rotation direction selection) and PN250 (use method of external encodieojn full close
control) mube 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 IreCtlor?
(Motor E;]((t:%rg:r FWD move| REV movg REV move| FWD move
rotation Command FWD Reverse FWD Reverse
directi direction command | command| command command
irection :
1 M‘(’jt.or rotatiof ccw cw ccw
irection
External | pey move| FWD movd FWD move| REV move
encoder
A The tivisompulseriscindependent of the setting of pn002, and-pleaseniesd
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 pameters
Pn002 Motor rotation direction selection

Facing the motor end :fac€ounteclockwise direction is FWIEldckwise direction is FWD
Pn25Qpplication of external encoder in full closed loop control

Set Pn250 =1 or Pn250 =3 aidséidoop control

Parameters Name Definition Effect time| Variety
0 Not use full closedp
(default) control
1 Application of | Use in standard runn
external encode direction
Pn250"2 | in full closed loo Backup After restar - Set
control . .
3 Use in reverse runni
direction

Supplementary notegtease confirm the setting value of PN250 according to the following poir

(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 feedback pulse counter counts positively (Un012), or the serv
monitoring parameter Un007 (feedback pulse counter) and Un012 (external enc
feedback pulse counter) change in the same direction, the setting of PN250 remnr
urchanged (Pn250 = 1)

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

5.8.5 Resation of External Grating Ruler

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

called the resolution of grating ruler

For example:

[parameters]

Pitch of grating ruler of external encode
Ballscrew lead: 16mm.

If the motor is not 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_.i (grating ruler: 0.5pm)

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

movement : : movement

|——|—.{

Ball screw lead: 16mm

(Note)1l. When the mantissa appears, please round the number after the decimal point.
2. When the it value of the external encoder grating ruler with motor rotation for 1 turr
not an integer, relative to the position loop gain (KP), feedforward, position command s
monitoring as the state of containing error. But it has nothing to ditiavittot®e po it
will not affect the position accuracy.

Related parameter

Function . Communicatio] When
code Parameter Range | Default| Unit address enabled
Resolution of 4 After
Pn253 external 1048576 32768 | Pulselr 0x0253 Restart

grating ruler
Set theitch value (feedback pulse number) of external grating ruler when the mot
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,

Foidb i ey

edge values.
A _|
Pitch-of grating-ruler of -external-encoder: 16mm. 1
HHHHI

B
Ball:screwdead: 16mm.

sinewave frequency

Speed: 160mm/s.

The setting:=valwue is"  A40000 when=the outp
The settiilng:=val ue “i's "A80000: cwhen tche outp
When:=the''scettimg it scoh2:06; thescout put wave

fifabowve figureo.

The upper frequency limit value of encoder sigiaidippsi(times of increasing Valse
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the setting value should not exceed 4Mpps. If the upper limit value is exceeded, A.511 (frec

division pulse output over speed alarmpuipiuive

When set t4i0r0f oy alamna isgp efe d

x
5 = 1600000 = 4Mpps,

1.6Mppsw 4Mppsso it can use this setting value.

5.8.7-Setting of Electronieds

The setting range of the electronic gear ratio is as follows:
0.001 O electronic gear ratio (B/A) O 167
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 shaft and load side is nrhdtdwindatéise
m turns, the load shaft rotates n turns), the setting value of electronic gear ratio can be ok
as following formula.

Electric gear ratio

_—=— = X—

Encoder resolution

The encoder resolution can be confirmed by the servo motor modzl GheZigfB3 bit

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

Electric gear ratio
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Supplementary Notes

About resolution

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

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

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

grating ruler pitch

The grating ruler pitch of linear encoder = 1 cycle distance of analog voltage feedback sign
by linear encoder

The lead of screw rod is 16mm and the transmission ratio is 1:1 (direct connection).

Semi absedloop 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 wunit
for one turn of the screw rq and the number of pulsé32000
Electronic gear ratio % = RRAXX PG
Parameter Pn204=16777216, Pn206=32000|
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Full closedoop mode:

Mechanical composition

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

-——

Grating resolution of lineal

1 0.0005mm 0.5u M
encoder
2 Command unit 0.0005mm 0.5u M
. . 6 _m _p
3 Electronic gear ratio 5T o
4 Parameter Pn204=1, Pn206=1

5.8:8 Setting of-alarm detection

The alarrdetection settings (Pn252, Pn257) are shown below

The setting of detection \@taessive deviation between motor and loadpua&ns the
difference between motor encoder feedback (position) antbhpl ekdsethl encoder

feedback (loadsition). If the set value is exceeded, output=Er.d10 (alarm of excessive deviat

between motor and load position)

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

Setting range | Setting unit| Default Effectig time | Variety
Pn257
0- 1 Command . .
1073741824 unit 1000 Immediately| Setting
(Note) when set to AO0OO0, Er.d 10 is not ou

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

1 turn

Set the ficoebfeftiwceieenntmootford eavnida teixotner nal en
turn. It can be used to prevent out of control caused by damage of external encoder, or to de

fislidingd in belt mechani sm.

Setting Case
When the sliding rate of the belt is largeuslyséwisted, please increase the value.
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If the setting value is #fA00, the value
When the factory setting value is fi200,
the motor multiplied by 0.8.
Deviation between motor and external encoder
. Pn52A =0
Big
T
Pn52A=20 |
Small Pn52A =100

| |
| | |

Related parameter
Deviation coefficient between motor and external encoder for ofmofull ¢
rotatiorfPostion mode)

Pn252 L .
n25 Default Effective time Variety

Setting rangg Setting uni
100 1% 20 Immediately Setting

0"

of
t
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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, |
circle gain, filtdriction compensation, rotation inertia and so on. These paramenters wol
influence with each other, so you must take the balance among all paramenters intc
consideration while setting. The factory settings of the servo gain are stablallsgténgs. Use
adjusting functions according to the us
responsiveness.

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

A

Adjust with robust co

Ye:

Is the adjustment result satisfe E nc
Smart settings adjustment "
instructiol
Ye:
Is the adjustment result satisfe E Nn(
Adjust with broadband se
Ye:
Is theadjustment result satisfas E n(
Adjust with broadband se
Ye:
Is the adjustment result satisfe E n(

6.1.2SafetyPrecautiondhMhenAdjusting

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

1) Set the overtravel

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

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

See more details in the fitorque | imito.
3) Set excessive 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 condit
stop the motor by setting an appropriate position deviation alarm.

The position deviation is the difference between the position command valueoaitibthe actual p

The position deviation can be expressed by the relationship between the following position lo
(Pn103) and motor speed.
01 OEOEDE ADE il TAdnk 1 | COBARBT %l ATAADI I"O0EL e
i QT Ol pmpiOjpm O ¢mt
When theacceleration/deceleration of the position command exceeds the tracking ability o
motor, the follayp hysteresis will become large, resulting in the positional deviation not satisf

the above relation. Please reduce the acceleration andrdettierptisition command to the
value that can be tracked by the motor or increase the value of the excessive position error ¢

4) Set the vibration detection function

Please initialize (Fn105) the detection value detected by the vibration eoptiatt anlapp
for the vibration detection function. For

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

If the servo is turned ON while the position deviation is accumulated| tbimdtotheil
original position to make the position de
kind of situation, you can set an excessive position deviation alarm value when the servo is
on to restrict the operation.

6.2Rolust Control

In factory default, the robust control function is valid. When resonance and vibration 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 throughthdjugiole system automatically no
matter what kind of mechanism or fluctuation of load.

|| Function  Parameter Range| Default| Unit| Communicatio]  When ||

121 SD70@eries Servo Technical Manual



code address enabled
ROSZITZEESQUC Ox0& 1 ' 0x0175 After restar
Pn175 0x01
Set the robusbntrol function switch:
O-invalid ~alid
Robustcontrd ;i g5 | 40.0 | Hz 0x0177 | Immediatel
tuning value '
Pn177 ) . .
Set a greater robust control gain tuning value, systematic response g¢
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 robust control, systematic response gets fa
systematic excessive noise may occur, and we could increase this val
decrease thwveradjustment 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 contro_l is invalid in operation, §
turns to be valid when the operation is
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 - S
turns to be valid when the operation is

Which parameters become invalid when robust contratduatition

When we set robust control function valid in factory defaulRtiEORPRAD02PL03 Pn105,
Pn106Pn107Pn140Pn110Pn170 are invalid.

6.2.20perating Procedure

Robust control function could be set via the auxiliary function Fn301 on panel operator anc
details on AAuxiliary funcpamamet @emrs weetcto

Before operating the robust control function, please confirm the setting below, if not,-iO®il
in operation:
1. Robust control function is valid (Pn175=1).

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

122 SD70@eries Servo Technical Manual



6.2.3Additional Notes

In robust control, due to the increase of the tuning value, the system may cause resonance r
can choose whether automatic setting by Pn151 (Notch filtera2ljastomeatiselection). The
factory deufnaiunigtdo.i sOnilAyutwhen t he correspon

to AApwet without 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 automatic adjustment 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 torque command filter
Pn156 Second notch filter frequency
Pn157 Second notch filter Q value
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6.3Inertialdentification

6.3.1Summary

ilnertia identificationo means that the s
reciprocating motion) without issuing commands from the host device, and the load rotary ir
recognized during opematio

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

The load rotary inertia can be calculated based on the weight amdafaapbgitart of the
mechanism, but the operation is very complex. With this function, after the motor is driven s
times in the positive/negative directionpeebigion load rotary inertia can be obtained.

The motor operates according tltveirig operating specifications.
Maximum speed: + 1000rchangeable)
Acceleration: £ 2000arsirfchangeable)

Travel distance: Maximum £ 2.5 turns (changeable)

5

6.3.25teps
The inertia recognition function can only be identified by the PG debuggingr e 1 V C S
I nertia identification stfelpnserrteifae ri dteontfiHo

6.3.3Additional Notes

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

If the servo torque limit is set too small, the result of inertia identification may be affe
resulting in discrepatetween the identification result and the actual inertia. Pleast
confirm before identification.

After inertia identification, after changing the inertia ratio (Pn100), the original ¢
related parameters of the servo system neeehtijuste@® otheise vibration and
noise may occur.

Write operation is required after inertia identification, otherwise the inertia identific
result is invalid.
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6.4IntelligentSetting

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

It means the function of automatically adjusting the servo unit according to the mech:
characteristics when the automatic operation (forward and reverse reciprociting motiol
performed within the set range. Intelligent settings can be performed without connection
control system.

The automatic operation is as follows:

Highest speed: motor rated speed

5

Acceleration torque: motor rated torque about 100%

5

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

5

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

The command intelligent settirgstabe used for additional adjustments afteothenaad
intelligent setting. When the correct inertia ratiedsrsetamal intelligent setting can be omitted,
and only the intelligent setting operation with Commands is performed.

The command smart setting starts with the present speed loop gain (Pn101) as a referen
occurs at the start of the adjustment, correct adjustment cannot be performed. In this cas
cahtion speed loop gain (Pn101) untillihetion disappears, and then readjust.

The intelligent setting process adjusts the following items:

Rotary inertia ratio (No command intelligent setting)

Gain adjustment (speed loop gain, position loop gain, etc.)
Filter adjustment (torque comfiti@ndhotch filter)

Friction compensation

IF suppression confirdermediate frequency)

Vibration suppression

Lowfrequency vibration suppression (only when Mode = 2 or 3) (No command
intelligent setting)

125 SD70@eries Servo Technical Manual



6.4.25teps

The intelligent setting functianot be set by the panel keyboard, and it needs to cooperate wit
the PC debugging software to perform related operations. No command intelligent setting is
different from the related operation of the command intelligent settingt Forpdetaileds e e |
computer opef¥hatnitoen liingsetnrtu csteitotn snog o

1) Confirmation before execution

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

B

B

No overtravel has occurred

Not torque control

Gain switching selection switch is manual gain switching (Pn110 = 0) and is the firs
No motor test function is invalid (Pn730 = 0)

No alarm or warning occurred

Robust control function is invalid (PAL75 =

2)

1. When executing intelligent setting without command in speed control state, it will auton
position control to execute adjustment, and return to speed control after adjustment.
2. The intelligent settingaeithmand cannot be executed in the torque control state.

3. In the process of intelligent setting, the command pulse input multiplier switching functi

invalid.

Failed to perform adjustment or adjustment failed example

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

The motor is power ON (servo ON) in position control (with command intelligent se
When the mechanical systemntymum in one direction

The scope of activities is narrow, below 0.5 round

When the rotary inertia changes within the set operating range

When the mechanical dynamic friction is large

The mechanical rigidity is low and vibration occurs during positioning

When P (proportional) control i s sel
selected, In the process of rotary inertial identification, or when switching to P co
through P/CON signal

When using the mode switcmmenwhemnsils @4
the mode switch function becomes invalid during the moment of inertia identificatio!
becomes PI control. The mode switch function becomes valid again after the rc
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inertia identification is completed

When speed feed forward aqdedeed forward are input

When the positioning complete width (Pn262) is small

Calition

1. When there is no command for intelligent setting, please change the adjustment mode
bandwidth setting or robust control whejutiiment 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 cesbi

may not match the actual operation result.

6.4.3Additional Notes

1) Vibration suppression function

Before the intelligent setting, you can set whether the related vibration suppression func
automatically set. The factory defautbisatically set, please set the corresponding function

switch to ADo not adjust automaticallyo
Function Parameter | Range | Default| Unit Communicatio When
code address enabled
IF
suppression OX0K |, 55,4 0x0140 | Immediatel
control Ox11
options
The IF(intermediate frequency) suppression control function can
suppress the continuous vibration of about 100600 Hz that occurs w
Pn140 | the control gain is increased.
Ox1# Automatically set IF vibration suppression frequency throug
setting and bandwidth setting.
0x0#: Not set automatically through intelligent setting and bandwidth
manual setting.
Ox#1: IF suppression frequency setting is valid.
O0x#0: IF suppression frequency setting is invalid.
Notch filter ]
adtomate | 0x08 1 0x0150 | Immediatel
PN150 yustn 0x01
selection
0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.
Notch filter 4
automatic Ox0& 1 0x0151 Immediatel
adjustment| oxo1
Pn151 selection

0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.
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Low
frequency
vibration
suppressior] 0x0&
function 0x01
automatic
adjustment
selection
This parameter is set to select whetfisrgieency vibration suppressi
automatically set under the auxiliary functions istelligast setting g
bandwidth setting:
0 - Vibration suppression function is not automatically adjusted
functions.
1- Vibration suppression function is automatically adjusted by auxilia|

1 ' 0x0231 Immediatel

Pn231

2) Feed forward function

In the factory setting mode, when the tur
(Pn109) o, Afspeed feedforwar-BERNREfRDuUL nipwit
invalid.

According to the system configuration, if you wantfio®ip e e d -REEe d b aplut OV
feedforward-REF) i nput 0 and model tracking cont
Pn249 = 1.

When using model tracking control with this function, the model trackirtecoptirobets t
feedforward inside the servo. Therefore, the "velocity feedRijainb(¢" and "torque feedfor
(T- REF) input" from the upper unit are usually not used simultaneously. If the input feedfc

it may cause overshodtplease note that it can be used as necessary.

Calition

6.4.4RelatedParameters

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

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) vibration suppression control selecf
Pn141 IFvibration suppression inertia modification
Pn142 IF suppression frequency
Pn143 IF suppressionattenuation gain
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Pn153 Notch filter 1 frequency

Pn154 Notch filter 1 Q value

Pn155 Notch filter 1 depth

Pn156 Notch filter 2 frequency

Pn157 Notch Filter 2 Q Value

Pn158 Notch filter 2 depth

Pn240 Model tracking consedection

Pn241 Model tracking control gain

Pn242 Model tracking control attenuation coefficient
Pn243 Model tracking control speed feed forward gain
Pn244 Model tracking control forward torque feed forward gain
Pn245 Model tracking control reverseie feed forward gain

6.5Bandwidtitetting

6.5.1Profile

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

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

The bandwidth setting adjusts the following items:

5

5

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

IF(intermediate frequency) suppression control

Low frequency vibration suppression

Use the bandwidth setting when you cannot achieve satisfactory respon
characteristics after setting it by intelligent settings. If you want toifiertetfine
servo gain after adjusting the bandwi
manual tuning

6.5.25teps

Before performing bandwidth setting, be sure to confirm the following settings. If it is set incc

i NOP 0

wi | | intheopatatios prd thig fenttion cannot be performed.

Invalid selection of no motor test function (Pn730 = 0)
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s Robust control selection is invalid (Pn175 = 0)

Tuning mode is set to 0 or 1 when tuning is performed by speed control

The bandwidth settprgcedure can be performed by any one of the SERVO Keyboard or F

debugging software. However, the keyboaroc
stabi l-hitggho roers pfoInseo. For detailed operat
mM303) 0. Wh-empecpdsiict i pdjpngi mepasigphng dithaut [ 3
overshooto are required, it shall be used

Please set the bandwidth after the inertia recognition or theeititeligetite rotation inertia r
(Pn100) correctly.

6.5.3Additional Notes
(1) Vibration suppression function

Before setting the bandwidth, confirm whether the related vibration suppression functi
automatically setting. The factory default is automatically setting. Please set the correspc
function switch to fANo a dojcliasge itsvalue throwgh thec a |
bandwidth setting.

Function . | Communicatio When
code Parameter Range | Default| Unit address enabled
IF suppressio) 0x0& | 5 451y - 0x0140 Immediately
control optiony  gx11

The IBntermediate frequency) suppressitmol function effectively suppress
continuous vibration of about 100 to 1000 Hz that occurs when the ¢
Pn140 | increased
O0x1#: Automatically set IF vibration suppression frequency through inte
and bandwidth setting
0x0#: Noset automatically through intelligent setting and bandwidth s
manual setting
O0x#1: IF suppression frequency setting valid.
0x#0: IF suppression frequency setting invalid.
Notch filter 1
automatic | OxO®
adjustment 0x01
selection
0- Automatic adjustment without auxiliary functions.
1- Automatic adjustment through auxiliary functions.
Notch filter 2
automatic | OxOK
adjustment 0x01
selection

1 ‘ 0x050 Immediately
Pn150

Pn151 1 ’ 0x0151 Immediately
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0- Automatic adjustment without auxitietipns.
1- Automatic adjustment through auxiliary functions.

Low frequency
vibration
suppression "
function Ox0& 1 ’ 0x0231 Immediately
automatic 0x01
Pn231 adjustment
selection
This parameter is set in the intelligent settings, bandwidth sdfttargauaitichr
functions under Hrequency vibration suppression is automatically set to
0- Vibration suppression function is not automatically adjusted by auxilig
1-Vibration suppression function is automatically adjusiadydyretions.

(2) Feed forward function

In the factory setting mode, when excute
fispeed feedforward (VRERBF) niprupg wt, 0 amidl IAith

Accordingtothesystemnf i gur ati on-REIFf i yput@antiTooqu
REF) inputo, and model tracking control f

When using model tracking control with this function, the ngoctehtiralcéns the optimal
feedforward inside the servo. Therefore, the "velocity feedRitjaimp(f" 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.

Calition

6.5.4RelatedParameters

The relevant parameters and parameters that are automatically set when executing the bar
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
Pn142 IFsuppression frequency
Pn143 IF suppression attenuation gain
Pn153 Notch filter 1 frequency
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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 adjustme

intelligent setting and bandwidth setting.
6.6.1 Servo Gain

Position control |
i Speed control It

|
v

+ +
— » . . > = T [
Commay| Deviatic Position lo| cigterzllw Curret

inpu counte -| gain K R KV 1 " _| controll

Powe
convert

Speed lo¢ Current lo

Position lor

Servo mot

O

L

@

Encode

Please adjust each servo gain one by one after fully understanding the composition
characteristics of the servo units if the servo gain needs to be adjusted manually. In most c:
one parameter changes significantly, thpacdineeters must be adjusted again. In order to

confirm the response characteristics, preparations must be made to observe the output wave

the analog monitor using a measuring instrument.

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

responsiveness dirgtion.

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

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

Function . | Communicatid When
code Parameter Range | Defaultl Unit address 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 gairl 1K 2000 | 40.0 | Hz 0x0101 Immediatel

Determine the parameters of the speed loop responsiveness. If the re
Pnl01 | speed loop is low, it will become a delay factor of the outer position loop,
or vibration of the speed command occurs. In the range where the mech
does not vibrate, the larger the setting, the more stable the servo system
the responsiveness

First speed
integration time| 0.1% 512 | 20.00 | ms 0x0102 Immediatel

constant
Pn102 | In order to respond to small inputs, the speed loopntegtairedements. Si
the integral element is a delay element for the servo system, when the t
is set too large, overshoot may occur, or the positioning time may b
resulting in poor response.

First position gaj 1K 2000 | 40.0 | Us| 0x0103 | immediatel

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

Firsttorque | o 655.35| 1.00 | ms|  0x0104 | Immediatel
command filter

Adjusting the parametsrshe torque command filter may eliminate the

Pk vibration caused by the servo drive. The smaller the value, the
responsiveness can be controlled. However, the conditions are rest
machine conditions.

Torque comman

seconarder low |,y 5000|5000 | Hz 0x0401 | Immediatel
Pnao1 | Pass filter cotf

frequency

Use this parameter to set the cutoff frequency of thederdongue filter. WH

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

Torque commang

seconarder low| 0.K 1 0.50 1 0x0402 Immediatel
Pnao2 | P2ass filter Q valu

Use this parameter to set the Q value of theosdeotmtque filter. Increasin
Q value can improve the system responsiveness, but noise will dagen
setting is too large.
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6.6.2 Gain Switching

The gain switching function includes fiman
ffautomatic gain switchingd that automatic

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

Azl Parameter Range | Default| Unit CatmmiEz ien
code address enabled
Gain switchingl ~ 0x00
mode selectiorn K 0 K 0x0110 Immediatel
switch 0x01
The gain switching function incl
external input signal and fAauto

Pn110 using the gain switctiimgtion, it could increase the gain and shorten the
time during positioning, and it could reduce the gain and suppress the
the motor stops.

0-Manual gain switching by external input signal of manual gain-S&ltyhin
1-Whe the automatic switching condition is met (Pnl111), it automatic
from the first gain to the second gain; Otherwise, it switches back to the

Position contro|  gx00
gain automatic K 0 K 0x0111 Immediatel
switching
condition 0x05

Set the conditions for automatic gain switching:

O-positioning completion signal ON.

Pnl111 | 1-positioning completion signal OFF.

2-positioning proximity signal ON.

3-positioning proximity signal OFF.

4-position command is 0 after filter anthputse OFF.

5-position 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 { Ok 62235 0 ms 0x0112 Immediatel

Pnll2 | after waiting for tlaiting time from the time when the switching conditio
met, the first position loop gain is linearly changed to the second posi
during the switching transition time.

Gain switching
transition time J
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 posi
during the switching transition time.

OK 65535 0 ms 0x0113 Immediatel

Gain switching 0K 65535 0 ms 0x0114 Immediatel

Pl waittime 1
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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

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

OK 65535 0 ms 0x0115 Immediatel

Pn115

Switching gain combination

L Speed looj » Torque Model | Model trackin
SW';?EmE IoSopeegir integration Iggs't'g?n command| tracking | control gain
9 P92 ime consta] 0P 9 filter control correction
First Firstmodel First model
First speg speed loofFirst positi{ First torque trackin tracking contr
First gain loop gair| integration] loop gainjcommand fil control %i gain attenuati
e Pn10Z |time constale pn103 | ¢ Pn103 9 coefficient

€ Pn102 e Pn24l | ¢ progp
Second Second Second Second | Second modg
speed speed looy position Second torql  model | tracking contr
Second g4 |oop gair integration loop gain command fill tracking | gain attenuati
R0 time consta Pnlo e Pn10g | control gail  coefficient

e Pnl0& | . phiog |E P10 £ Pn24§ | & Pn247

1. The gain switching of model tracking control gain and model tratiéngatorobefficie
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.
-Motorsd stopped.

(1) Manually switch

fiManual switching gaino means t
signal fgai nSBEWwj dching signal (

a) Gain switching configuration

The signal is not configured in the factotydifaliconfiguration. Therefore, the pin number
configuration (OxOE) needs to be configurated by paramétérs@0e601

b) Gain switching wiring

The gain switching signal is a gener al c
wiring deils.

(2) Automatic switching
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U Parameter Range | Defaull Unit Communicati)  When
code address enabled
Po;mqn contro] gain autom| OxO0K 0 K 0x0111  lImmediate
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.

3positioning 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 Swm_:hlng Sv_v!tchlng Sw_ltchlng
conditions gain waiting time time
i ; The first gain Waiting time Switching tinle
Condition Ais 1 Y Prl14 P12
Pn111 setting Second gain

corresponding )
condiion A | condi t i| "¢ S%‘:O”d 99 Waiting tin2 | Switching ting

met . . Pn115 Pn113
First gain

For example, in the automatic switching gain mode conditioned on the completion of the pos
signal (/COIN), it is assumed that the position loop gain Pn103 is switched to the second p
loop gain Pn107. The /COIN signal of the switctiiiog is ON, and after waiting for the waiting
time Pn114 from the time when the switching condition has been met, the gain is linearly ct
from Pn103 to Pn107 during the switching time Pn112.
Waiting tin Switching tir

Pnil | Pn112 |

Position loop g |
Pn10

The second posi
loop gain Pn1

/con on OF}

Switchingondition is n
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6.6.3 Speed Feedforward

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

The speed feedforward is divided into internal speed fee forward (Pn121/Pn12REd)d analog (
given speed feedforward (usRigFvas spdefeedforward selection Pn123). This command is
sent to the servo unit together with the position command.

Related parameters

Azl Parameter| Range | Default| Unit CalmmuriEs e
code address enabled
Speed
feedforward OK 100 0 % 0x0121 Immediately
gain

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

Note: When the feedforward command is too large, position overshoo
Please check ttesponse and set appropriately

Speed
feedforward OK 64 0.00 ms 0x0122 Immediately
Pn122 | filter time
Speed feedforward-fmasgs filter time constant, which can slow position
and torque jump caused by feedforward

Use WREF 0x00

?,:e(sj?fffard K 0 K 0x0123 After restar
selection 0x01

Pn123

Speed feedforward is a function to shorten the positioning time. It is po
speed feedforward given via external aR&leg V

O-None.
1-Use VREF as speed feedforward input.
Anal
s;:e%g 1'50 0.01V/
K 600 rated 0x0300 Immediately
command speed
gain 3000

P Use this parameter to set the analog voltage vaRiEFpir€guired by spg

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

6.6.4 Torque Feedforward

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

The speed command from the host devimenected toREF (CN%, 6), and the torque
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feedforward command is connect&Ee ([CNQ, 10).

Related parameters

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

Torque feedforward is a function to shorten the positioning tin
feedforward can be selected to given by externaRiffalog T

O-None.

1-T-REF as a torque feedforward input.

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

Pn405 Use this parameter to set the analog voltage vaRi-pfr€guired by se
motor rated torque.

Note: Do not apply a voltagel®é 10V. Exceeding this range may dg
the servo drive.

6.6.5PHP Switching

When the control mode is speed control or position control, it coi saitohltd\Rien the
control mode is mixed, it is valid only when it is switched to internal speed, analog speed and |
mode. ThePIswitchingcanbéstwc hed by t he -Ricordrolsigadl{IFReIN)gdam.a l
When the 20N signal is ON, P control is performed. The conditions for selecting autom
switching can also be selected by the parameter spdedwdimhify condition seleatitichs

Pn131.

(1) Manual A Control

a) Configuration of manu# Ebntrol
The signal is not configured in the factory default digital configuration. Therefore, the pin n
configuration (0x05) needs to be performed by paramétePsnG0&E01

b) The wiring ofamual RP control

The gain switching signal is a general (o
wiring details.

(2) Automatic switching

The switching condition of autom&tiswitching is set by Pn131, and the switching condition
valie is set by Pn132, Pn133, Pn134, and Pn135. By properly setting the switching conditiol
condition values, overshoot during acceleration and deceleration can be suppressed and the
time can be shortened.
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Spee Oversho Spee
_ R Feedbac
Commar // Settling Tir
* ~ ) y R
Oversh()i\j Timy » €« Tim
+ Settling tin
Function . Communicatio When
code Parameter Range Default Unit address enabled
Speed loop P! 0x00
switching , )
condition K 0 K 0x0131 Immediately
selection switcj ~ 0x04

Pn131

Themode switch is a function that automatically performs P control and Pl co
Setting the switching condition by this parameter and satisfying the correspo
condition value can suppress overshoot during acceleration aowl atet sleoatien t
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.

Pn132

Speed loopPI
switching
condition (torqu
command)

OK 800 200 % 0x0132 Immediately

When the torque command exceeds the torque set by this parameter, the sp
switched to P control, otherwise to Pl control

Pn133

Speed loop Pl ’

SW'.tCh'ng 0K 0 rpm 0x0133 Immediately
condition (spee{ 10000

command)

When the speed command exceeds the speed set by this parameter, the spg
switched to P control, otherwise to Pl control

Pn134

Speed loop Pl
switching OK
conditions 30000

(acceleration)

0 rpm/s 0x0134 Immediately

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

Pn135

Speed loop Pl
switching oK comma|
conditions 0 nd 0x0135 Immediately
(position 10000 unit
deviation)

When the position deviation exceeds the value set by this parameter, the spq
switched to P control, otherwise to Pl control
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When the switching condition of the mode switch is set as torque command [factory default
torque command exceeds the torque s&&3rtienspeed loop will be switched to P control.

The factory torque command value is set to 200%.

Speed command
Feedback

time

Torque
commangd Torque
Pn132 =1~ command
| 1
0 : | time
PR32 -+-4-=--------- -
1 1 I
1
1 1
! [
Pl | F} Pl | | P Pl

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

Speetl command Feedback
/
/
/
Pn133 )
P | P pme

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

Speed Command Feedback
eedbac
time
ACC
Pn13a -1~ ACC
1 1
0 : 1 time
PN134 - e \S
: ! [
I ! [
pi| A PI [ TP w

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

This setting is valid only under position control.
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Spee Commar

\Y

Feedbac

Time
Positio
offse
Pn13 J‘ \__ )
=T ] Tim
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7 Auxiliary Functions

7.1List of Auxiliary Functions

The auxiliary functions are used to execute the functions related to theaulpesatientaofd

the servo motor. Each auxiliary function has a number starting with Fn.

The following table lists the auxiliary functions and reference items.

Auxiliary functiGode Function description
Fn 000 Alarm record display
Fn 001 Clear alarmecord
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 maijizstmen
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 AlarniRecords 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
supply and the maircuit power supply in 100ms increments, and the function to display the
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. Whetthe same alarm occurs continuously, if the interval between alarms is less th
not be saved, and if it exceeds 1 hour, all will be saved.

2. When noAabaim deésptayed on the panel
3. Thealarmrecordcana@lylo | eared by ficl ear alarm r
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7.2.2 Operating Procedure

Long press

DATA/SHIF Auxiliary
i

Fn0OD
-Any - : |-ow alarm recording
interface time
88664 Fn000 o c9o 5511 -9948
Lnng press Short press Short press
SRR Alarm recording Alarm recording
function time highdigit time medianligit
Fn0OD 5511 - 0o -1913

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) fu
Alarm recording cannot be clearedditing the alarm or switching off the main circuit power of

the servo unit.

7.3.2 Operating Procedure

Auxilian
Iy functior
FROO |

MODE/SE

Any interf Auxilian Clear alari
ny intertag functior recorc

BBBB8. FnO00 Frn0OO |

Clea
confirmatio

7.4 Software Reset (FNn002)

7.4.1 Summary

The function enables resetting the servo unit internally from software. It is used when it need
power on or reset the alarmciféeging the parameter setting. Parameter setting could also b

enabled withoutpewer 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 resetithdasstiing as when po'

[or-1slileg P turned on. The servo unit will output the ALM signal, and other output signals may be chang
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7.4.2 Operating Procedure

Long pres

— SH” Auxilian
A functior

Frn0O0O2
e
. Auxilian Softwar Rese
86868686 Fn000 Fn0O?C rESEE - ofFF

7.5 Rest@Factory Parameters (FNn003)

7.5.1 Overview

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

1. The parameter initialization must be executed in the servo OFF state. It cannot be exer
ON state. The initialization of parameter settings must be performed in the servo OFF sta
2. To make the setting effective, the powsetedhait must be turned back on after operatio

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

7.5.2 Operating Procedure

DATA/SHII AUXilian
functior

Fn00O3
g MODE/SE
e~
Any interf Auxilian Restor Ente — Recover
ny interfag functior Factor recover confirmatio

88688 Fn000 Fn003

7.6 JOG Operation (FN005)

7.6.1 Overview

The JOG operation is a functiocotiifaims the operation of the servo motor under speed contro
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 invaligetatiog.the o

B

The load inertia is suggested not more than 30 times of the motor inertia; otherwise i
cause large mechanical vibration

B

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

Functn | Parameter .| Communicatio When
code name RAngEpteianiis] et address enabled
Pn500 | Jog speed| OK 1000 500 rpm 0x0500 Immediately

Speed

command 0K

trapezoidal 0 ms 0x0310 Immediately
pn310 | acceleratio 10000

time

Set the time required to accelerate frdminOto the maximum sp
(corresponding to the motor model). When the given speed is greate|
the max speed, the actual acceleration time is calculated in proportior
Speed

command 0K
trapezoidal 0 ms 0x0311 Immediately
deceleratiof 10000
Pn311 time

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

The overtravel prevention function is not available during JOG operation. The operating r.
machinery used must be considered while running.

Caltion

7.6.2 Operating Procedure

U"l! <
| mopesst | MODE/SE DOWN: Rever
Auxilian I JO( JOG enab
Any interfac —>
functior preparauo

88888 FROOO FnUL'IS < .JoG T G

7.7 Program JOG Operation (FN006)
7.7.10verview

Program JOG operation is a function that continuously runs with the preset operation 1
movement distance, movement speed, acceleration/deceleration time, waiting time, and nur

145 SD70@eries Servo Technical Manual



times of movements. Same as JOG operation (Fn005), do nohednostctiévite during
setting while using this function. It could confirm the operation of the servo motor and perform
positioning operations.

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

[z \sliles @ 2. Overtravel prevention function is effective.

7.7.2 Operating Procedure

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

868868 Fn0O00 Fn00G

UP/DOWH the|
setting directior

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

(=Wl odjustment may fail.

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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‘ DATA/SHIF Auxilian
A functior

Fn 100
Long pres MODE/SE
Auxilian Automatic Enﬁ > Adjustmer
e I
86BEA  Fn0OO Fn 100 CEF.g "o

7.9Speed command Offset Manual Adjustment (Fn101)

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

The host device has built a position loop and when the\pasdioofdhe servo lock
stop is set to zero.

B

When you need to set an offset.

B

When confirming the offset set by automatic adjustment.

B

7.9.2 Operating Procedure

Long pres
Auxilian DATA/SHII
functior 4

Fri0 !

DATA/SHIF
Manual offs:
adjustmer

FriOl

Adjust the interfas

medial positior -

<000 |

Adjust th
interface lo'
positior

B
DATA/SHII

Aucxiliar
Any interfac functior

66868 FnOOO

Long pres
DATA/SHII

UP/DOW

Ente offse
manue
adjustmer

= S5Pd 0001
Adjustmer Adjust th
confirmatio interfact
dent ~0001

7.10Torque Command Offset Manual Adjustment (Fn102)

7.10.10verview

It is a method of directly input the torque command offset.
Manual adjustments are used filitveing occasions:

When you need to set an offset.

B

When confirming the offset set by automatic adjustment.
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7.10.Dperating Procedure

DATA/SHI} Auxilian
functior

A
Fn 102
MODE/SE - ” DATASH Short pres
i
BEBBA  Fn000  Faog2
n -
= kr9 0oa i
Adjustmer Adjust th
confirmatio interfaci
denE 0601

7.11 Current Offset Automatic Adjustrflemi03)

7.11.10verview

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

1. The automatidjastment of the motor current detection signal offset must be performed
is off.

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

7.11.Dperatind’rocedure

DATA/SHII AUXlllar‘
A functior

Fn 103
Long pres
MODE/SE UF
Any interfag automati automati confirmatio
adjustmer adjustmer ‘

88888  FnOO0  Fn 03 Cur g "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 detectior
offset automatic adjustment (Fn103) is executed.
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If this function is performed incorrectlyntmue adjustment, the characteristics may be deg
When performing manual adjustment, observe the following precautions.

-Make the servo motor speed approximately:100 min

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

7.12.Dperating Procedure

-t
-t
DATA/SHI} DATA/SHII
Y Long pres

Auxilian Manually ze L-phase offs¢ V-phase offst

[Anyimerfac]—»[ fUXItI. : cﬁrre{]z manue manue

unctior adjustmer adjustmer
88888 Fn00O Fn 104 Culo (ud.o

Short pres
DATA/SHII DATA/SHII
U phas V phase
-0068 -0058

7.13 Initializing the Detection Value of Vibration Detection (Fn105)

7.13.10verview

The vibratiaetection function can detect the vibration in the feedback speed of the servo m
This function is used to detect the dAvibr
is more accurately after detecting the machine vibrationitg thtiatejrand the function also
could be used to automatically set the vibration detection value (Pn187).

Related parameters as below:

RURSEE Parameter| Range | Defaults| Unit CElUmEE When enable
code address
Vibration
detection | OxO& 0x02 0 K 0x0185 Immediately,
options
This function is to automatically detect related alarms or warnings &
Pn185 | machine vibration under normal operating conditions.
Set the servo action after vibration is detected:
0-No vibration detection.
1-Warningfter vibration is detected.
2-Alarming after vibration is detected.
Pn186 ;’;’g‘igg 50K 500 | 100 | % 0x0186 | Immediately,
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sensitivity| | | | |

Set the sensitivity of the vibration detection. The smaller the setting

more sensitive it is. Ifgh#ing is too small, the vibration may be detq

mistake during normal operation.

Note: The detection sensitivity of vibration alarm and vibration warn

according to different mechanical conditions.

Vibration

detection| OK 5000 50 rpm 0x0187 Immediately|
value

Set the threshold for vibration detection. The smaller the setting is, the¢

detect the vibration. If the setting is too small, the vibration may be

mistake during normal operation.

Note: The vibratidetection 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. And it ma:
to deteall 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 is operated with acstalbtiossd

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

Calbtion

7.13.Dperating Procedure

Auxilian
functior

Long pres
DATA/SHII

F DATA/SHII
n I0S
Long pres MODE/SE
MODE/SE DATA/SHIE

Initializatio Initializatio

preparatio

din b e ©cinlE

Vibratio

- p Auxilian detectiol
nyinterfac functior [N
initializatiol

88868 Fn0O00 Fn 105

Initializatio
confirmatio

7.14 Bandwidth Settings (FNn303)

7.14.10verview

Bandwidth setting is a method of inputting a speed command or position command from the
unit and manually adjusting it while running. By adjusting one or two values with the ban

setting, the setting value of the related servolymedpasted automatically.
The bandwidth setting adjusts the following items:
Gain adjustment (speed loop gain, position loop gain, etc.)

Filter adjustment (Torque command filter, notch filter)
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Friction compensation
Medium frequency vibration suppresstosi

Low frequency vibration suppression

s Use the bandwidth setting when satisfactory response characteristics are
obtained by intelligent setting. If you want to fuittherdaeh servo gain after adjusting

the bandwidth setting, see "Manirg'téor details and perform manual tuning.

7.14.Dperating Procedure

Long pres
DATA/SHII
UP/DOW selectiol

Long pres Short pres
VIODE/St A 4 DATA/SHIF DATA/SHII
Auxilian Bandwidt ) . : i
i o N Tuning moc Gain adjustme
Any imertac functior setting J

i

BBE  FnO00  Fr303 4§ LOovO

Ga" . [ Gainsetting
confirmatio *

denE 122 | 0080

7.15 EasyFFT (Fn401)

7.15.10verview

EasyFFT transfers the periodic waveform commands from the servo unit to the servo mot
slightlyotates the servo motor several times over a certain period, causing the machine vibr
The servo unit detects the resonance frequency basing on the vibration generated by the m:
and then sets the corresponding notch filter according antrefregoency. The notch filter

effectively eliminates {fiighuency vibrations and noise. If vibration occurs with a loud sour

(abnormal sound) during operation, perform this function after the servo is turned off.

1. It must be usiedthe low gain state such as the initial stage of servo adjustment. If you p:
EasyFFT function after setting a high gain, the machine may vibrate due to mechanical ¢
gain balance.

Cahtion 2. The dete_cted resonance frequency can bécalipset to the notch filter 1/2. If 1_ has bee_n
\ be automatically set to 2. If 1/2 are both set, the notch filter cannot be set by this operatio
— 3. When changing the amplitude setting value, gradually increase the amplitudgeétwehde
observing the situation.
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7.15.Dperating Procedure

MODE/SE

Amplitud
setting

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

In 20
68688, Fn0O0 Fn40 1 Sin 1S F.
Flashz
Confirmatio Checkot Checkot Operatin
Z
é@ﬁg FOBoo E-FFE . run

7.16 Online Vibration Monitor{rg402)

7.16.10verview

When the servo is ON and vibration occurs during operation, this operation can set the notct
or the torque command filter according to the vibration frequency, sometimes eliminatir
vibration. Detect the vibratiorefieguwf noise caused by mechanical resonance and display the
vibration frequency with large peak on the operator. The effective torque command filter ot
filter 1 frequency for the vibration frequency will be automatically selected arahtle¢emslated par
are automatically set.

When using tR&€debugging software to adjust, it is recommended to perform the smart settini
bandwidth setting. Generally, ho manual operation is required. OrfRC\@bbngtiiag
software is not available, it iadsigted.

7.16.Dperating Procedure

Monitorin
DATA/SHII failec
DATA/SHII
vy
™ - = V phase offs
Anyinterf Auxilian Vibratiol Monitorin -
nyinterfac: functior monitoring preparatio manué
adjustmer
86888 FnOOO Fn40e 5 £

Long pres .
DATA/SHII MODE/SE

Monitorin
Confirn
results

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 the motor
and return to the home or zero point according toyhe #et p@sition mode.

Home position: the starting position of servo motor operation. The limit signal, DI input sig
encoder Z pulse can be used mechanically as the home position.

Zero point: it defines the position offset from a certadf pusitiome position signal as the
zero point position. The zero position is the zero value during the operation of the servo drive

The home position return function is to find the home position of the motor on the ma
according to the set homdiposeturn method. After finding the home position, it runs to the ze
position according to the set zero position offset pulse, and uses the zero position as the ¢
position for subsequent motor operation.

According to the above home positiitiodethe home position signal source can be given in
three ways: limit signal, DI input signal and Z pulse. The mechanical home position sign.
generally be expressed by a level signal with a certain pulse width. A high level indicates tl
sigral is valid, and a low level indicates that the signal is invalid. In order to accurately loca
home position signal, when selecting the home position signal source, you need to select the:
or reverse rising edge of the home position sigmalssiiie home position signal, as shown in
the figure 1 below:

Forward direction .
L4

*
i
Positive rising i 4 Negative rising
edge | | edge
Home positiaignal
| ovalid ! |
Foomo- > invalid  4-----------mo 3 Foommmm] P invalid 4-------

Figure 1 Home position signal source and signal edge selection diagram

During the home position return process, it is necessary to encounter the home position
multiple times to detigre the correct home position. When starting the home position return, gi
a relatively large speed for the home position return to ensure the speed of finding the home
Define the first time that encounters the home position signal lestioa geds. After
encountering the deceleration point, the home position return speed is reversed to a low sf
ensure the accuracy of finding the home position. If encountering the home position signal a
low speed, it means that the hait®pds found. In the actual process, the accuracy of the home
position is affected by finding the home position at low speed. The higher the speed when
the home position at low speed, the greater the pulse deviation of the home ggsition signal €
order to determine the home position signal more accurately, the Z signal of the encoder ¢
used as the home position signal, and define the second time that encounters the Z pulse n
home position signal as the home position stgatahedodme position is accurate and without
deviation.

According to the home position signal source, home position signal edge, home position
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direction, deceleration point type, Z pulse direction, whether or not Z pulse is used, and encot
the limit, the home position return method can be classified as the following table 1:

2 O O 2 A M

[

Apoaip

uonisod awoy pui4

= o
= 3

| |
| |

E = = [ [ = g =
| |

Table 1 Classification of home position return methods
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Note: the definition of above 1 to 34 home position return methods is according to the CA
protocol CIA402mstiards, and is same as the home position return methods given in the CANG
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 automaticallpgregqrasition return via Sl terminal
trigger, point trigger, communication trigger aod.power

8.1.2Home Position Return SI Terminal Trigger

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

Table 2.1 Sl terminal input function definition

S| Terminal S| Terminal Function Descriotion
Name Function Code p
HomeTrig Ox1C I-_lo_me position return trigger function (valid
rising edge)
HomeReach ox1D :Ee)\(/teelgnal input home position signal (valid &

Select the Sl terminal as the home position triggercaigfigliliyg the general Sl terminal
function as 0x1C. When the rising edge of this Sl terminal is valid, the home position ret
triggered.

8.1.3 Home Position Return Automatically Trigger When Power On

The home position return function canfigeired to automatically find the home position after the
servo drive is powered on for the first time by configuring the function code Pn800. The fu
definition of Pn800 is shown in the figure below:

Pn300 Low 16 bits

-y 8 o
4. 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
Pn300 High 16 bits D

F Invalid

—e
6
=
L

—1€J
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As shown in the figure above, section8@fisdefined as home position return automatically
trigger when power on. When the C segment is set to 1, it performs the home position
automatically when the servo is enabled for the first time.

The A and B sections of Pn800 are defined aw theri®er for automatic operation after the
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 function. The definitions
terminals related to phinctions are shown in Table 2.3 below:

SI’;II'ermlnaI S| Terminal Function Coq Function Description
ame
PosTrig ox16 Point trigger function (valid on risin
edge)
. Point segment number selection B
POSBIt0 Ox17 (valid at high level)
. Point segment number selection B
PosBitl 0x18 (valid at high level)
. Point segment number selection B
PosBit2 0x19 (valid at high level)
. Point segment number selection B
PosBit3 Ox1A (valid at high level)
PoSBitd Ox1B Point segment number selection B
(valid at high level)

Table 2.3 Sl terminal point function definition

As shown in the above table, the point function is triggered by the external terminals. If the
segment number selection value is 0 when triggering, the home positidiometuithbepera
triggered. That is, when the rising edge of the PosTrig signal is valid, if the point segment r
selection combination value is O (PosBitO to PosBit4 are all 0), the home position return oper
triggered.

8.1.5Communication Triggelflome Position Return

In addition to triggering the home return operation with the S| terminal, the home position ret
also be triggered by communication. Through serial port communication, USB communit
keyboard operation, etc., the homerpreitirn operation is triggered in the case of writing 0 to
the function code Pn898. Pn898 displays 10000 during the home position return process, anc
displays 20000 after the home position return is completed.

Note: The home position return teggedid only when the servo drive is enabled. If the servo is
not enabled, the home position return is invalid.

8.2 Home Position Return Function Code

Home position return method
selection

Factory default: ‘ Setting rangd: 34 ‘ unit: N/A ‘ Control modeP
Parameter description: Home position return mode, any integer value between 1 and 34 can

n Addressdx899
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set

Home position return high speed
setting

Factory defau[too‘ Setting rang® 2000 ‘ unit:rpm ‘ Control mode?

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

Pn89B ‘ Home position return low speed sett‘ n ‘ Addressdx89B
Factory default0 | Setting rang®: 1000 ‘ unit:rpm | Control mode?

Parametatescription: 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 g
deceleration time setting

Factorydefault200 ‘ Setting rangd0 1000 unit:ms Control modeP

n Addressdx89C

Parameter description: The acceleration and deceleration time is given during the home pos
return process. The time from Orpm to the rated speed is treated as the acceleration/deceler
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 description: Pn800 function definition is-ghowBihelow
Pn800 Low 16 bits

_8000

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

-00gg] |

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

Parameter description: The pulse offset value that needs to be run after theigoalégosition
found during the home position return process.
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8.3 Home Position Return Method

8.3.1Home Position Return Method 1

a. Start the home position rétursearch for the reverse limit at high speed reversg direction
encounter the rising edge of reverse lidiicelerate to 0 search for the falling edge of
reverse Iimit at low speed forward difectsmarch for Z pulse in forward direction

Forward
dlrectlon
I : Reverse limit Motor I
|Runn|ng rou
| H:
|
-
| Limit signal
| | | | Z pulse

Home position return metkeod 1

b. Start the home positbarn re\erse limitalid Seach for the falling edge of reverse limit at
low speed forward directiosearch for Z pulse in forward direction.

Forward
direction

Motor B8 Reverse limit

Limit signal

| | Z pulse

Home position return metHod 1
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8.3.2Home Position Return Method 2

a.Start the home positetarnf  search for the forward limit at high speed forward direction
f encounter the forward limit risingfeddecelerate toi0 search for the falling edge of
forward Iimit at low speed reverse direct@arch for Z pulse in reverse direction.

—’

I Motor : Limit switch I

Running rotluc } t : ~
|
|
|
|
Limit signal |
|

Z pulse | | | |

Home positiceturn methoex2

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

Forward
direction

Limit switch Motor

HA—( Running rout
: -H L

Limit signal

Z pulse | ‘ | |

Home position return metHod 2
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8.3.3Home Position Retultethod 3

a.Start the home positielurnf home positi@ignal iIOFF search for the risedgeof
home position signal at high speed forwardfdidectderate té Gsearch for tHalling edge
of home position signal at low speed reverse dgetibrfor Z pulse in reverse direction

Forward—
direction

Home position

I Motor signal I
H Lo
Il
;

Running roqlte ‘_) -L
—

Home
position signe

Z pulse

Home position return megwd

b.Start the home positietarni Home positigignalON  Search for the fall@tpeof
home position at low speed reverse dirsetoch for Z pulse in reverse direction.

Forward —
direction
Home positil'
signal Motor

I-H
H—l Running route
| L

! Home

|
|
|
|
| position sign¢
|

Z pulse

Home position return mesdod
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8.3.4Home Position Return Method 4

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

Forward >
direction

' Home position
Motor signal
o H P
Running royte L
L ( |
H
FR
by
by
! Home
| position sign¢

11

Home position return medkeod

b Start the home positietarn home positi@gnaDN  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

Home positi
signal Motor
|

L
L q_—J Running route

| HI
[
[
L Home
: position signe
L]

Homeposition return metkedxl
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8.3.5Home 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 thelling edgef
home position at low speed forward difesganch for Z pulse in forward direction.

Forward )
direction

Home position
signal

| -H
L d:'ﬁ—i Running route

b

Loy

b

- Home

| position signs
| | | Z pulse

Home position return mefad

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

Forward
direction

Home position

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

—

| | | Z pulse

Home

|
|
|
|
: position sigr

Home position return mefHnd
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8.3.6 Home Position Return Method 6

aStart the home position return YHome pos

home position at high speed reverse tlii on YDecel erate to 0 YSe

home position at | ow speed forward direct
speed reverse direction YSearch for the Z
Forward 4
direction
Home position potor
signal
' H
L Running route
L
Iy
o
I
| Home positit
| signal
| | | | Z pulse
Home position return medod
bStart the home position return YHome pos
home position at | ow speed forward direct
speed reverse directionctvrSearch for the Z
Forward
direction

Home position  Motor

|:| signal
Running ro% 6

Iy
[ H|
Iy
| Home positit
| signal
| | | | Z pulse

Home position return method 6
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8.3.7Home Position Return Method 7

aStart the home position return YHome pos
home position at high speed f ofallingeddeofli r ec
d

home position at | ow spee reverse direct
Forward,
direction
Mot
otor Home position L|m|t signal
|:| signal
|
Running role |
T I ) -L |
"Hl |
: | |
;! |
P! '
| . : Home
| | position sigr
I I '
- Z pulse
|

Limit signe

Home position return metkaod 7

b.Start the home position return YHome po
positionatlowessg d reverse direction YSearch for t

Forward
direction

Home positi
sigr?al 1 Motor LimitsignaII

Home positic
signal

Z pulse

Limit sign:

Home position return metHod 7

165 SD70@eries Servo Technical Manual



c. Start the home position return YHome pos
at high speed forwardt dvéeatchnf ¥Toubb |
position at high speed reverse direction
position at | ow speed forward direction Y
reverse dihroethetZipase in eBmsadiraction.
@ Forward >
direction
'Hon;zr?;smq\ﬁotor ' Limit signal

: IRunningrou}eH—N)
. |

IA
L@ I H I
i |
et |
I"-H, |
[
| : Home positic
| | signal
I I |
I Z pulse

Limit sign¢

Home position return metkod 7

83.8Home Position Return Method 8

a.Start the home position return YHome po
home position at high speed forward dffedteoc e | er at e to 0O YSearch
home position at | ow speed reverse direct
speed forward direction YSearch for the Z

Forward )
direction

Motor Home position 'L' it signal
signal imit signal
| H '
Running rogte H €L
LG

Home positic
signal

Z pulse

Limit sign

Home position return metked 8
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b.Start the home position return YHome po
position at | ow speed reverse direction Y
forward direction YSearch for the Z pul se
Forward, >
direction
H it
orgizr?glg “! Motor ' Limit signal
||:| I
I L I
L Running route |
I
I I
(] |
[ |
: Home positi
: X signal
I O |
1 Z pulse
I

Limit signi

Home position return metHod 8

c.Start the home position return YHome po
position at high speed forward direction
home position at high speedsreverd i r ect i on YDecel erate to
home position at | ow speed forward direct

Forward—’
direction

'Home POSItigR,or 'Limit signal

signal

|
I IRunning ronlﬁeH—O')
le |
L N -H |
| |
M |
I |
|—:_| : Home positic
| | signal
|
|
|

Z pulse

Limit signe

Home position return method 8
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8.3.9Home Position Return Method 9

signal OFF YS

a.Start the home positionmetuf Home posi ti on
home position at high speed forward direc
home position at |l ow speed reverse direct
Forward )
direction
Motor Homgr?glsmon ' Limit signal
|:| I
RunnlngrOLI [
—H |
I I
I I
I I
I I
1 : Home positit
| | signal
I
| | | | : Z pulse
Limit sign:
Home paosbn return method 9
b. Star the home position return YHome

t
position at high speed forward directio
on n

positi at | ow srphdoette Zrpalse m regeese diréctioe. c t i o

Forward >
direction
Motor Home position 'Limit signal

|:| signal
H!
Running rou}e—ﬁ_b n
H

Home positic
signal

|
|
|
|
|
|
|
|
|
1
|
: Z pulse

Limit signi

Home position return metdod 9
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c.Start the home position return YHome po
position at high speed forward dagedgeofti onY
home position at high peed reverse direc
home position at | ow speed forward direct
speed reverse directversediretiBrear ch for t he Z
Forward
direction
Home posm Motor
wl
I
I|Runn|n|g )
| |, route |
LC o0 H I
] N |
) L |
11 |
’—:—I‘ : Home positit
| | signal
I
| | | | : Z pulse
Limit sign
Home position return metkod 9
83.10Home Position Return Method 10
a.Start the home position return YHome po
home position at high speed ftherismgaedgeofdi r ec
home position at | ow speed reverse direct
speed forward direction YSearch for the Z
@ Forward—
direction
Motor
I Hon;zrp]);)lsnmn 'lenS|gnaI

Running roqle
L ( I I

Home positi
signal

|
|
|
|
|
|
|
|
|
[l
|
: Z pulse

Limit signi

Home position return methad 10
169 SD70Geries Servo Technical Manual




170 SD70@eries Servo Technical Manual



b.Start the home positiamt ur n YHome position s
position at high speed forward d
position at | ow speed reverse di

t h

forward direction YSearch for
Forward———m8 )
direction
Motor ' Home position ' Limit signal
signal
| |
Running rou‘eéab |
-L |
L |
IHI |
[ |
[ |
| : : Home positic
| | signal
I O |
| Z pulse

c. Start the home

h ome
h ome

Limit signi

Home position return methdd 10

Forward—

direction

Home positj' Motor
I signal Limit signal I

: Running !
Iroute ’)
led

|
Ly H I
| |
1M |
[ |
' | | .
,_l | | Home positit
! 1 signal
I I |
I Z pulse

Limit sign

Home position return methad 10

position return
position at high speed nfidr w
position at high spee reverse d
position at | ow speed forward di

YHome po
wWaSreda r ccihr ef cotri a rh¥

irec
rect
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83.11Home Position Return Method 11

a.Start the home position return YHome
home position at high speed reverse dir
home position atlowspeeddor d di recti on YSearch for t

Forward )
direction

Limit signal Home position  Motor

ﬁ:_
|

-H )
L ij—i Running route

p o
ec
h e

Home positit
signal

Z pulse

Limit signi

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

position at | ow speed f omfonwearddirectionr ecti on Y
Forward —
direction
' Motor @l Home position

Limit signal |:| signal
|

Running rm*e—u—ﬂ
L |HI

|

|

|

: Home positic
| signal

Z pulse

Limit sign

Home position return methdd 11
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c.Start the home position return YHome po
home position at high speed reverse direc
edgeofheen posi tion at high speed forward dir.
edge of home position at | ow speed revers
@ Forward
direction
'Limit Signﬁotor Horz;r;]);sition
| X [
H Running ||
| route ﬂ)|
L
|
| L
| Home positi
| : signal
T
I
I 2 s
I
Limit sign
Home position return methad 11
8.3.12Home Position Return Method 12
a.Start the home position return YHome po
home position at high speed reverse direc
home position at | ow s pe e ddgdobhomesposdiondtilowe c t
speed reverse direction YSearch for the Z

Forward N
direction
' Home position  Motor
I Limit signal signal |:| I
|

-H )
L Running route
-L
-H

I

I

I

L Home positit
| signal

| | | Z pulse

Limit sign

Home position return methead 12
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b.

St a

rt

position at low spded r wa r d
reverse

the home position return YHome
direction YSearch for the
direction YSearch for the Z pul
Forward—
direction

'Limit signal

Motor

Home position
signal

Running rou}eﬁb n
H

|
)|
)|
: Home positit
| signal
|

Z pulse

Limit sign

Home position return methdd 12

Forwar
direction

'Limit signaMotor

ition ret umgredg¥diome
h speed reverse dir
n at high speed for
n

Home position
signal

I H

Running |

route

Lyl

Home positi
signal

Z pulse

Limit sign

Home position return methad 12
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8.3.13Home Position Return Method 13

a.Start the home position return \"(.I.—|ome po
home position at high speed reverse difddtorc e | er at e to 0 YSearch

home position at | ow speed forward direct
Forward l
direction
o 'Home position Motor
Limit signal signal |:|
-H I

|
| )
LT | Running route

1H,
|

|

N

b

' Home positi
| signal

Z pulse

Limit sign

Home position return methed 13

b.Start the home position r et ugedgeofhomee p o
position at high speed reverse direction
position at | ow speed forward direction Y
Forward N
direction

Limitsigna' Home posmt' Motor
signal

L C—_‘N—N_Hi Running route

: Home positic
| signal
|

Z pulse

Limit sign:

Home position return methdd 13
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c.Start the home positi r et urn YHome position signal C
home position at high speed reverse direc
edge of home position at high speed forwa
edge of home position at | ow speed revers
position at | ow speed forward direction Y
@ Forward >
direction
L|m|t mgnﬁll Home position
I |:| signal I
- RunnlgI

,_l Home positit
signal
Z pulse

Limit signi

Home position return methad 13

83.14Home Position Return Method 14

a.Start the home positi
home position at high
home position at | ow s
speed reverse directio

Forward 4

direction

I 'Limit signal i Home position Motor

n return YHome po
eed reverse direc
e d gd obhomesposiion ditilow e ¢ t
YSearch for the Z

(o]
sp
pe
n

signal

-H I

L | Running route
i ' )-L
-H

|

|

|

| ”
| Home positic
I signal

| Z pulse

|
Limit sign:

Home position return methead 14
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b.Start the home position return YHome po
position athighspeed ver se direction YDecelerate to
position at | ow speed forward direction Y
reverse direction YSearch for the Z pul se
Forward
direction
Limit sign Horz;r?;)lsiti Motor
| II_H
| L Running route
' -L
I -H
| N
| !
| Home positit
: : signal
I
T Z pulse
Limit signi
Home position retunethod 12
c.Start the home position return YHome po
home position at high speed reverse direc
edge of home position extelleirgah es gewe d fYSrevaa
edge of home position at | ow speed revers
Forw

Home position

I -H Running
rout
H _L
—Hﬁ

signal I

Home pc
signal

il_l
|

I

Limit s

Home position return methad 14
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8.3.15Home Position Return Method 15

After this home position return ismtritpgered, the servo takes the current position as the home
position and the servo absolute position is cleared (equivalent to the 35th home position retur
specified in CIA402).

83.16Home Position Return Method 16: Reserved
83.17Home PositioReturn Method 17

a.Start the home position return Y Search
YTouch the rising edge of reverse | imitYD
edge of reverse limit at low speed forvaiohdire
Forward
dlrectlon
Reverse limit Motor
I
t IRunmng

route

| Limit signal

Home position return methead 17

b.Start the home position return YReverse
reverse Iimit at low speed forward direction.

Forward
dlrectlon
Motor: Reverse limit

Running| L
route

Limit signal

Home position return methdd 17

I
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8.3.18Home Position Return Method 18

a.Start the home position return YSearch
YTouch the rising edge of forward | imit Y
edge of forward limit at low speedse direction.

Forward
direction
I Motor Limit switch
l I
|
]

Running rout DL

Limit signal

Home position return methead 18

b.Start the home position return YForward
forward limit at low speed reverse direction.

Forward
dlrectlon

I Limit swm::h: Motor I

ﬁ:' Running route
|
|

Limit signal

Home position return methdd 18

83.19Home Posibn Return Method 19

a.Start the home positi
YTouch the rising edge
edge of home position at low speed réneatsend

n return YSearch

)
of home positionVD
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Forward »
direction
I Motor ' Home position signal I

H
R gl

route I

‘_)*L

Home position signal

Home position return methed 19 )
b. Start the home position return YHome po
of home position at low speed reverse direction.

Forward
direction
' Home position signal

I Motor I
| |:|
|
H Running route
L

| Home position signal

Home position return methdd 19

8.3.20Home Position Return Method 20

a.Start the home position return YHome po
home position at high speed forward direc
home position at low speed reverde di@nn Y St op after searching
position at low speed forward direction.
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Forward )
direction
I |:| Motor 'Home position signal I

Runnlngl

route L C:_)

|
|
| Home position signal

Home position return methead 20

b.Start the home position return YHome po
position at low speed revérser e ct i on YSt op after searchin
at low speed forward direction.

Forward

position

Home position signal

DMotor
L ( Runnmg route

I
I
|
I
| Home positicn signal

Home position return methdid 20

83.21Home Position Return Method 21

a.Start the home position retungredg¥diome po
home position at high speed reverse direc
falling edge of home position at low speed forward direction.
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Forward l
direction
'Home position signal

|:| Motor
! H
L d—{ Running route

Home positicn signal

Home position return methead 21

b.Start the home posiQN oWStroept uarfnt eYrH osmeea rpco
edge of home position at low speed forward direction.

Forward N
direction
Motor

I ' Home position signal I

|
Running route |__L¢|
|
|
|
|

| Home position signal

Home position return methdd 21
83.22Home Position Return Method 22

a.Start the home position return %Home po
home position at high speed reverse direc
home position at | ow speed forward direct
position at low speed reverse direction.
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Forward
direction

Home position signal

I |:| Motor I

' -H
L GD—{ Running route
-L

| Home position signal

Home position retarethod 22
Forward
direction

Motor ' Home position signal I

L
Running route |—b L

Home position signal

Home position return methdd 22

83.23Home Position Return Method 23

a. Start the

home position return YHome

home position at high speed fsearchingfordhedi r
falling edge of home position at low speed reverse direction.

Motor

Forwarq———
direction

Home position ' o
Limit signal

I |:| signal I

H

Running r011|tc

-L

U

Home positic
signal

—

Limit sign:

Home position return methead 23
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b.Start the home position return YHome po
edge of home position at low speed rénemtsend

Forward N
direction

Home ositi:
I sigr?al Motor ' Limit signaII
|

|
K—' Running route
|

-L

—

Home positic
signal

Limit signe

Home position return methdd 23

c.Start the home position return YHome po
position at high speed forward direction
home positionathigagpd r everse direction YDecelerat
home position at | ow speed forward direct
position at low speed reverse direction.
Forwargq———»
direction
:Home position
I signal Motor 'L|m|t5|gnaII
IRunnlngro

LL"DL -H

Home positic
signal

—

Limit sign:

Home position return methad 23

83.24Home Bsition Return Method 24

a.Start the home position return YHome po
home position at high speed forward direc
home position at |Stowafterpearehthg for¢he rsingsedge df hame c t
position at low speed forward direction.

184 SD70@eries Servo Technical Manual



Forwarq——»

direction

Motor Hom_e position ' Limit signal,
signal

f |
Running royte L
LC ;

Home positic
signal

Limit sign:

Home position return methed 24

b.Start the home position return YHo me
position at low speed reverse diretn Y St op after searching
at low speed forward direction.

Forwar——m8 ——»

direction

signal ' Limit signal

Home positio
signal

Limit signa

Home position return methdd 24

c.Start the home position return YHome
position at high speed forward direcn Y Touch the forward |
home position at high speed reverse dir
rising edge of home position at low speed forward direction.
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direction
Home position
signal Motor Limit signal I

Forwart——m8

Running rout

H

-
.__£r__

Home positic
signal

—

Limit signi

Home position return methad 24

83.25Home Position Return Method 25

a.Start the home position retu
home position at high speed fo
rising edge of home position at led spesrse direction.

Forwargq———

YHome po

rn
rward direc

direction
Motor Home position ' Limit signal
I signal I
|
H 1

f .
Running royte L

Home positi
signal

©
—

Limit sign

Home position return methad 25

b.Start the home position return YHome po
position at high speed forward directiony
edge ofdme position at low speed reverse direction.
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Forwarg——

direction
Motor 'Home position ' Limit signal
I |:| signal I
|

" |
Running rouke—b L :
[ |
| |
| |
| |
: |

|

I

|

Home positic
signal

—

Limit signi

Home position return methdd 25

c.Start the home position return YHome po
position at high speed forward ddedgeofti onY
home position at high speed reverse direc
home position at | ow speed forward direct
position at low speed reverse direction.

Forwargq———

direction

Hons”ngr[]);sm' Motor Limit signal

Home positic
signal

Limit sign:

Home positisaturn method-25

83.26Home Position Return Method 26

a.Start the home position return YHome po
home position at high speed forward direc
homeposiio at | ow speed reverse direction VYSt
position at low speed forward direction.
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direction
Motor Home position Limit signal
signal I

Forwarq—M — )

Running ro

Home positic
signal

Limit signi

Home position return methed 26

b.Start the home pos
position at high spe
position at | ow spee
at low speed forward direction.

Forwar——»

direction

tion return YHome po
d forward direction
n

i
e Y
d reverse directio Y

Motor [l Home position ' Limit signal
|:| signal
|

Running rof H L
L

Home positi
signal

—

Limit sign:

Home position return metbdd 2

c.Start the home position return YHome po
position at high speed forward directiony
home position at high s pYStdop eafetresre sde arecc
falling edge of home position at low speed forward direction.

188 SD70@eries Servo Technical Manual



Forwarg——»

direction

Home positi
signal ' Motor Limit signal
|
H

| Runnin
] foute

LL’:‘ -H
\H

Home positic
signal

—

Limit signz

Home position return methad 26

83.27Home Position Return Method 27

a.Start the home position return YHome po
home position at high speed reverse direc
falling edge of home position at low speed forward direction.
Forward
direction
I 'Limitsignal Horzit;?;)dsmon Motor

! -H
| L d—' Running route
|
| |
| |
| |
! !
I ,_l Home positit
: signal
|
Limit sign

Home position return methad 27

b.Start the home positi on ftersdarchingforthelfaling p o
edge of home position at low speed forward direction.
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Forward

direction

' Limit signal Motor il Home position
I signal I

Running rou

I

L

Home positi
signal

Limit signi

Home position return methdd 27

1

c.Start the home position return YHome po
home position at high speed reverse difétion c h t he reverse | i mit
edge of home position at high speed forwa
for the rising edge of home position at low speed reverse direction.

Forwar
direction

'len signaly, oo 'Home position

|:| signal
| -H Running :
( l route

Home positic
signal
Limit signe

Home position return methad 27

8.3.28Home Position Return Method 28

a.Start the home position return YHome po
home position at high speed reverse direc
home position at low speed forward diract Y St op after searching
position at low speed reverse direction.
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Forward

direction

T Home position
' Limit signal P Motor

signal |:|

! -H

L Running route
-L

|

|

|

: Home positic

signal

_,_I Limit signe

Home position return methead 28

b.Start the home position return YHome po
position at low speed ford@rdr e ct i on YStop after searchin
at low speed reverse direction.

Forward

direction

'Limitsignal Motor Bl Home position
I signal I

Running rouke—l‘ﬂp L

,_'l

Home positic
signal

Limit signe

Home position return methdid 28

c.Start the home position return YHome po
home position at highspeedv er se direction YTouch the r
edge of home position at high speed forwa
for the rising edge of home position at low speed reverse direction.
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Forward

direction
'Limit signal Home position

I |:|M0t0r signal I
| -H Running :
(N—| route
H ’In_) -L
|
|
|
! Home positic
signal
Limit signe

Home position return e ®8c

8.329Home Position Return Method 29 (6098 00h=29)

a.Start the home position return YHome po
home position at high speed reverse direc
rising edgef home position at low speed forward direction.

FOFW&I’d—’

direction

' Limit signal 'Home position Motor
I signal |:| I

-H ’
I Running route

L

I

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

Limit signe

Home position return methead 29

b.Start the home position return YHome po
position at high speed r ever hiegfodtherisingt i on
edge of home position at low speed forward direction.
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Forward

direction
Home positi

I Limit signa' signal Motor I

| -H
| d—' Running route
| L

| |
| |
| |
| |
I 1
|

T

|

Home positic

,_l signal
Limit signe

Home position return methdd 29

home pos on at ghespeedr sevkeir miet dY8ea
edge of home position at high speed forwa
edge of home position at | ow speed revers
home position at lowespforward direction.

Forward

direction
Limit sign# Motor Hom_e position
I signal I
|

[
H Runnihg route
H - L
L

c.Start the home position return YHome po
it hi
i

! Home positic

signal
Limit signz

Home position return methad 29

8.3.30Home Position Return Method 30 (6098 00h=30)

a.Start the home position
home position at hightepe
home position at | ow spee
position at low speed reverse direction.

return YHome po
dor ¥8ensehdipoec
f

e
d orward direct
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Forwargq——

direction
Limit signal Home position Motor
signal |:|
|
X -H

L I Running route
; )-L

Home positic
signal
Limit signe

Home position return methed 30

b.Start the home position rétiiro me i pasisi gnal ON YSearch fo
position at high speed reverse direction

position at |l ow speed forward direction Y
at low spekreverse direction.

Forward direction —

Home

Limit ' position Motor

I signal signal I

| 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 reverse direc
edgeofhonpeosi ti on at high speed forward direc
for the falling edge of home position at low speed reverse direction.
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Home:

ITimit Motor position
I signal signal

| -H Runming I
oe |
H -L

—

Home
position

.

signal

Limit

signal

Home position return methad 30

8.3.31Home Position Return Method 31 (6098 00h=31): Reserved
8.3.32Home Position Return Method 32 (6098 00h=32): Reserved
8.3.33Home Position Return Method 33 (6098 00h=33)

Start the home position réttfni nd t he

first Z pulse in t

@ Fonward direction ———————

I—IP

Motor

Running
route

|

7 pulse

Home position return method 33

8.3.34Home Position Return Med 34 (6098 00h=34)

Start the home position réttfni nd t he

195

first Z pulse in t

SD70Geries Servo Technical Manual

he

he



- Forward direcion ————————»
Motor
1

Running
route 1

1] 2 puse

Home position return method 34
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9 InternalPosition

9.1 The Position Control Function Code Parameter Setting

Communication

Pn000 Control modeelection n addres0x000

Setting rang@x0000K

0x000B
Parameter description: Control mode sdlbetiposition control function is the internal position
mode, and the position commagideis by the parameBafore running the position control
function, firstly, you need to set the servo drive control mode to position mode.

Defaultd UnitN/A Control mode, S, T

0

Pn000 Features

0 Position control modg¢

not Gornot 16| Other control mode

16 EtherCAT mode

. . N Communication
Pn208 Positiomommand source selectio n addres0x208

Setting rang@x0000 .

Defaultd 0x0001 Unit N/A Control mode

Parameter description: internal and external position commantheglettigrosition control
function is the internal position mode, so before selecting the position corgoditoode, the
command source needs to be set to the internal position mode.

Pn208| Function
Position command source selects external pulse inpy
Position commaralisce selects internal position comm|

0
L input
Electronic gear ratio molecule n Communication
m addres0x204
Defauit64 Sefg%;inlggg 4 UnitN/A Control mode

Parameter description: electronic gear ratio rbkeelgetroniear ratio of the servo drive is
given together with the electronic gear than the denominator.

Communication
addres90x206

UnitN/A Control mode

Electronic gear ratio denominat¢  n

Setting rang®

Defaultl 1073741824

i

197 SD70@eries Servo Technical Manual





















































































































































































































































































































