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Foreword

Thank you for choosing G uide servo drives! At the same time, you will

enjoy the comprehensive and sincere service we provide for you!

In order to fully utilize the excellent performance of this product
and to ensure the safety of the user and the equipment, please read this

manual in detail before use.

This instruction manual is an accessory sent with the product, please
make sure to keep it in a safe place after use for future overhaul and

maintenance of the product.

For the use of this product if there are questions or special
requirements, please feel free to contact our offices or distributors,
but also directly with the headquarters of the company's after -sales

service center, we will be happy to serve you.

The contents of this manual are subject to change without notice.

Wuhan Guide Technology Co.,Ltd.






Safety Precautions

Security Statement
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Please read and observe the safety precautions before installation, operation, and
maintenance of the product.

To ensure personal and equipment safety, please follow all safety precautions
indicated on the product and described in the manual during installation,
operation, and maintenance of the product.

The "CAUTION", "WARNING" and "DANGER" in this manual do not represent all the
safety precautions to be observed, but only serve as a supplement to all safety
precautions.

This product shall be used in an environment that meets the requirements of the
design specifications, otherwise it may cause malfunctions. Functional
abnormalities or component damage caused by failure to comply with relevant
regulations are not within t he scope of product quality assurance.

Our company will not bear any legal responsibility for personal safety accidents,
property losses, etc. caused by illegal operation of products

Safety level

notation Symbol description

f P "DANGER" means that death or serious bodily injury will

result if the operation is not carried out as specified

f p "CAUTION" indicates a critical step, which needs to be

operated according to the prompts and specifications

f P "WARNING" means that death or serious bodily injury may

result if the operation is not carried out as specified




Safety instructions

Important notes
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Do not touch the radiator by hand after ten minutes of power -on or
within a period of time after power - off to prevent burns.

Do not power on and off the  VFDfrequently, and do not power on again
within five minutes after power off.

Do not remove the cover of the  VFDor touch the printed circuit board
when it is powered on to prevent electric shock.

Wiring, inspection and other operations must be carried out 10 minutes
after the power is turned off.

The grounding terminal of the VFDmust be well grounded!
No foreign matters are allowed to fall into the VFD
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The VFDmust not be installed on flammable materials.
This series of  VFDare not suitable for flammable and explosive

environments. If necessary, please order a special VFDfrom the
manufacturer.

It is forbidden to disassemble, assemble or modify the VFDwithout
permission!

It is strictly forbidden to connect the AC power supply to the output
terminals U, V and W of the ~ VFD

Wien the VFD i s powered on, do not open the cover or carry out wiring
operations.

Unpacking acceptance

JAN

p

p
D

Before unpacking, please check whether the outer packaging of the
product is intact, whether there is damage, soaking, moisture,
deformation, etc.

Please open the package in accordance with the specified hierarchical
order. It is strictly prohibited to handle it with excessive force!

When unpacking, please check whether there is any damage, rust, or
dents on the surface of the product and its accessories.




P After unpacking, please carefully check whether the quantity and data
of the product and its accessories are complete against the packing
list.
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P Upon unpacking, refrain from installing the product if water has
infiltrated the product, any parts are missing, or any parts are
damaged!

P If the product and its accessories are found to have damage, rust,
signs of use and other problems during unpacking, do not install them!

P Please carefully check against the packing list, and do not install if
the packing list does not match the product name!

Storage and transportation
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P Please store and transport the product according to the storage and
transportation conditions, and the storage temperature and humidity
shall meet the requirements.

P Avoid storage and transportation in places where water splashes, rain,
direct sunlight, intense electric field, strong magnetic field, strong
vibration, etc.

P Avoid storing the product for more than 3 months. If the storage time
is too long, please carry out closer protection and necessary
inspection.

P Please pack the product strictly before vehicle transportation. Closed
boxes must be used for long -distance transportation.

P Itis strictly forbidden to transport this product together with
equipment or articles that may affect or damage this product.

N\

P Be sure to use professional loading and unloading equipment to handle
large or heavy equipment and products!

P When handling the product by hands, be sure to hold the product
housing firmly to avoid falling product parts, otherwise there is a
risk of injury!

P When handling the product, be sure to lift and place it gently, and
always be mindful of objects underfoot to prevent tripping or falling,
otherwise there is a risk of injury or product damage!




P When the equipment is being lifted by lifting tools, no individuals
are permitted to stand or remain beneath the equipment.




Installation
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Be sure to read the product instruction manual and safety precautions
carefully before installation!

It is strictly forbidden to modify this product!

It is strictly forbidden to screw the fixing bolts of product parts
and components and the bolts marked in red!

Do not install this product in places with intense electric field or
strong electromagnetic wave interference!

When this product is installed in a cabinet or terminal equipment, the
cabinet or terminal equipment shall be provided with corresponding
protective devices such as fireproof enclosure, electrical protective
enclosure and mechanical protective enclosure, and the protection
grade shall meet the requirements of relevant IEC standards and local
laws and regulations.
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P Non professionals are strictly prohibited from product installation,
wiring, maintenance, inspection or component replacement!

P The installation, wiring, maintenance, inspection or component
replacement of this product can only be carried out by professionals
who have received relevant training on electrical equipment and have
sufficient electrical knowledge.

P The installation personnel must be familiar with the product
installation requirements and relevant technical data.

P When it is necessary to install transformers and other equipment with
strong electromagnetic interference, please install shielding
protection devices to avoid malfunction of this product!




Wiring
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P Non professionals are strictly prohibited from equipment installation,
wiring, maintenance, inspection or component replacement!

P Do not perform wiring operations when the power is on, otherwise there
will be a risk of electric shock.

P Before wiring, cut off the power supply of all equipment. After the
power is cut off, there is residual voltage in the internal capacitor
of the equipment. Please wait at least 10 minutes before wiring.

P Ensure that the equipment and products are properly grounded,
otherwise there will be a risk of electric shock.

P Please adhere to the procedures outlined in the Electrostatic
Discharge (ESD) prevention guidelines and wear an electrostatic wrist
strap during wiring and other operations to prevent damage to the
internal circuitry of the equipment or product.
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P ltis strictly forbidden to connect the input power supply to the
output terminals of the equipment or product, as this may cause
equipment damage or even lead to a fire.

P When connecting the driver to the motor, be sure to ensure that the
phase sequence of the driver and the motor terminals is accurate and
consistent to avoid reverse rotation of the motor.

P The cables used in wiring must meet the corresponding requirements for
diameter and shielding, and the shielding layer of shielded cables
must be reliably grounded at one end!

P After wiring, make sure that there are no falling screws or exposed
cables inside the equipment and product.

Power up
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P Before powering up, please confirm that the equipment and products are
installed properly, the wiring is firm, and the motor device is
allowed to be restarted.

P Before powering up, please confirm that the power supply meets the
requirements of the equipment to avoid equipment damage or fire!

P When powering up, the mechanical device of the equipment or product
may act suddenly. Please stay away from the mechanical device.




P After powering up, do not open the equipment cabinet door or product
protective cover, otherwise there will be a risk of electric shock!

P Itis strictly prohibited to touch any wiring terminals of the
equipment while it is powered on, otherwise there will be a risk of
electric shock!

P Itis strictly prohibited to disassemble any devices or components of
the equipment and products while they are powered on, otherwise there
will be a risk of electric shock!

Running
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P ltis strictly prohibited to touch any wiring terminals of the
equipment while it is in running state, otherwise there will be a risk
of electric shock!

P Itis strictly prohibited to disassemble any devices or components of
the equipment and products while they are in running state, otherwise
there will be a risk of electric shock!

P ltis strictly forbidden to touch the equipment housing, fan or
resistance to test the temperature, otherwise it may cause burns!

P ltis strictly forbidden for non - professional technicians to detect
signals during running, otherwise it may cause personal injury or
equipment damage!

AN

P During running, avoid other articles or metal objects from falling into
the equipment, otherwise the equipment will be damaged!

P Do not use the contactor on - off method to control the start and stop of
the equipment, otherwise the equipment will be damaged!

Maintenance

N\

P Before powering up, please confirm that the equipment and products are
installed properly, the wiring is firm, and the motor device is allowed
to be restarted.

P Before powering up, please confirm that the power supply meets the
requirements of the equipment to avoid equipment damage or fire!

P When powering up, the mechanical device of the equipment or product may
act suddenly. Please stay away from the mechanical device.




P After powering up, do not open the equipment cabinet door or product
protective cover, otherwise there will be a risk of electric shock!

P Itis strictly prohibited to touch any wiring terminals of the
equipment while it is powered on, otherwise there will be a risk of
electric shock!

P Itis strictly prohibited to disassemble any devices or components of
the equipment and products while they are powered on, otherwise there
will be a risk of electric shock!

Scrapping

AN

P Please scrap equipment and products in accordance with relevant
national regulations and standards to avoid property losses or
casualties!

P Scrapped equipment and products shall be treated and recycled in
accordance with industrial waste treatment standards to avoid
environmental pollution.
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1. Product Information

1.1 Matching Selection List

Tablel Selection List

Servo drive Servo motor
Non holding brake Holding brake motor Power
Nbdels Drive Model g g Saddle
motor model model (output)
SD110SOR1BZE | SM104B2A0R130IDAN SM104B2A0R13BDAN 40 100W
S1 SD110SOR2BZE | SM106B2A0R230IDAN SM106B2A0R23BDAN 60 200W
SD110SOR4BZE | SM106B2A0R430IDAN SM106B2A0R43BDAN 60 400W
2 SD110SOR7BZE | SM108B2A0R730IDAN SM108B2A0R73BDAN 80 750W
SD110S1ROBZE | SM108B2A1R030IDAN SM108B2A1R03BDAN 80 1000W
1.2 Servo Drive Product Information
1.2.1 Nameplate and model number
1.2.1.1 Model Description
PO  — S OR? — B E — 00 000
Productl series Voltagl | evel Rat ed oullpm pover Feedbackl el ement Produclt type Product iterati(ljn serial nunber Managenent nlnher segnent
ORI 100W
ORZ 200W B2 17-bit single-turn P Huse type
D110 S 1PH A220V g$ z;gm ":Zzgilieez? 0:2[ E ETHEROAT type 00 Default vacancy 000 Default vacancy
1R0 1000W
1 2 3 4 5 6 7
1 Product Series SD110: SD110 Series Servo Drives
2 \oltage level S: Single -phase AC220V

3 | Rated output power

OR1: 100W
OR2: 200W
OR4: 400W
OR7: 750W
1RO0: 1000W

4 feedback element

B2: 17 bit singleturn absolute magnetic encoder (serial)

5 Product Type

P: Pulse type

E: ETHERCAT communication type

Product Iteration
Sequence Number

00: Default vacancy

7 | Management Segmen

000: Default vacancy

Please visit the official website for more information: http://www.gdetec.com

GUIDE




2

1.2.1.2 Nameplate description

Model: SD11-SOR7-B2E
Rated power 750kW

Rated current 4.4A

4| Input ACIPH 220V 50/60Hz
Output AC3PH 13.8 MAX

Series Servo
Orives

Product ID.

8888888A8A088

E- STAND:V1.00
MADE IN CHINA

Manufacturer: Wuhan Guide Technology Co., Ltd.

\

Figure1 Servo Drive Nameplate Description Schematic

1.2.2 Component Description
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Fig. 2 Servo Drive Component Description Schematic Diagram

GUIDE
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Table2 Servo Drive Part Description

serial I
grade Part Name clarification
number
: Used for transmission of commands and servo
() CN1 control terminal ) )
operation status with the host computer.
2 CN2 Encoder Terminal | Used to communicate with the motor encoder.
3) 1112 L3 Main circuit power L1 and L2 are connected to a single  -phase 220V AC|
T input terminal power supply. (L3 reserved)
If the built  -in regenerative resistor is used,
short between P and D.
) When the capacity of the built -in regenerative
Regenerative . . - L
Resistor resistor is insufficient, place an open circuit
(4) P,D,C,N Connection between P and D (remove the shorting wire) and
i connect an external regenerative resistor between
Terminals
P and C.
DC bus terminals P and N for common bus connection
when multiple machines are connected in parallel.
Servo Motor
(5) U, Vv,wW Connection Connected to a servo motor.
Terminal
©) PE Servo Ground Ground the servo ground terminal by connecting it
Terminal to the motor ground terminal.
Encoder Batte )
(7 / i For mounting the encoder battery box.
Box Mount
® CN3 Gommunication For EtherCAT communication with PLCs or multiple
terminal machines in parallel.
©) cN4 Gommunication For EtherCAT communication with PLCs or multiple
terminal machines in parallel.
Commissionin
(20) CN5 i ¢ For software updates.
Terminal
(11) / Ogital tube Used for status display.
(12) / Keystrokes For menu switching and parameter setting.
(13) / Car radiator For power module heat dissipation.
(14) / Nameplate Identifies the main parameters of the servo drive.
(15) / Vérning sign Servo Drive Safety Precautions.
Bus voltage S
(16) / o g For busbar voltage indication.
indicator
a7 / Mbunting hole For servo drive mounting.

Please visit the official website for more information: http://www.gdetec.com
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1.2.3 Product Size
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Fig. 3 100W 400W servo driver (S1 model) external dimensions
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Fig. 4 750W 1000W Servo Drive (S2 model) External Dimension Drawing

4 G U I D E Please visit the official website for more information:
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1.3 Servo Motor Product Information

1.3.1 Nameplate and model number

1.3.1.1 Model Description

M — 08 B A ORY 30 — N D A M
Product series Frant Feedback e. enent \bl tage | evel Rated outpu: power Rated rotational speed Brake Shaft &oil sed Lead-out wre Inertia
. ORI 100W
04 G40 A Qreular shaft, nooil seal . F—
6 66 & 176t singe-tum 0R2 200M 15 1500rpm N o brake B Qreda shaft, vith oil sea A With stardard plug L Lowinertia
M 4 absol ute val ue A 3PH A20V ORt 400w 20 2000rpm M Medi uminertia
08 G& N o - P~ B Wth brake C Wth keyway, no oil seal F Wth vaterproof plug H Hah inerti
13 6130 nagnetic encoder OR7 750w 3000r pm D With keyvay, vith oil sed Hehinertia
IR0 1000W '
1 2 3 4 5 6 7 8 9 10

1 | Product Series

SM1: Series servo motor

04: G 40 seat
2 | seat number 06: G 60 seat
08: G 80 seat
feedback L . .
3 B2: 17 bit singleturn absolute magnetic encoder (serial)
element
4 | voltage level A: AC220V
OR1: 100W
0R2: 200W
Rated output
5 O0R4: 400W
power
OR7: 750W
1R0: 1000W
15: 1500rpm
6 rated speed 20: 2000rpm
30: 3000rpm

7 sluice gate

N: without holding brake
B: with holding brake

Shafts and oil

A: Round shaft, no oil seal
B: Round shaft with oil seal

8 seals C: Keyway, no oil seal
D: Keyway with oil seal
9 exit poll A: Standard plug
F: Waterproof plug
L: Low inertia
10 inertial M: Medium Inertia

H: High inertia

Please visit the official website for more information: http://www.gdetec.com
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1.3.1.2 Nameplate description

MIH.: SM-08B2A0R730- NDAM
RATED ARRENT: 4.4 A

RATED TARQLE 2.39 N'm
RATED SPEED 300 rpm

Product ID

AR R

050500300302449009
Wihan Qui de Technol ogy Q. Ltd.

Figure5 Servo Motor Nameplate Description Schematic

1.3.2 Product Size
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1.3.3 Motor Parameter Information
Motor parameters are available at  Table3 .
Table3 Motor Parameters
Maximum Instantaneous
) Rated ) Rated ) Rated Peak
Mbdel Rating instantaneous maximum
current torque speed speed
number (W) current torque
(A) (Nm) (rpm) (rpm)
(A) (Nm)
0R130 100 1.0 3.0 0.32 0.95 3000 6000
0R230 200 17 5.7 0.64 1.91 3000 6000
0R430 400 2.5 8.4 1.27 3.81 3000 6000
O0R730 750 4.4 13.8 2.39 7.17 3000 6000
1R030| 1000 5.8 18.1 3.18 9.54 3000 6000
Table4 Data table of energy produced by a motor from no -load rated speed to
standstill
No load rated speed to
Capacity Rotor inertia J (10 standstill
Servo motor model 4 )
(W) kgr) Braking energy generated
E0(J)
SM104B2A0R130IDAM 0.066 0.33
100
SM104B2A0R13BDAM 0.07 0.35
SM106B2A0R230IDAM 0.28 1.38
200
SM106B2A0R23BDAM 0.38 1.88
SM106B2A0R430IDAM 0.52 2.57
400
SM106B2A0R43BDAM 0.62 3.06

Please visit the official website for more information: http://www.gdetec.com G U I D E 11




SM108B2A0R730IDAM 1.48 7.30
750
SM108B2A0R73BDAM 1.78 8.78
SM108B2A1R03DNDAM 2.27 11.20
1000
SM108B2A1R03BDAM 2.72 13.42
1.4 Servo Drive Specifications
Table5 Servo Drive Specifications
Form Soorts event Parameters
Drive power (kW) 0.1 0.2 0.4 0.75 1.0
Continuous Output Current
1.0 1.7 25 4.4 5.8
(Arms)
Maximum Output Current
3.0 5.7 8.4 13.8 18.1
(Arms)
L Single - phase 220VAC, +10% to- 15%,
Main circuit power supply
50/60Hz
Built -in
Resistance 40
Value (RB)
Built -in
resistor 50
Electrical power (W)
Specification Braking Built -in
S Resistor Handleable 25
Configurati Power(W)
on Minimum
external
: 40
resistance
value ( B)
Brakin
. g Supports built -in braking resistor and
Resistor ) i
, external braking resistor
Function
Maximum energy that can be
absorbed by the capacitor 6.73 | 6.73 | 13.46 19.18 22.85
)
Cooling method air cooling
170 (includin 170 (includin
Height (mm) ( . J ( . J
Overall mounting lugs) mounting lugs)
dimensions Depth (mm) 150 170
Width (mm) 44 50
Qontrol method SVPWM control

GUIDE
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Form Soorts event Parameters
Serial communication encoder: 17bits
Encoder Feedback )
absolute magnetic encoder
Of Cto +45£ C (Do not exceed 80% of the
(perating temperature average load ratio when the ambient
temperature is45 £ Cto 55 £ C).
Storage temperature -25N ° +70N
Basic Use of humidity Below 95%RH (no condensation)
specification Vibration strength 5m/$
| mpact strength 15m/$
Protection class IP20
Maximum altitude up to 2,000 m. (No
Atitude derating required for use at 1,000 m and
below; 1% derating for every 100 m above
1,000 m)
Position | nput signal CSP model/PP model/HNWhodel
Control Mode
Load 0 to 100% load: 0.5% or less (at rated
variability speed)
Rate of Rate of
) Rated voltage © 10%: 0.5% (at rated
change in change of speed)
Speed Torque velocity voltage
control mode Temperature | o 256 C: 0.5% o less (at rated speed)
change rate

Speed control r

ange

1:5000

Speed command input

CSV mode/PVhode

Torgue comma

nd input

CST mode/PTnode

input and
output

Digital Input Signal

8 digital inputs DI.
Operating voltage range: 24VDC @ 20%.

Digital Output Signal

6 digital outputs DO.
DO with load capacity 50mA, voltage range
5V to 30V.

built -in
functionality

Electronic Gear Ratios

Settable.

Protective function

Overspeed/main power overvoltage
undervoltage/overcurrent/overload/encoder
abnormality/control power
abnormality/position overrun.

Dsplay function

Mains CHARGE,-Sligit LED display, 4
operating buttons.

Newsletter

Gonnected
device

Supports EtherCAT.

Please visit the official website for more information: http://www.gdetec.com
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Form

Soorts event

Parameters

Rotation speed/current position/command
Mbnitoring pulse accumulation/position
function deviation/motor torque/motor
current/running status, etc.
1.50ptional accessories
1.5.1 Options List
Component| Gomponent Mbunting Compatible ) L
. Functional Description
Type name position Models
In order to comply with the
requirements of EN 61800 -5-1 and UL
Fuses and , 61800 5-1, be sure to connect a
. Drive Input L .
Circuit Side fuse/circuit breaker on the input
Breakers side to prevent accidents caused by
short circuits in the internal
circuit.
. Effectively eliminates the high
Peripheral . . . .
. AC Input Drive Input harmonics on the input side and
electrical . All models | .
Reactor Side improves the power factor on the
components . .
input side.
, Reduces conducted and radiated
EMC Drive Input . .
) ) interference to the outside of the
Filters Side .
drive.
Magnetic | Drive Output Reduces external interference and
rings, Side reduces bearing current.
magnetic Improve signal anti - interference
g Signal Cable P d
clasps performance.

1.5.2 Mating Cable

1.5.2.1 Cable Type

1.5.2.1.1 Fixed cable

Ordinary fixed wire use requirements can not have bending, movement

phenomenon, otherwise it is easy to lead to cable breakage, poor contact

and a series of cable

and the cable should have a certain bend

1.5.2.1.2 Drag chain cable

GUIDE

-related failures. It should be fixed in a fixed way,

ing radius, there can be no stress.
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Drag chain cable is a kind of highly flexible special cable that can

follow the drag chain to move back and forth without easy abrasion, usually

also known as drag cable, tank chain cable.

u Cables in the drag chain must not be tangled or
twisted.

U Make sure that the cable moves completely within

f CAUTION the bending radius and is not forced. The cables
may move relative to each other or to the guides.

U Do not fix or bundle the wiring inside the cable
protection chain, but bundle it only at the two
immovable ends of the cable protection chain.

1.5.2.1.3 Oil Resistant Cable

Oil - resistant cables are suitable for machine tools, cutting fluids,

cutting oils and other scenarios that require power line shielding.
1.5.2.2 Cable Model Description
1.5.2.2.1 power cable

-0 — A N — 5 — 3.0 — F
Product series Lead-out wire Brake Cabl e di anet er Gabl e length Gable flexibility
F Hexible cable
A Wth standard plug N N brake RS 0.5m2 3.0 3.0m FT Hexible drag chain cable
Di-0o0 F Wth wat er proof B Wth brake R7 0. 75m2 5.0 5.0m HT Hgh flexible drag chain cabl e
pl ug 1R 1.0nm2 10.0 10.0m ST Utra-high flexible drag chain cabl e
NY Ql-resistant cable

1 2 3 4 5 6
1| Product Series SD1DL: SD1 Series Servo Power Cable
2 Exit poll A: Standard plug F: Waterproof plug
Holding brake
3| (forlocking B: Vith holding wire N: without holding wire
gear)
Cable . .
4 L R5: 0.5 flat wire R7: 0.75 flat wire
Specifications
5| Cable length 3.0:3.0m5.0: 5.0 m10.0: 10.0 m
F: Flexible cable (fixed cable) FT: Flexible drag chain cable HT:
5 Cable Highly flexible drag chain cable
Characteristics ST: Ultra High Flex Drag Chain Cable NY: Oil Resistant
Cable

1.5.2.2.2 Feedback Cable

Please visit the official website for more information: http://www.gdetec.com G U I D E
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SD1- FK — B2 — A 4 — 3.0 — F
Product series Feedback el enent Lead-out wire Battery wre Cabl e length Gable flexibility
F Hexible cable
B2 17-bit single-turn . 3.0 3.0m FT Hexible drag chain cable
D1- K absol ute val ue FAV‘\,’Y;hﬁz?d?ggfpl:"ﬂ 64 Wy\bhbka).taltterywre 5.0 5.0m HT Hgh flexible drag chain cabl e
magneti ¢ encoder proof piug t ery wre 0.0 10.0m ST Utra-high flexible drag chain cable
NY Ql-resistant cable
1 2 3 4 5 6

1 | Product Series

SD1FK: SD1 Series Servo Feedback Cable

Feedback e . .
2 B2: 17 bit singleturn absolute magnetic encoder (serial)
element
3 exit poll A: Standard plug F: Waterproof plug
Number of cable
4 4. without battery cable 6: with battery cable

cores

5 Cable length

3.0:3.0m5.0: 5.0 m 10.0: 10.0 m

Cable
Characteristics

F: Flexible cable (fixed cable) FT: Flexible drag chain cable HT:
Highly flexible drag chain cable
ST: Ultra High Flex Drag Chain Cable NY: Oil Resistant Cable

1.5.2.3 Cable List

Table6 Cable Packages

Motor Model Cable Category Power cable, L=3.0m | Feedback cable, L=3.0m
Flexible Cable (Fixed Cable) SD1DLANR53.0-F | SD1FKB2A43.0-F
SM1
Flexible Drag Chain Cable SD1DLANR53.0-FT| SDiFKB2A43.0-FT
04B2A0R130
NDAM Highly F'ex'gzb?;ag Chain SD1DLANR53.0-HT| SDiFKB2A43.0-HT
Flexible Cable (Fixed Cable) SD1DLABR53.0-F | SD1FKB2A43.0-F
SM1
Flexible Drag Chain Cable SD1DLABR53.0-FT| SDiFKB2A43.0-FT
04B2A0R130
BDAM Highly Flexible Drag Chain SD1DLABR53.0-HT| SDiFKB2A43.0-HT
Cable
Flexible Cable (Fixed Cable) SD1DLANR53.0-F | SDiFKB2A43.0-F
SM1
Flexible Drag Chain Cable SD1DLANR53.0-FT| SDiFKB2A43.0-FT
06B2A0R230
NDAM Highly Flexible Drag Chain SD1DLANR53.0-HT| SDiFKB2A43.0-HT
Cable
Flexible Cable (Fixed Cable) SD1DLABR53.0-F | SDiFKB2A43.0-F
SM1
Flexible Drag Chain Cable SD1DLABR53.0-FT| SDiFKB2A43.0-FT
06B2A0R230
BDAM Highly F'ex'tc’:'zb?éag Chain SD1DLABR53.0-HT| SD1FKB2A43.0-HT
SM1 Flexible Cable (Fixed Cable) SD1DLANR53.0-F | SDiFKB2A43.0-F

GUIDE
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Motor Model

Cable Category

Power cable, L=3.0m

Feedback cable, L=3.0m

06B2A0R430
NDAM

Flexible Drag Chain Cable

SDiDLANRS53.0-FT

SDiFkB2A43.0-FT

Highly Flexible Drag Chain
Cable

SDiDLANRS53.0-HT

SDiFKk B2 A4 3.0-HT

SM1
06B2A0R430
BDAM

Flexible Cable (Fixed Cable)

SD1DI-ABR53.0-F

SD1iFKkB2A43.0-F

Flexible Drag Chain Cable

SDiDL-ABR53.0-FT

SDiFKB2A43.0-FT

Highly Flexible Drag Chain
Cable

SDiDLABR53.0-HT

SDiFk B2 A4 3.0-HT

SM1
08B2A0R730
NDAM

Flexible Cable (Fixed Cable)

SD1DI-ANR%3.0-F

SD1iFKkB2A43.0-F

Flexible Drag Chain Cable

SD1DL-ANRZ%3.0-FT

SDiFKkB2A43.0-FT

Highly Flexible Drag Chain
Cable

SDiDLANR%3.0-HT

SDiFKk B2 A4 3.0-HT

SM1
08B2A0R730
BDAM

Flexible Cable (Fixed Cable)

SD1iDL-ABR%#3.0-F

SD1iFKkB2A43.0-F

Flexible Drag Chain Cable

SDiDL-ABR%3.0-FT

SDiFKkB2A43.0-FT

Highly Flexible Drag Chain
Cable

SDiDLABR%3.0-HT

SDiFKk B2 A4 3.0-HT

SM1
08B2A1R030
NDAM

Flexible Cable (Fixed Cable)

SDiDLANR%3.0-F

SDiFKkB2A43.0-F

Flexible Drag Chain Cable

SDiDLANRZ3.0-FT

SDiFKk B2 A4 3.0-FT

Highly Flexible Drag Chain
Cable

SDiDLANR7-3.0-HT

SDiFKk B2 A4 3.0-HT

SMi
08B2A1R030
BDAM

Flexible Cable (Fixed Cable)

SDiDLABR/-3.0-F

SDiFKkB2A43.0-F

Flexible Drag Chain Cable

SDiDLABR7-3.0-FT

SDiFKkB2A43.0-FT

Highly Flexible Drag Chain
Cable

SDiDLABR/-3.0-HT

SD1iFKk B2 A4 3.0-HT

Please visit the official website for more information: http://www.gdetec.com
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Product Inspection and Installation

2. Product inspection and installation

2.1Product Inspection

This product has been tested for complete functionality before leaving
the factory. In order to prevent the product from being shipped out of
order due to negligence, please check the following items in detail after
unpacking:

1) Check that the servo drive and servo motor models are the same as
the models you ordered.

2) Check whether the servo drive and servo motor have been damaged or
scratched during transportation. Do not connect the wires to the
power supply if they are damaged during transportation.

3) Check the servo driver and servo motor for loose components. Check
if there are loose screws, or if the screws are not locked or have
fallen off.

4) Check that the servo motor rotor shaft can be rotated smoothly by
hand. Motors with holding brake cannot be rotated directly.

5) Check that the servo operating instructions are included.

6) Check that the drive accessories are included in the box.
2.2 Product Installation

2.2.1 Servo Drive Installation Method

1) The normal mounting direction of the servo drive is the vertical
upright direction.

2) When mounting, tighten the 2 fixing screws on the rear of the servo
drive.

3) Be sure to ground the drive ground terminal, otherwise there may be
a risk of electric shock or interference generating false action.

4) When wiring the drive, route the cables downward to avoid flowing
into the drive along the cables if there is liquid attached to the

cables in the field.

18 G U I D E Please visit the official website for more information:
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5)

6)
7

To ensure the performance and longevity of the drives, leave as much
space as possible between the drives and between them and other
equipment.

The servo drives are cooled either naturally or by forced cooling.
When installing the electrical control cabinet, prevent dust or iron

filings from getting inside the Servo Drive.

2.2.2 Installation environment conditions

1)
2)
3)
4)

5)

6)

Operating ambient temperature: 0 ~ 45N ; Operating ambient humidity:

below 95% (no condensation).

Storage ambient temperature: -25 70N ; Storage ambient humidity:
100 100%.

Vibration: 0.5G or less.

A well - ventilated place with little moisture and dust.

No corrosive, ignition gas, oil and gas, cutting fluid, cutting

powder, iron powder and other environments.

A place free from water vapor and direct sunlight.

2.2.3 Servo motor mounting method

1)

2)

3)

4)

Horizontal installation: To avoid water, oil and other liquids from
flowing into the motor from the motor outlet end, place the cable
outlet below.

Vertical mounting: If the motor is mounted with the motor shaft
facing upward and a gearhead is attached, be careful to prevent oil
from the gearhead from seeping into the motor via the motor shaft.
The extension of the motor shaft must be sufficient, if the
extension is insufficient, it will be easy to cause vibration when

the motor moves.

When mounting and dismounting the motor, do not hit the motor with a
hammer, otherwise the motor shaft and encoder will be easily

damaged.

2.2.4 Definition of motor rotation direction

Please visit the official website for more information: http://www.gdetec.com
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This manual describes the definition of the direction of rotation of the
motor: facing the motor shaft, the rotation axis rotates counterclockwise
(CCW) for positive rotation, and the rotation axis rotates clockwise (CW)

for reverse rotation.

Forward rotation (CCW) Reverse rotation = CW

Figure 16 Motor rotation direction definition

20 G U I D E Please visit the official website for more information:
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3. system connection

3.1System Components

3.1.1 System wiring diagram

power
AC220V

Servo Driver

¥  — computer
== Y ) Communication cable with /'[“ﬁ

’::::,,’:l icomputer connection \}
. . . .o s
off power when the power is too high | e LT ’ converter

4
L 12 y gy ( 1>———n

- upper controller
g s P oy g

Circuit breaker

Used to protect power cords and cut

noise filter

Prevent external noise from
the power cord

control cable
. 40| 37
Electromagnetic A7 s :
== eV

contactor s { f

Turn on/off servo power supply N -"" i : 1 .8

Please follow the surge \. 1 \

suppressor when using it — - -

L_ .

Regenerative resistor &

V¥hen the regeneration capacity is A

insufficient, P and D open | AR Battery box

circuits, and external
regeneration resistors are
comnected to the P and C terminals

(Used when using an absolute wvalue
encoder)

L [/ _Encoder cable
Motor power cable — r

Figure 17 Servo System Wiring Diagram

3.1.2 Wiring Instructions

Wiring Notes:

1) Cable length, command cable within 3m, encoder length within 15m.

2) Check if the power supply and wiring of L1 and L2 are correct, if
only single phase 220VAC drive is supported please do not connect to
380VAC power supply.

3) Motor output U, V, W terminal phase sequence, must and drive the
corresponding terminal one -to-one correspondence, connect the wrong

motor may not turn or fly. Can not be used to switch the three - phase

Please visit the official website for more information: http://www.gdetec.com G U I DE 21




terminals to make the motor reverse, which is different from the
asynchronous motor.

4) Since the servo motor flows high  -frequency switching current, the
leakage current is relatively large, and the motor ground terminal
must be connected together with the servo drive ground terminal PE
and well grounded.

5) Relays mounted to output signals with diodes for absorption should
be connected in the correct direction, otherwise they will cause
malfunctions and fail to output signals.

6) To prevent incorrect operation caused by noise, install an
insulating transformer and noise filter on the power supply.

7) Wiring should be done with power lines (motor lines, power lines,
etc.) and signal lines more than 30 cm apart, and should not be
placed in the same wiring duct.

8) Installanon -fused circuit breaker to disconnect the external power
supply in case of drive failure.

9) Because the servo driver has alarge - capacity electrolytic capacitor
inside, there is still a high voltage in the internal circuit even
after the power is cut off. Wait at least 15 minutes after

disconnecting the power supply before touching the driver and motor.
3.2Servo Drive Terminal Description

3.2.1 Terminal Classification

Servo drive terminals are mainly included:
1) Main circuit terminals
2) CN1 control terminal
3) CN2 Encoder Terminal
4) CN3 & CN4 Communication Terminals
5) CN5 Commissioning Terminal

3.2.2 Main circuit terminals

3.2.2.1 Terminal Function Description

22 G U I D E Please visit the official website for more information:
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The main circuit terminals are 11PIN plug

terminal function descriptions.

-in connectors, see Table7 for

Table7 Functional description of main circuit terminals

Terminal . . . o
. — Terminal Name Terminal Function Description
identification
Main circuit .
i L1 and L2 are connected to a single - phase 220V
L1, L2 power input AC power supply.
terminal
If the built  -in regenerative resistor is
used, short between P and D.
When the capacity of the built -in
Regenerative regenerative resistor is insufficient, place
P D.C.N Resistor an open circuit between P and D (remove the
Connection | shorting wire) and connect an external
Terminals regenerative resistor between P and C.
The DC bus terminals are P and N, allowing
common bus connections when multiple machines
are connected in parallel.
Servo Motor
u,v,w Connection Connected to a servo motor.
Terminal
PE Servo Ground Ground the servo ground terminal by
Terminal connecting it to the motor ground terminal.

3.2.2.2 Terminal Wiring

3.2.2.2.1 Wiring Precautions

taken

& o

U The input power cable must not be connected to
the output terminals U, V, and W, otherwise it
causes damage to the servo driver.

U Ifthe cable is bundled and used in piping, etc.,
the allowable current reduction rate should be

into  consideration
deterioration of heat dissipation conditions.

U  When the temperature inside the cabinetis higher
than the cable temperature limit, please choose
the cable with larger temperature limit, and

because of the

recommend the cable to use Teflon wire; please
pay attention to the cable warming measures when
the surrounding | ow temperature environment, the
general cable surface is easy to harden and
rupture in the low temperature environment.

Make sure the bending radius of the cable is more
than 10 times the outer diameter of the cable

Please visit the official website for more information: http://www.gdetec.com
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itself to prevent the core of the cable from
breaking due to long -term bending.

U Do not pass power and signal cables through the
same pipe or bundle them together; to avoid
interference, they should be separated by more
than 30cm.

U High voltage may remain in the Servo Drive even
if the power is turned off. Do not touch the power
terminals for 15 minutes.

U Do not ON/OFF the power supply frequently, if the
power supply is ON/OFF repeatedly and
continuously within 1 second, it may cause the
drive to report the following faults E.24/E.25
(for details of the faults, please refer to the
section 0 ), if the faults are reported, please
re-power up the drive according to the required
ON/OFF power supply intervals. If you need to turn
on/off the power continuously, please limit it to
less than 1 time per minute.

U Since there is a capacitor in the power supply
section of the Servo Drive, a large charging
current flows when the power supply is turned ON
(charging time is about 0.2 seconds). Frequent
ON/OFF of the power supply causes the main circuit
components inside the Servo Drive to degrade in
performance.

U Use a ground wire with the same cross - sectional
area as that of the main circuit wires. If the
cross- sectional area of the main circuit wires is
1.6 mnfor less, use a 2.0 mm  “ground wire.

i Do not apply power with loose terminal block
screws or loose cable wires, as it may cause fire.

3.2.2.2.2 Main circuit wiring requirements

U The terminals (P, D, C, N) are for connecting
options. Do not connect these terminals to an AC
power source.

U To protect the main circuits, separate them from

i*-'. CAUTION surfaces that may come into contact with them and
cover them.

U Be careful not to allow foreign objects to enter
the wiring section of the terminal block.

U Do not solder when using stranded core wires.

U The tightening torque may vary for each terminal,
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so tighten the screws according to the specified
tightening torque. A torque driver, torque
ratchet, or torque wrench may be used.

u If a power tool is used to tighten the terminal
screws, use the low speed setting or the terminal
screws may be damaged.

U Do not tighten the terminal screws at an angle of
more than 5 degrees or the terminal screws may be
damaged.

Drive power input lines, motor cables will produce strong
electromagnetic interference, in order to avoid strong interference cables
and control circuits, long - distance parallel line coupling electromagnetic
interference. When wiring the main circuit cable s and signal cables should
be more than 30cm apart. common main circuit cables are input RST line,
output UVW line, DC bus and brake cables, signal cables have 10 signal
lines, communication lines and encoder lines.

Cable raceways must be well connected to each other and well grounded.
Aluminum wireways ensure equipotentiality of the equipment. Filters,
drives, and motors should all be well lapped to the system (mechanical or
device), well sprayed and protected in the installed part, with conductive

metals in full contact.

3.2.2.2.3 Cable Specifications

. Gound
Servo drive L1, L2 P,D,C,N u,V,w, PE .
terminal
Rated
Model input
Mbdels m AW( m AW( m AW( m AW(
number| current (mr) (mr) (mr) (mr)
(A)
2 X 2 X
SOR1 15 18 18 | 4x0.5 20 2.0 14
0.75 0.75
2 X 2 X
S1 SOR2 2.5 18 18 | 4x0.5 20 2.0 14
0.75 0.75
2 X 2 X
SOR4 3.6 18 18 | 4x0.5 20 2.0 14
0.75 0.75
4 X
SOR7 6.5 2x1.0 17 | 2x1.0 17 0.75 18 2.0 14
S2 4
X
S1R0 8.5 2l 15 5] 27 15 15 0.75 18 2.0 14
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3.2.2.2.4 External EMC Filter Wiring

The filter should be installed close to the input terminals of the
drive, and the length of the connecting cable between the filter and the
drive should be less than 30 cm. the ground terminal of the filter and the
ground terminal of the drive should be co nnected together, and make sure
that the filter and the drive are installed on the same conductive mounting

plane, which is connected to the main ground of the control cabinet.

3.2.2.2.5 grounding

U To prevent electric shock, be sure to ground the
grounding terminal. For the grounding method,
follow the electrical regulations of your country
or region.

U To prevent electric shock, make sure that the
protective grounding conductor complies with
technical specifications and local safety

j standards, and keep the grounding wire length as

WARNING short as possible.

U Please use the size specified in the technical
standards for electrical equipment for the
grounding wire and keep the length of the
grounding wire as short as possible. Otherwise,
the leakage current generated by this product may
cause unstable potentiala  tthe grounding terminal
far from the grounding point, resulting in
electric shock.

Be sure to observe the following precautions in order to ground the

product properly.

U The protective grounding conductor must be a
yellow - green copper conductor cable and must not
be connected in series with switchgear such as
circuit breakers.

U  The grounding terminal must be reliably grounded,

if CAUTION otherwise the equipment may work abnormally or
even be damaged.

U Do not share the ground terminal with the power
supply zero N terminal.

U Itis recommended to mount on a conductive metal
surface to ensure that the entire conductive
bottom of the unit is well lapped to the mounting
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surface.

The grounding screw must be fixed in accordance
with the recommended torque to avoid loosening or
over-tightening of the protective grounding
conductor.

To use multiple servo drives, follow the
instructions for grounding all servo drives.
Incorrect grounding of the device can cause the
servo drives and the device to malfunction.

Do not share grounding wires with other
equipment, such as welding machines or high
current electrical equipment. Incorrect equipment
grounding can cause the servo drive or equipment
to malfunction due to electrical interference.

3.2.3 CN1 control terminal

3.2.3.1 Terminal Function Description

The CN1 control terminal uses a 44PIN D

- Sub type connector female

chassis, see Table8 for terminal function description.
Table8 Functional description of control terminals

Serial Terminal . Terminal Function
Form . o Terminal Name L.
number identification Description
Driver power
Internal 24V power
44 +24V supply 24V
24V Power output supply, voltage range
Supply - P +20 to 28V, maximum
Driver power
43 COM output current 200mA.
supply GND
DI input
16 COM+ terminal
common
Digital Signal
20 DI1 g '9
Input 1
Digital Signal
o 4 DI2 g 9 o
digital Input 2 8 digital inputs.
quantity 19 DI3 Digital Signal Functions are
importation Input 3 configurable.
Digital Signal
3 Dl4 g '9
Input 4
Digital Signal
18 DI5 g g
Input 5
Digital Signal
2 DI6 g g
Input 6

Please visit the official website for more information: http://www.gdetec.com
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Serial Terminal ) Terminal Function
Form ) e Terminal Name L
number identification Description
Digital Signal
17 DI7 g N
Input 7
Digital Signal
1 DI8 ) )
Input 8
Digital signal
31 DOL+ gralsig
output 1+
Digital signal
32 DO1 gital signa
output 1 -
Digital signal
33 DO2+ gtal sig
output 2+
Digital signal
34 DO2 g gna
output 2 -
Digital signal
35 DO3+ gratsig
output 3+
. Digital signal . )
digital 36 DO3 6 digital outputs with
i output 3 - ]
quantity — - configurable
Digital signal .
exports 37 DO4+ functions.
output 4+
Digital signal
38 DO4 g g
output 4 -
Digital signal
39 DO5+ g gna
output 5+
Digital signal
40 DO5 g gna
output 5 -
Digital signal
41 DO6+
output 6+
Digital signal
42 DO6 g g
output 6 -
Internal 5V
8 +5V power Internal 5V power
5V Power supply supply, maximum
Supply Internal 5V output current
23 DGND supply 200mA.
ground
grounding casings PE screened ground Shield.

3.2.3.2 Digital Input Signal

For digital input signal description, see Table8 . Take DI1 as an example

to illustrate, DI1 to DI8 interface circuit is the same.
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When the upper unit is a relay output, the interface circuit is shown

in Figure 18 andrigure 19 .

Servo Driver

+24V

+24V

rry |

COM+

1 6 | ] ama

DI1

20

COM-

43 |

24V_GND

Figure 18 When using the servo driver's internal 24V power supply

4h#24Vde

Servo Driver

COM+

DI1

‘|64\J£Q
==

20

|

p il
relay

shEov

Figure 19 When using an external 24V power supply

When the upper unit is an open collector output, the interface circuit

is shown in Figure 20 andrigure 21 .

Servo Driver

Servo Driver

+24V

COM+

DI1
.

24V

20

A4V
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Figure20 When using the servo driver's internal 24V power supply
Servo Driver Servo Driver

3hap24Vde 88 24Vdc

COM+ COM+

DI1 DI1

I

!

shEpov sSHEov

Figure21 When using an external 24V power supply

3.2.3.3 Digital Output Signal

For digital output signal description, see Table8 . Take DO1 as an
example to illustrate, DO1 to DOG6 interface circuit is the same.

When the upper unit is a relay input, the interface circuit is shown

in Figure 22 .
Servo Driver yh24vde
EF |
31 DO1+ Hdt
1==(]
j
32| DO1- [—

Figure 22 Relay Inputs
When the upper unit is an optocoupler input, the interface circuit is

shown inFigure 23 .

Servo Driver _
na 5v24\ldc

=0

131 pot+
\—32 DO1- —

Figure 23 Optocoupler Input

3.2.3.4 Instructions for use of the holding brake

A holding brake is a mechanism that prevents the servo motor shaft from

moving when the servo drive is in a non - operational state, keeping the
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motor locked in position so that the moving parts of the machinery do not
move due to self -weight or external forces.

Holding brake wiring The connection of the holding brake input signal
has no polarity and requires the user to prepare a 24V power supply. The
standard wiring examples for the holding brake signal BK and the holding

brake power supply are shown Figure 24 .

Servo Driver
o Sl - L1

U
220VAC ~ 29ise P L2 Vv ; motor
ilter W
P

-1 | encoder
CN2 )

m

E

Brake control relay

|
CN1 B _B_K_“_?’f N |

* band-t brak
DO4+(BK+)<(—L-E}-—T—_L+24V s 2 an ype brake
DO4-(BK-) —— +24v=—-/-3.

Brake power supply

Figure 24 Wiring Diagram for Holding Brake
3.2.4 CN2 Encoder Terminal

The CN2 encoder terminals use 6PIN IEEE1394 female chassis, see Table9

for terminal function description.
Table9 Encoder Terminal Functional Description

serial terminal _ . : -
) L Terminal Name Terminal Function Description
number identification
1 PS+ Encoder signal + .
- Encoder Signal
2 PS Encoder signals -
3 / / .
reservations
4 / /
5 +5V 5V Power Supply .
Encoder Power Supplies
6 ov POWER GROUND
casings PE screened ground block (sth. or sh)

3.2.5 CN3 & CN4 Communication Terminals

3.2.5.1 Terminal Function Description
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CN3&CN4 communication terminals use RJ45 connector, the terminal pinout
order is as shown in  Figure 25 , and the terminal function description is

shown inTablel0 .

) [~
j- ]

P e -

Green (Left LED) Yellow(Right LED)

Figure25 CN3&CN#lerminal Pin Sequence Diagram
Tablel0 Communication Terminal Functional Description

serial terminal _ . . .
, L Terminal Name Terminal Function Description
number identification
EtherCAT Data
1 E_TX+ Transmission
Positive
EtherCAT Data
2 E_TX Transmission EtherCAT communication
Negative
EtherCAT data
3 E_RX+ reception
positive
4 / / /
5 / / /
EtherCAT data
6 E_RX reception EtherCAT communication
negative
7 / / /
8 / / /
casings PE screened ground block (sth. or sb)

3.2.5.2 EtherCAT Communication Networking

The communication terminals (  CN3, CN4) are EtherCAT network port
connectors, where the master communication port is connected to CN4 (IN)
and CN3 (OUT) to the next slave device.
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The EtherCAT communication topology is flexibly connected and has
basically no limitations

EtherCAT communication cables use Ethernet Category 5 (100BASE - TX)
network cables or high - strength shielded network cables. When using this
servo drive, it is also necessary to use a shielded network cable, the
length of which should not exceed 100 M. Shielded network cables will

enhance the system's anti - interference capability.

CAUTION U It is prohibited to directly connect the CN3
' ' terminals of any two Servo Drives.
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Debugging Tools

4. Debugging Tools

4.1 operation panel

4.1.1 Panel Description

4.1.1.1 Panel Composition

The panel consists of 5 LED digital tube displays and 4 keys "M", " s "

"S " "S" (as shown in and). The panel consists of 5 LED digital tube

displays and 4 keys "M", "

s ", " S" "S"(as shownin Figure 26 ), which are

used to display the system status, setup parameters and execution of

auxiliary functions.

4.1.1.2 Key Description

Figure 26 Drive Panel

Tablell Key descriptions

Nbtation Name Functionality

M Menu key Switch between modes; return to the previous menu.

Add LED digital tube blinking bit serial number or value;
S Add key

long press has repeat effect.
. Decrease LED digital tube blinking bit serial number or
S Mnus key
value; long press has repeat effect.
Shift/Confirm ) i

S Key Short press to shift, long press to confirm.

4.1.2 panel display

When the servo drive is running, the digital tube display can be used

for servo status display, parameter display, fault display and monitoring

display.

4.1.2.1 status display

For more information, please visit the company's official website:

www.gaetec.com
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The status display is illustrated in

EtherCAT output is valid‘—l

Figure 27 .

1
bbreviation symbol _\
N 7

Motor rotates forward <

Pozitioning Complete

(Pozition deviation less _
<

than 03 13)
Consistent speed

(Pozition deviation less
than 06. 1b)

Pozitioning approach -

[Pozition deviation less

than 03. 16}

EtherCAT input iz walid 4 | I t

The control power

The meanings of the abbreviated symbols can be found in
Tablel2 Meaning of Abbreviations

supply iz ready

Figure 27 Status Display Description

Buz relay engagement

Tablel2 .

icon Name Display occasions hidden meaning

The drive is in the
Instant Servo power - initialization state or

CCC Servo y or szftware reset state. Wait for the
CC2CC initialization rc—‘i)set initialization or reset to

complete and automatically
switch to other states.

Servo ready.

The drive is ready.

The servo drive is in a
runnable state, waiting
for the host computer to
give aservo enable signal.

Servo
initialization  is

The servo is in a non

Servo not read operable state because the
nr Y| complete, but the perable st
o main circuitis powered up.
drive is not ready.
. . The servo enable | The servo drive is in
il Servo is running . . . .
1l signal is active. operation.
8: Cyclic synchronized
position mode ( CSPp
F: EtherCAT control BUs tvpe effective 9: Cyclic Synchronized
! mode yp Velocity Mode ( CSY
A:  Cyclic synchronous
torque mode ( CST
EtherCAT 1 Init state
B communication Bus type effective 2. Pre-Opstatus
status 4: Safe- Op status
8: Opstatus
— Velocity The servo drive is . o
! ! Punctual in velocity spotting The servo drive is i
o _ _ velocity spotting mode.
Operation operation.
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— Position The servo drive is . o
oo Punctuation in position - The servo drive is in
(I . . ) position - pointing mode.

Operation pointing operation.

EI - (mit:é)ir:he :r—]he Sﬁg\ﬁednverefet The servo drive is in home

c :
resumption run operation. reset mode
[l Gravity ;heraf/irvgetde rcl:\t/i?)r:s The servo drive is in
[ Compensation op?aratioyn position mode.
'l m B Display fault The servo drive is E: Faulty servo drive
c.J E.0O1 faulty. 01: Fault Code
100 Display of A warning exists for Q:.Warnmg exists forservo
L warning A.99 the servo drive. e
99: Warning code

4.1.2.2 parameter display

Servo drive function codes are divided into "P group”, "Fn group" and

"Un group”, and the parameters of the three groups can be selected by

switching the "M" key in the status display mode. The three groups of

parameters can be selected by switching with t

he "M" key in the status

display mode, and the position of the function codes can be quickly located

according to the function code groups. For the specific meaning of function

codes, see 11 Detailed description of

4.1.2.2.1 decimal point display

parameters

When the parameter or parameter value is displayed, the bright "." of

the digital tube indicates the decimal point, and the data 1.00 is

displayed as shown in Figure . indicates the decimal point, and the

display data 1.00 as shown in

Figure 28 .

Figure 28 Decimal point display

4.1.2.2.2 Binary parameter value display

Taking r01.00 (DI input status display) as an example,

value 01.00 = 0x0025 (0000 0000 0010 0101b).

GUIDE

Figure 29 shows the
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I oot

1 bit7  bité  bits  bit4  bit3  bit2  bitl bit0 2 bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8

Figure29 Example of Binary Parameter Display

4.1.2.2.3 Hexadecimal parameter value display

Taking F01.03 (DI1 function planning) as an example, Figure 30 shows the
value 01.03 = 0x2002.

S0l
NN N R

-—- O ‘e’ O "an” © e
] !
Fi 2L i M

bit15~-12 bit11~8 bit7—-4 bit3~0

Figure 30 Hexadecimal Parameter Value Display Example

4.1.2.2.4 Decimal parameter value display (16 - bit wide)

Taking F06.01 (speed command digital setting) as an example, Figure 31
shows the value of 06.01=1234rpm, and Figure 32 shows the value of 06.01= -
1234rpm.

Figure 31 Decimal parameter value (16 - bit wide) display example 1
P L

Figure 32 Decimal parameter value (16 - bit wide) display example 2
Taking FO7.01 (torque digit given) as an example, Figure 33 shows the
value 07.01=150.0% andFigure 34 shows the value 07.01= - 150.0%.

Figure 33 Decimal parameter value (16 - bit wide) display example 3
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Figure 34 Decimal parameter value (16 - bit wide) display example 4

4.1.2.2.5 Decimal parameter value display (32 -bit wide)

Take r0d.2C (external input pulse count) as an example, only one page is
displayed when the data is less than 10000,
0d.2C = 1234 pulses.

Figure 35 shows the value of

Figure 35 Decimal parameter value (32 - bit wide) display example 1

¢ )

Take r0d.2C (external input pulse counting) as an example, the data is
greater than or equal to 10,000 and less than 100,000,000 is displayed in
two pages, Figure 36 shows the value of 0d.2C = 11234567 pulses.

i
1 000 |
(1)._ [ )
N S NS
v

[— [—

: P 1. 1.0

- I 1 [

- -

Figure 36 Decimal parameter value (32 - bit wide) display example 2
Take r0d.2C (external input pulse count) as an example, data greater
than 100000000 is displayed in three pages,
0d.2C = 1234567890 pulses.

Figure 37 shows the value of

GUIDE
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v
3
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« ) ' '
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Figure 37 Decimal parameter value (32 - bit wide) display example 3
Taking r0d.2C (external input pulse count) as an example, only one page

is displayed when the data is greater than -10000.Figure 38 shows the value

of 0d.2C = -1234 pulses.
«— [ L)
" O
. .

¢ )

Figure 38 Decimal parameter value (32 - bit wide) display example 1
Take r0d.2C (external input pulse count) as an example, data less than
- 100000000 is displayed in two
-11234567 pulses.

or equalto -10000 and greater than

pages,Figure 39 shows the value of 0d.2C =

S I
1 000 |
(1)._ [ )
N S NS
v
no—| . [— [—
: P 1. 1.0
- I 1 [
- -

Figure 39 Decimal parameter value (32 - bit wide) display example 2
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Take r0d.2C (external input pulse count) as an example, data less than

100000000 is displayed in three pages,

1234567890 pulses.

Figure 40 shows the value as 0d.2C = -

NS

NS

Figure 40 Decimal parameter value (32 - bit wide) display example 3

4.1.2.3 Display Mode Switching

When the power is turned on, the digital tube display immediately enters

the state display mode. Press "M" key to switch between different display

modes, as shown in Figure 41 .

GUIDE
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Figure41 Display Mode Switching Operation Block Diagram

In status display mode, press " s "," S"key to switch between the

target parameters selected for monitoring, as shown in Fig. 42 .
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Fig. 42 Block diagram of monitoring parameter switching operation in status display
mode

In parameter display mode, press” s "," S "key to increase/decrease LED
digital tube blinking bit number or value, long press has repeat effect, as

shownFig. 43 .
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Fig. 43 Parameter increase/decrease operation in parameter display mode

In parameter display mode, short press "S" key to shift and long press

"S" key to operate the parameter as shown in Fig. 44 .
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Fig. 44 Parameter Modification Operation in Parameter Display Mode

4.1.3 Monitoring status contents

In monitor display mode, user can use " s ", " S "key to select the
desired display mode, and then long press "S" key to enter the specific

monitor state. See Tablel3 for monitoring status.
Tablel3 Monitoring status contents

Function Lhit (of i
Name | nstructions
code measure)
The actual running speed of the
Un0.00 | Motor speed Rom servo motor is displayed, rounded
off, and can be accurate to 1rpm.
Un0.01 | speed command Rom Drive current speed command.

« GUIDE
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Function Lhit (of i
Name | nstructions
code measure)
Percentage of the actual output
Un0.02 | Torque command 0.1% torque of the servo motor to the
rated torque of the motor.
Un0.03 | Busbar voltage Vv Main circuit DC bus voltage value.
Position deviation = total number
Lhit of of input position commands
Un0.04 | Positional deviation command (command units) - total number of
(computing) | encoder feedback pulses (command
units)
Servo motor phase current RMS
Un0.08 | Output Current 0.01A
value.
Motor load torque as a percentage
Un0.09 | Motor load factor 0.1%
of rated motor torque.
Average load factor Average load torque as a percentage
Un0.0A 0.1%
(calculated every 15s) of rated motor torque.
peak load factor Peak load torque as a percentage of
Un0.0b 0.1%
(cleared every 15s) rated motor torque.
Regenerative brakin
9 i g Braking resistor heat
Un0.0C | resistor heat accumulation J .
) ) accumulation.
(internal estimates)
] The current electrical angle of the
Un0.0E | Electrical Angle 0.1£
motor.
Number of drive EEPRONMN . ]
Un0.10 ) - Number of drive EEPROM writes.
writes
Un0.14 | system status word - System Status.
Un0.15 | Motion status word - Motion status.
Un0.16 | Monitor Status Word - Monitor the status.
Un0.17 | Encoder Battery Monitoring 0.1V Encoder battery voltage.
Absolute Encoder Fault
Un0.18 - Absolute encoder fault message.
Message
Number of revolutions of
Uno.19 absolute encoder The number of revolutions of the
’ (incremental encoder UVW absolute encoder.
status)
Single - turn absolute
position (incremental ) .
Un0.1A Encoder Unit | Lap absolute position.

encoder position within 1

turn, relative to Z2)
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Function Lhit (of i
Name | nstructions
code measure)
Current position (lower | Current absolute motor position
Un0.1C ) Encoder Unit )
32 bits) (command unit).
Current position (high 32 | Current absolute motor position
UnO0.1E i Encoder Unit )
bits) (command unit).
i unit of .
Lowspeed external input Counts and displays the number of
Un0.2C command . .
pulse command count ) input position commands.
(computing)
Displays the position command
) ) " unit of | counter before it has been
Real-time input position o ,
Un0.30 command multiplied by the electronic gear
command counter , _
(computing) | score, independent of the servo's
current state and control mode.
U phase current sampling Servo motor phase current RMS
Un0.32 0.01A
value value.
V phase current sampling Servo motor phase current RMS
Un0.33 0.01A
value value.
Un0.34 This system power - up time < Counts and displays the servo
' record drive power - up time.
Cumulative system power- ) Counts and displays the
Un0.36 ) min . . .
up time cumulative drive power -up time.
External Input Pulse )
Un0.38 0.1kHz External input pulse frequency.
Frequency
Status monitorin
Un0.50 d - User- defined.
parameter 1
Status monitorin
Un0.51 d - User- defined.
parameter 2
Status monitorin
Un0.52 d - User- defined.
parameter 3
Status monitorin
Un0.53 d - User- defined.
parameter 4
Un0.54 Number of status Number of user-defined status
' monitoring parameters monitoring parameters.
4.2 debugging software

See the Servo Drive Commissioning Software User's Manual.
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Functional Description

5. Functional Description

5.1Basic Functions

5.1.1 Manipulation of parameters

5.1.1.1 How to write parameters

Parameters are expressed as parameter group + parameter number. For

example, for parameter F00.01, the parameter grouping is "FOQ", the

parameter number is "01", and the display shows "F00.01". For read -only
parameter, it starts with r, such as parameter r 01.00, the display shows
"r01.00".

Parameters can be written in two ways, as shown in Figure 45 andFig. 46 ,
as "Numerical value setting type" for setting values and "Function

selection type" for selecting functions.

Indicate the control method that can usze thiz parameter
paraﬂleters 1E[E : speed control {IE: positioning 346 Torque control
Ninimum zllowsble braking rezistance for the driwver |ﬁ fg @ %
AN e b Y L1 S = 2 S -}
r0A. 10 WEREEH WES EIEE £XT R WER
Internal lookup table Q - - display

t t t t t

Parameter

Farameter Customizable Minimum setting factory setting effective time
rumber parameter range unit clazsification

Figure45 Example of numerical setup parameters
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Indicate the control method that can use this parameter

arameters . - o
p ]EE speed control {EE: positioning Eﬁ Torque control

Y b

Control mode zelection m ﬁ %
®5EE ax EIRE 2 Pk REH
o zpeed mode
1 FPosition mode
F00. 01 2 Torgue mode
3 Torque/speed mode Switching 1 Effective Shutdown setting
immediately
4 Position/speed mode Switching
5 Position/torque mode Switching
6 Tarque/Position/Speed Mode Switching

i | t t t t

Setable

. Parameter
paramster parameter walues meaning factory setting effective time
values claszification

Parameter
rumber

Fig. 46 Function Selection Type Parameter Example

5.1.1.2 Parameter setting method

Parameters can be set using the panel operator or the servo

commissioning software ServoTools .

5.1.1.2.1 When using the panel operator

Use"s "or" S "key to modify parameter value. Press " s "or" S"key
once, the current flashing bit value of the parameter will be increased or
decreased by 1, pressand hold" s "or" S "key, the value can be increased
or decreased continuously. Press and hold " s "or" S the value can be
increased or decreased continuously. When the parameter value is modified,
press and hold "S" key to return to the previous menu, that is to say, the
modification is completed, and the modified value will be reflected in the
control immediately (some parameters need to be saved and re - powered up

before they can work).
5.1.1.2.1.1 Binary data setting

Take FO1.1A (DI function force valid 1) as an example, force DI function

001- servo ON to be valid, set bitl=1, as shown in Figure 29 .
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5.1.1.2.1.2 Hexadecimal data setting

Figure 47 Binary Data Setting Example
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Take F01.03 (DI1 function planning) as an example, configure the DI1

function as fault and warning reset, falling edge valid, set F01.03=0x2002,

and the setting will take effect immediately after it is completed, as

shown inFigure 48
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Figure 48 Hexadecimal Data Setting Example
5.1.1.2.1.3 Decimal data setting (unsigned 32 - bit width)

Take F03.06 (electronic gear ratio O: the number of pulses required for
one motor revolution) as an example, set the number of pulse commands for
one motor revolution to 1010001000, i.e., F03.06=1010001000, and note that
this parameter can only be modified when the machine is stopped, as shown

in Figure 49 .
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Figure 49 Decimal Data Setting (Unsigned 32 - bit Width) Example
5.1.1.2.1.4 Decimal data setting (signed 32 - bit width)

Take F03.22 (Mechanical Home Offset) as an example, set the offset
positionto  -1010001000, i.e. F03.22= -1010001000, note that this parameter

can only be modified by stopping the machine, as shown Figure 50 .
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Figure 50 Decimal Data Setting (Signed 32 - bit Width) Example
5.1.1.2.2 When using the servo commissioning software
See the Servo Drive Commissioning Software User's Manual.
5.1.1.3 Initialization of parameter setting values
Restores the parameters to the functions used in the factory settings.
The POb group parameters are not initialized by the execution of this
function.
U Parameter set value initialization must be

performed in the servo -off state. It cannot be
executed in the servo - ON state.

U For the settings to take effect, the servo drive
must be turned on again after operation.

& CAUTION
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5.1.1.3.1 Pre-implementation confirmations

Be sure to check the following settings before initializing the
parameter settings:

1) Must be in servo - off state.
5.1.1.3.2 procedure
5.1.1.3.2.1 When using the panel operator

The procedure for parameter initialization is described in Tablel4 .
Tablel4 Panel procedure for encoder initialization
Move Panel dlsp!ay Manipulate
after operation
1 C_mnrm Press the "M" key to switch to the auxiliary function
U mode "Fn0.00".

Press " s " key to display "Fn0.07".

N

i
aJ
!- -'
o

3 Press and hold down the "S" key to display "0".

4 = Press " s "to change the parameter to "11".

Press and hold down the "S" key, the drive will perform
the parameter initialization, and "Fn0.08" will be
displayed at the end of the process.

5.1.1.3.2.2 When using the servo commissioning software

I n
S il L

See the Servo Drive Commissioning Software User's Manual.

5.1.2 Control mode selection

Servo drives are available with speed control, position control, torque
control and hybrid control methods.

Setting is done by control mode selection (F00.01=X).
Tablel5 Control Method Selection

Parameter

. Gontrol method Qutline
Setting Value

Controls the speed of a servo motor via
an analog voltage speed command. It is
suitable for the following occasions:

When controlling speed;

0 Speed Mode When position control is performed by
constructing a position loop through the
upper unitusing the encoder divided pulse
output of the servo driver.

. Controls the position of the machine by

1 Position Mode

means of a pulse sequence position
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54

command. Position is controlled by the
number of input pulses, and speed is
controlled by the frequency of input

pulses. Used in applications where
positioning movements are required.

The output torque of the servo motor is
controlled by an analog voltage torque

2 torque mode command. This is used when the necessary
torque is to be output (push action,
etc.).

3 Torque/speed mode switching | Torque/speed modes can be combined.

4 Speed/position mode Speed/position modes can be used in

switching combination.

5 Posmon/t.orq.u e mode Position/torque modes can be combined.

switching

5 Torque/speed/position mode | Torque/speed/position modes can be

switching combined.

5.1.3 Motor Enable

The pin CN1- 20 (DI1) is factory set as the motor enable signal. The pin

function can be configured with parameters F01.03 to FO1.0A (see section

11.2.2 Group 01 Terminal Input Parameter ").

Do not frequently switch the servo - ON signal without
inputting a command.

If the main circuit is energized when the internal

servo enable is set to ON (FOC.00/Fn0.00=1) and a PLC
command is input, the mechanical system may move
unexpectedly, so be sure to take safety measures.

If a resettable alarm occurs and the servo - off state
is reached, the servo -on state is automatically
restored by resetting the alarm. Note that if an alarm

reset is performed with the servo -ON signal setto  "1:
Internal servo -ON", the servomotor or the mechanical
system may move unexpectedly.

5.1.4 Motor rotation direction selection

The rotation direction of the servomotor can be switched with parameter

F00.02 without changing the polarity (command direction) of the speed

command or position command. In this case, while the direction of rotation

of the servomotor is changed, the polar ity (phase relationship between

phase A and phase B) of the encoder crossover pulse output and other output

GUIDE
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signals is not changed. Setting should be done according to the system

requirements.

The factory - set "forward direction" is "counterclockwise rotation (CCW)"

from the load side of the servomotor.

5.1.5 Setting of overtravel

The over-travel prevention function of the servo unit is a safety

function that causes the servo motor to be forced to stop by inputting a

signal from a limit switch when the moving part of the machine exceeds the

safe travel range.

The overtravel signals are the positive overtravel (P - OT) signal and the

negative overtravel (N -OT) signal. the P -OT and N OT signals are used to

stop the machine by setting limit switches at the required limits when the

machine is started by the drive of the servomotor.

Since the overtravel function is not required for rotary applications

such as circular tables and conveyors, the input signal wiring for

overtravel is not required.

/I cwrion

i

To prevent accidents caused by poor contact or
broken wires, use normally closed contacts for
limit switches.

When the servomotor is used as a vertical axis,

the workpiece may fall because the BRK signal is
turned ON (the holding brake is released) after
entering the overtravel state. To prevent the
workpiece from falling, set the servomotor so
that it enters the zero lock state (F00.04= GG1
G) after stopping.

For other axes subject to external force, after
entering the overtravel state, the motor changes

to the base blocking state after stopping, and

may be pushed back by the external force on the
loaded axis end. To prevent the servomotor from
being pushed back by an external force, set so
that the servomotor enters the zero -locked state
after stopping (F00.04= G G 1G).

Please visit the official website for more information: http://www.gdetec.com
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When the servo motor is stopped due to overtravel during
position control, the position deviation remains
unchanged. To clear the position deviation, input a
clear signal (CLR).

5.1.5.1 Positive Overtravel (P - OT) signal setting

The pin CN1- 19 (DI3) under the factory setting is the forward side
overtravel signal. The pin function can be configured with parameters

F01.03 to FO1.0A (see section  11.2.2 Group 01 Terminal Input Parameter ").

5.1.5.2 Reverse overtravel (N -OT) signal setting

The CN13 (DI4) pins under the factory setting are the reverse side
overtravel signals. The pin function can be configured with parameters

F01.03 to FO1.0A (see section  11.2.2 Group 01 Terminal Input Parameter ").

5.1.5.3 Method of stopping the motor when the over -travel prevention
function is activated
The servomotor stopping method when the overtravel prevention function
is operated is selected with F00.04 (stopping method selection), and the
following three methods are available:
1) Free stop, stays free after stop;
2) Deceleration stop, position remains locked after stop; (factory
setting)

3) Decelerates to stop and remains free after stopping.

5.1.5.3.1 Free stop, stays free after stopping

When F00.04 issetto" G G 0G ", the motor stops freely after an

overtravel state occurs and remains free after stopping.

5.1.5.3.2 Deceleration stops, position remains locked after stopping

When F00.04 issetto" G G 1G ", the motor decelerates and stops when an
overtravel condition occurs, and the position remains locked after
stopping. F00.04 is setto " G G 1G " at the factory.

The deceleration time of the deceleration stop is determined by F06.21.

5.1.5.3.3 Deceleration stops, remains free after stopping
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When F00.04 is setto "

G G 2G ", the motor decelerates and stops after

an overtravel state occurs, and then remains free after stopping.

The deceleration time of the deceleration stop is determined by F06.21.

5.1.5.4 overtravel warning function

The overtravel warning function is a function that detects an overtravel

warning (A.90, A.91) after entering the overtravel state when the servo is

turned ON. This function enables the servo unit to transmit the information

that over -travel has been detect

ed to the upper unit even when an over -

travel signal is input momentarily. This function is effective only when

the servo is ON. When the servo is OFF, an overtravel warning is not

detected even if an overtravel state is entered.

& CAUTION

i

The overtravel warning function is only a warning

detection action,

and does not affect the

stopping process of overtravel or the motion
control action of the PLC unit. However, the motor
has not reached the PLC commanded position, so
check the PLC command

The timing for detecting warnings is shown in

Servo enabled state

OF}

Figure 51 .

Owertravel signal

(P-0T. N-OT)

irrralid effective

inwalid

ON

Overtravel warning

(AS0. ASL1)

Normal state

effective

invalid

\ Due to being in servo OFF =ztate,

no warning detected

Figure51 Timing diagram for over

|

|

|

!

Naintain for 1 second after
releazsing the owvertravel state

e
I

Normal state

Iutomatically clear warnings

- travel detection warning

Ui A warning will be detected for overtravel in the same
direction as the instruction.

U A warning cannot be detected for overtravel in the
opposite direction of the command.

U A warning is detected for overtravel in either the
forward or reverse direction without a command.

U In the overtravel state, no warning is detected when
the slave servo enable changes from the OFF state to
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the ON state.

The over-travel status will remain as a warning for 1
second after it is lifted, and then it will clear
automatically.

5.1.6 Setting of motor holding brake

A gate is a part that keeps the position of a servo unit fixed when the
power supply to the unit is turned OFF, so that the movable part of the
machine does not move due to self -weight or external force. The brake is
built into the servomotor with the brak e, so set it on the machine side.

Since the Z - axis direction has the gravity which will cause the
mechanism to fall down, so the holding brake is more often used in the Z -
axis direction. The use of a brake prevents the mechanism from falling down
and prevents the servo motor from continuou  sly exerting a large amount of
force (if the servo is continuously exerting force, a large amount of heat
will be generated, resulting in a reduction in the life of the motor).
Electromagnetic grips can cause unwanted malfunctions and must be applied
after the servo is turned off. The drive operates the holding brake by DO
(BRK signal), the user can utilize FOA.07, FOA.08, FOA.09, FOA.OA, FOA.OB
to set the relevant parameters.

Please use it in the situations shown in Fig. 52 .

® vertical axis ® ixiz capable of withstanding external forces

zervo motor

| Mechanical Motion Department

3
\ Brake system

external force l,|| zervo motor
-

— U |

Yhen the power is turned off, |

prevent it from falling

due to itz owm weight Brake system

—

Mechanical Motion Department . .
Prevent the movable parts of machinery from moving due

to external forces

Fig. 52 Where to use the brake
U The brake built into the servomotor is a fixed

special brake with non -excited operation, and
EE CAUTION

should not be used for braking. Use it only when
the servomotor is stopped.
U The holding brake may click when the motor with
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the holding brake is running, functionally it has
no effect.

U The holding brake requires an external 24V power
supply, and the intermediate relay can be powered
by the internal power supply of our driver.

U The work of the holding brake need to ensure that
the input voltage of at least 21.5V, do not share
the power supply with other electrical
appliances, to prevent other electrical
appliances lead to a reduction in the voltage or
current, and ultimately lead to the holding of
the holding brake do not act.

U  When the holding brake coil is energized (holding
brake open state), magnetic flux leakage may
occur at the shaft end or other areas. Be careful
when using instruments such as magnetic sensors
in the vicinity of the motor.

For servo motors with holding brake, you must configure 1 DO terminal of
the servo driver as BRK (holding brake control output) and determine the

valid logic for the DO terminal.

5.1.6.1 Control Timing of Holding Brake

According to the current state of the servo drive, the working sequence
of the holding brake mechanism can be divided into the normal state holding
brake sequence of the servo drive and the fault state holding brake
sequence of the servo drive.

The normal state holding timing can be categorized into two cases: motor
stationary and motor rotating:

1) Stationary: The actual motor speed is less than 20rpm.

2) Rotation: The actual speed of the motor reaches 20rpm and above.

5.1.6.1.1 Braking timing of servo motors at standstill

If the current motor speed is less than 20rpm when the servo enable is
turned from ON to OFF, the driver will act according to the static holding

brake timing sequence.

- U After the holding brake output is set from OFF to
J_"E CAUTION ON, do not input position/speed/torque commands
during the FOA.Q7 time, or commands will be lost
or operation errors will occur.
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When used in the vertical axis, a slight movement

of the mechanism may be caused by the self -weight
of the mechanical moving part or external force.
When the servo motor is stationary, servo enable
OFF occurs and the holding brake output becomes
OFF immeditely, but the motor remains energized

for the FOA.08 time to prevent the mechanical
moving part from moving due to self  -weight or
external force.

Considering the opening delay time and action delay time of the holding

brake, the action time of the holding brake should be set according

toFig. 53 .

Servo Enabl

Motor powered on

Brake control outputI _
(BRK)

Brake contact part oer effectiv

Position/speed/torque command

e — e
say FF ON OFF
OFF ON OFF
@ le—
ON OFF
e oy invalid opr effective
]
® J :;///’____“\\\\x
OFF oN OFF

Zero speed shutdown

motor speed

7\

Fig. 53 Control timing diagram of holding brake when servomotor is stationary

When

Refer

the servo is enabled ON, with a delay of about

100ms, the holding brake output is set ON and the motor
enters the energized state at the same time.

to the motor specifications for the delay time
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for release of the holding brake contact.

Refer to the motor specifications for the delay time

for the holding brake contact to engage.

When the servo motor is stationary (motor speed is
lower than 20rpm), the holding brake output is set to
OFF at the same time when the servo is enabled OFF, and

the delay time for the motor to enter the non - energized
state after the holding brake output is OFF can be set
by FOA.08.

Interval FOA.07 time or more from when the holding
brake output is set to ON to when the command is input.

5.1.6.1.2 Clutch timing during servo motor rotation

If the current motor speed is greater than or equal to 20rpm when the
servo enable is turned from ON to OFF, the driver will act according to the

rotary holding brake timing sequence.

U After the holding brake output is set from OFF to
ON, do not input position/speed/torque commands
during the FOA.Q7 time, or commands will be lost
or operation errors will occur.

U Servo enable OFF occurs when the servomotor
rotates and the servomotor enters the zero - speed
stopping state, but the holding brake output
needs to satisfy any of the following conditions

- before it is set to OFF:
CAUTION . .
_ a) The FOA.OA time has not expired, but the motor

has decelerated to FOA.09.
b) The FOA.OA time has expired, but the motor
speed is still higher than FOA.09.

U  Afterthe output of the holding brake changes from
ON to OFF, the motor remains energized for a
period of 50ms, preventing the mechanical moving
part from moving due to self  -weight or external
force.

Considering the opening delay time and action delay time of the holding
brake, the action time of the holding brake should be set according
toFig. 54 .
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Brake contact part OFF effectiveI ON invalid oFF effective
B i
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Zero speed shutdown OFF ON OFF
motor speed / \tﬁl

Fig. 54 Control Timing Diagram of Holding Brake during Servomotor Rotation

U When the servo is enabled ON, with a delay of about
100ms, the holding brake output is set ON and the motor
enters the energized state at the same time.

Refer to the motor specifications for the delay time

for release of the holding brake contact.

Refer to the motor specifications for the delay time

for the holding brake contact to engage.

After the holding brake output changes from ON to OFF,
the motor remains energized for the FOA.Ob (factory
setting 50ms) time.

Interval FOA.07 or more from when the holding brake
output is set to ON to when the command is input.

In the case of servo motor rotation, when the servo
enable is OFF, the delay time of holding brake output
OFF after the servo enable is OFF can be set by FOA.09
and FOA.OA.

In the rotating state, the rotation speed threshold is

set by FOA.09 when the holding brake output is OFF
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FOA.09 s limited to the maximum speed of the servomotor
even if it is set to a value F06.02 that is greater
than the maximum speed of the servomotor used.

5.1.6.1.3 Servo Drive Fault Condition Holding Sequence

Servo faults are categorized into Type 1 faults (Fault Level 1) and Type
2 faults (Fault Level 2) according to the method of shutdown, see 12
Troubleshooting Instructions ". The servo drive fault status hold - up timing
can be categorized into the following 2 cases:

1) Type 1 failure occurs

When a Type 1 fault occurs and the holding brake is enabled, the Type 1
fault stopping method is forced to be "free stop and keep free state". At
this time, the servomotor first stops freely, and when the actual motor
speed is less than 20 rpm, the holding brake DO output condition is the
same as the "holding brake timing when the servomotor is stationary under
the normal state of the servo driver”, i.e., the holding brake output
immediately becomes OFF, but the motor is not energized during the FOA.08
time.

2) Tvpe 2 failure occurs

The Nate DO output conditions are the same as those in the "Brake
Timing for Servomotor Rotation under Normal Servo Driver Condition”. In
other words, any of the following conditions must be met before the brake
output is set to OFF:

a) The FOA.OA time has not expired, but the motor has decelerated to

FOA.09.
b) The FOA.OA time has expired, but the motor speed is still higher
than FOA.09.

5.1.6.2 Brake control output (BRK) signal

Output signal to control the holding brake. The brake signal is not
assigned at the factory. When the brake is used, change the setting for

assigning the brake control output (BRK) signal.
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When the servo is OFF or an alarm is detected, the BRK signal is OFF

(brake operation). The time to actuate the brake (the time to turn the BRK

signal OFF) is adjusted by the servo - off delay time.
U  Signals other than the BRK signal are assigned to

- the output terminals at the factory. When
CAUTION assigning the BRK signal, unassign the original
- signal.

u In the overtravel state, the BRK signal remains
ON and the brake remains disengaged.

5.1.7 servo stop

Depending on the type of stop, it can be categorized into free stop and
deceleration stop, see Tablel6 . Depending on the stopping state, they can

be categorized as free -running and position -holding locked, see Tablel7 .
Tablel6 Comparison of Downtime Methods

Shutdown mode Description of downtime Shutdown characteristics
The servo motor is not energized and
decelerates freely to 0. The Smooth deceleration with low
Freedom to . . . .
<to deceleration time is affected by mechanical shock, but slow
P mechanical inertia and mechanical deceleration process.
friction.

Rapid deceleration, there is

The servo drive outputs a reverse )
P a mechanical shock, but the

deceleration
braking torque and the motor quickly

stop deceleration process is
decelerates to 0.
fast.
Tablel7 Comparison of Downtime Status
Downtime Description of downtime status

After the motor stops rotating, the motor is not energized and

Free- running state
the motor shaft can rotate freely.

When the motor stops rotating, the motor shaft is locked and

Position Hold Lock
cannot rotate freely.

Servo stops can be categorized into "servo -enable (S - ON) OFF stop",
"malfunction stop"”, and "overtravel stop”. The following describes each

type of servo stop in detail.

5.1.7.1 Servo Enable (S - ON) OFF Shutdown

Set the servo enable DI terminal to be disabled.
Set F00.04to" G G G G 0", and when the servo enable (S -ON) is OFF, the

servo stops freely and remains free after stopping.
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Set F00.04to" G G G G 1", and when the servo enable (S -ON) is OFF, the

servo decelerates and stops, and remains free after stopping.

5.1.7.2 malfunction stoppage

Depending on the type of fault, the servo stops in different ways. See

12 Troubleshooting Instructions " for fault classification.

5.1.7.2.1 Type 1 failure occurs

Type 1 malfunction shutdown is forced to be a "free shutdown and remain

free".

5.1.7.2.2 Type 2 failure occurs

By setting F00.04t0"0 G G G G", the servo stops freely when a Type 2
fault occurs and remains free after the stop.

Setting F00.04t0 "1 G G G G G " causes the servo to decelerate and stop

when a Type 2 fault occurs, and the servo remains free after stopping.

5.1.7.3 overtravel stop

Overtravel stop is a safety function in which the limit switch output
level changes and the servo driver makes the servo motor stop forcibly when
the moving part of the machinery exceeds the safe moving range.
For details of the over - travel stop method, see section 5.1.5.3 Method of

stopping the motor when the over -travel prevention function is activated

5.1.8 Setting of regenerative resistance

A regenerative resistor is a resistor that consumes regenerative energy
generated in the event of servomotor deceleration or the like.

When the torque and speed of the motor are in opposite directions, the
energy is transferred from the motor side back into the drive, causing the
bus voltage value to rise, and when it rises to the braking point, the
energy can only be consumed through the  braking resistor. At this point,
the braking energy must be consumed according to the braking requirements,

otherwise the servo drive will be damaged. The braking resistor can be
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built -in or external. Built -in and external braking resistors cannot be
used at the same time.

When connecting an external regenerative resistor, set FOA.15 (external
braking resistor power) and FOA.16 (external braking resistor resistance).

For the selection of regenerative resistor, refer to Table5 Servo

Drive Specifications  ".

U When connecting the external regeneration
resistor, be sure to set the regeneration resistor
parameters via FOA.15 and FOA.16. Otherwise, E.08
(regeneration overload alarm) will not be detected
properly, which may result in damage to the

external regenerat ion resistor, injury to
& WARNING personnel, and fire.

U  When using an external braking resistor, make sure
that the resistance value meets the minimum
allowable resistance value limit.

U  When selecting an external regenerative resistor,
be sure to check that the capacity is appropriate.
Failure to do so may result in injury and fire.

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

1) Inthe self -cooling method (natural convection cooling): Set to a

value of 20% or less of the regenerative resistance capacity (W).

2) Inthe case of the forced air cooling method: Set the value to 50%

or less of the regenerative resistance capacity (W).

When using an external regenerative resistor at the
usual rated load rate, the temperature of the resistor

will reach 200 £ C to 300 £ C, so be sure to reduce the
rated value before using it. Please consult the
manufacturer for the load characteristics of the
resistor.

For safety, it is recommended to use an external
regenerative resistor with a temperature switch.

5.1.8.1 Relevant parameters

Table1l8 Braking Resistor Related Parameters
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Minimum permissible braking

tem lacemen torque
resistance of the drive \p t ‘ g ‘
Mode of .
r0A.10 . , Factory . Setting
Setting range set unit settin entry into method
g force
Internal checklist ) - - demonstrate
Built -in braking resistor power placement torque]
Mode of )
. _ Factory ) Setting
FOA.11 Setting range set unit settin entry into method
d force
Internal checklist W - - demonstrate
Built -in braking resistor resistance
tempa lacemen torque
value b { forque]
Mode of )
FOA.12 . , Factory . Setting
Setting range set unit settin entry into method
g force
Internal checklist 3 - - demonstrate
Resistance Heat Time Constant \placemeni \torque]
Mode of )
Setting range set unit Factory entry into Setting
FOA.13 grang setting fg/rce method
immediate Shutdown
0 to 65535 S 200 .
effect Settings
Braking Resistance Setting \placement \torquel
Mode of .
Setting range set unit Factory entry into Setting
FOA.14 grang setting fé’rce method
immediate Shutdown
Oto 3 - 0 .
effect Settings
External braking resistor power placement torque
Mode of .
Setting range set unit Factory entry into Setting
FOA.15 grang setting fglrce method
1 10 65535 W immediate Shutdown
effect Settings
External braking resistor resistance ‘ Iacement \tor ue\
(),
value P D g
Mode of )
) , Factory ) Setting
FOA.16 Setting range set unit settin entry into method
¢ force
1 t0 1000 R immediate Shutdown
effect Settings
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5.1.8.2 Braking Resistor Selection

The braking resistor selection process is shown in Figure 55 .
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Figure 55 Braking Resistor Selection Flowchart
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Here take the motor from 3000rpm to standstill as an example, the
braking energy generated by the motor fromno  -load rated speed to
standstillis A Joule, and assuming that the load inertia is "E times the
inertia of the motor, then when decelerating from 3000rpm to O, the braking
energyis 'E A . Excluding the energy absorbed by the capacitor P,
the energy consumed by the required braking resistor is "E A Ay
Assuming a reciprocating cycle of 1 , the required braking resistor power
is ] F [ 1 .Pleasereferto  Table4 Datatableof AT AOCU
produced by a motor from no -load rated speed to standstill ". AsFor the
maximum braking energy that can be absorbed by the capacitor, please refer
to Table5 Servo Drive Specifications "

Take the motor SM1-08B2A0R730IDAM as an example, assuming that the
reciprocating motion cycle 0 °I, the maximum speed of 3000rpm, the load

inertia for the motor inertia of 4 times, then the braking resistor power

is required:
dt 4 Foore A 8 8 8 =
It is smaller than the handling capacity of the built -in braking
resistor ||-=|= n, therefore, it is possible to meet the requirements by

using the built  -in braking resistor.
If the load inertia in the above assumptions is changed from 4 times to

10 times, and other conditions remain unchanged, the braking resistor power

is required:
k4 . FoOoFe a1 8 8 8 =T
greater than the power that can be handled by the built -in braking
resistor [+ f|. Therefore, an external braking resistor is required.
The recommended power of the external braking resistor is (S
P~ i

5.1.8.3 parameterization

5.1.8.3.1 When using an external braking resistor
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k4 [FWhen the external braking resistor is connected, it is necessary
to connect the external braking resistor. In this case, set FOA.14 to 1 or
2 depending on the cooling method of the braking resistor.

The external braking resistor should be used at 70% derating, i.e.: I
b~ P~ , and ensure that it is greater than the minimum
resistance value allowed by the drive. Connect the two ends of the external
braking resistor to "P" and "C" respectively, and remove the wires between
terminals "P" and "D". Remove the wires between termina Is "P" and "D".

Refer to section  3.2.2.2.3 Cable Specifications " for the external
braking resistor connection schematic and wire specifications to be used.
Set FOA.14 to 1 or 2 depending on the braking resistor cooling method, and
confirm and set FOA.15 and FOA.16.

When using an external braking resistor, FOA.13 (resistor thermal time

constant) must be set according to the resistor heat dissipation

conditions.

When using an external regenerative resistor at the
usual rated load rate, the temperature of the
resistor will reach 200 £ Cto 300 £ C, so be sure to
reduce the rated value before using it. Please
consult the manufacturer for the load characteristics

of the resistor.

For safety, it is recommended to use an external
regenerative resistor with a temperature switch.

5.1.8.3.2 When using the built -in braking resistor

l+ |randA ., the built  -in braking resistor is required. In this
case, set FOA.14 to O.
The driver uses a built  -in braking resistor, which needs to be connected

directly between terminals "P" and "D" with a shorting tab.
5.1.8.3.3 No need for braking resistors
A e this case, there is no need to connect a braking resistor, and

the braking energy can be absorbed only by the bus capacitor. At this time,
set FOA.14 to 3.

5.1.8.3.4 There is external load torque and the motor is generating power
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The direction of rotation of the motor is the same as the direction of

rotation of the shaft, and the motor outputs energy to the outside.

However, there are some special occasions when the motor torque output is

opposite to the direction of rotation, at w

hich time the motor performs

negative work, and the external energy is fed back to the driver through

the motor to generate electrical energy.

A common DC bus scheme is recommended when the load is in continuous

generation.

Taking the motor SM1 - 08B2A0R730IDAM (rated torque 2.39Nm) as an

example, when the external load torque is 60% of the rated torque and the

rotational speed reaches 1500rpm, the power returned to the drive is:

"E 8 p

Z

r

Considering that the braking resistor needs to be derated by 70%, the

power of the external braking resistor is

b

s

"E p

r and the resistance value is 50 ;.

5.2 Accessibility

5.2.1 List of auxiliary functions

Auxiliary functions are functions related to the operation and

adjustment of the Servomotor.

Tablel9 lists the list of auxiliary

functions.
Tablel9 List of Accessibility Features
. Using Servo
Serial . . Panel L
Functionality ) Commissioning References
number operation
Software
FOE.od soft limit function S 0
FOE.O1 Flying car protection S 0
Motor overload .
FOE.02 ) S See the Servo 0
protection i
- Drive
Motor blocking over - . .
FOE.O3 ) S Commissioning 0
temperature protection
Software User's
Motor overspeed .
FOE.05 ) S Manual 0
protection
rOF.00 Alarm record display S 0
Fn0.01 JOG runs S 0

GUIDE
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Fn0.02 The program JOG runs S 0
Fn0.03 (math.) origin reversion S 0
Fn0.04 Gravity Compensation S 0
Fn0.05 software reset S 0
Fn0.06 fault reset S 0
Fn0.07 system initialization S 0
Fn0.08 Encoder initialization S 0
Absolute encoder reset .
Fn0.09 S 0
enable
External Input Pulse .
Fn0.0A . S 0
Count Display Clear
5.2.2 soft limit function
The limit position in the traditional hardware limit function can only
be given by an external signal, and the external sensor signal is connected
to the CNL1 interface of the servo drive. The soft limit function refers to
the internal position feedback of the servo drive to compare with the set
limit value, when the limit value is exceeded, it will immediately alarm
and execute the shutdown operation. This function can be used in both
absolute position mode and incremental position mode, incremental positio n

mode needs to set FOE.Od=2, after the servo drive is powered on, first
carry out the home return to find the origin of the machine, and then
enable the soft limit function.

FOE.0d=0 does not enable the soft limit function.

When FOE.0d=1, the servo drive enables the soft limit function
immediately after power -on. When the absolute position counter (FOd.1C) is
greater than FOE.OE A.90 warning occurs and positive overtravel stop is
executed; when the absolute position counter ( FO0d.1C) is less than FOE.10
A.91 warning occurs and negative overtravel stop is executed.

When FOE.0d=2, the servo drive does not enable the soft limit before the
home return after power -on, when the absolute position counter (FOd.1C) is
greater than FOE.OE after the home return, A.90 warning occurs, and the
positive overtravel stop is executed ; when the absolute position counter
(FOd.1C) is less than FOE.10 after the home return, A.91 warning occurs,

and the positive overtravel stop is executed.
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5.2.3 Flying car protection function

The servo drive will cause the motor to fly in the following cases:
1) Intorque control mode, the torque command direction is opposite to
the speed feedback direction;
2) In position or speed control mode, the speed feedback is in the
opposite direction of the speed command.
Enabling/disabling the flyer protection function can be selected by
setting the flyer protection function selection (FOE.01).FOE.O1 is normally

left at the default value of 1 to enable the flyer protection function.

- U Set the Flyer Protection Function Selection
& CAUTION (FOE.O1) carefully, otherwise motor or mechanical
damage may result!

5.2.4 Motor overload protection function

When a servo motor is energized, it constantly generates heat due to the
thermal effect of the current, and at the same time releases heat to the
surroundings. When the heat generated exceeds the heat released, the
temperature of the motor rises, and an ex cessively high temperature will
cause the motor to burn out. Therefore, the servo drive needs to provide
motor overload protection to prevent the motor from burning due to high
temperature.

The time at which the motor overload fault (E.14) is reported can be
adjusted by setting the motor overload protection gain (FOE.02).FOE.O2 is
normally left at the default value, but can be changed according to the
actual motor heating when the following ¢ onditions occur:

1) Servo motors operate in high ambient temperatures.

2) Servo motor cyclic movement, and a single movement cycle is short,

frequent acceleration and deceleration occasions.

. CAUTION U Set the motor overload protection gain (FOE.02)
o carefully, otherwise the motor will burn out!

5.2.5 Motor blocking over -temperature protection
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The motor speed is almost zero when the servo motor is blocked, while
the actual current is very high, at this time the motor is seriously
heated! Servo motors have a certain blocking operation ability, but more
than the allowable time, the motor will be b urned due to high temperature.
Therefore, the servo drive to provide motor blocking over -temperature
protection function, to prevent the motor blocking over - temperature and
burnt.

By setting the motor blocking over -temperature protection time window
(FOE.O4), you can change the time when the motor blocking over -temperature
fault (E.15) is reported, and by FOE.03, you can set whether or not to turn
on the motor blocking over -temperature protection, which is turned on by

default.

U Use the motor blocking over -temperature
protection shielding function with caution, or it

‘ CAUTION will cause the motor to burn out!
R U Please use a product -specific motor, otherwise

there is a danger of short circuit due to
deterioration of insulation!

5.2.6 Motor overspeed protection

Excessive servo motor speed will result in motor damage or mechanical
damage. Therefore, the product realizes the purpose of preventing excessive
motor speed by providing motor overspeed protection function.

By setting the motor overspeed protection percentage setting (FOE.05),
you can adjust the time at which the motor overload fault (E.09) is
reported.

When FOE.O05 = 0, or FOE.05 > maximum motor speed (r0b.09) x 1.2, the
overspeed fault threshold is r0b.09 x 1.2.

The overspeed fault threshold is FOE.05 when FOE.05 U 0, or FOE.05 <
rob.09 | 1.2.

In addition to the flying car protection function, the servo drive in
speed control mode and torque control mode can set the speed limit to

protect the motor and machinery respectively.
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U The servo drive also provides a fly - by protection
function to prevent the motor from losing control

- and thus stalling.
& CAUTION U Use the flyer protection shielding function with

caution. When in a vertical or towed load
application situation, set HOA.12 to zero to
shield the flyer fault detection.

5.2.7 Alarm Logging Display

The servo drive has a retrospective display function that can
retrospectively display up to 3 alarm records that have occurred.

You can confirm the number of the alarm that occurred, the time stamp,
and the system status information at the time of the failure.

Alarm logging information can be accessed through the Group OF

parameter.

5.2.8 JOG runs

JOG operation is a function that drives a servomotor at a pre -set JOG
speed (rotational speed) without connecting to an upper unit and confirms

the servomotor operation.

- U The overtravel prevention function is not
,’_"f CAUTION effective during JOG operation. The operating
range of the machine used must be considered while
running.

5.2.8.1 Pre-implementation confirmations

The following must be verified in advance before performing a JOG run:
1) The main circuit power shall be ON.

2) No alarms occurred.

3) Must be in servo - off state.

4) The JOG speed is set taking into account the operating range of the

machine being used.

5.2.8.2 Relevant parameters

Set the JOG operating speed with the parameters listed in Table20 .
Table20 Parameters related to JOG operation
F06.15 Tap speed (JOG) \tempd) \placemenf \torque|
Setting range ‘ set unit Factory ‘ Mode of | Setting
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setting entry into method
force
0 to maximum operating rpm 100 immediate Oper.atlon
speed effect Settings
Acceleration and deceleration mode |temp¢
Setting range set unit Factory er,::erdiitgf Setting
F06.1F grang setting y method
force
immediate Shutdown
Oto2 ) 0 effect Settings
acceleration time \tempd)
Setting range set unit Factory erll\:erdiitgf Setting
F06.20 g rang setting y method
force
0 to 65535 ms 100 immediate Oper_atlon
effect Settings
deceleration time tempo
Setting range set unit Factory erll\:lr()di(ra\t?c Setting
F06.21 grang setting y method
force
0 to 65535 ms 100 immediate Oper'atlon
effect Settings
Acceleration start S time |tempd>
Setting range set unit Factory erl1\:|r0diitgf Setting
F06.22 grang setting y method
force
1 t0 3000 ms 30 immediate Oper_atlon
effect Settings
Accelerated end S time ]tempd)
Setting range set unit Factory erll\:erdi(ra]tzf Setting
F06.23 g rang setting y method
force
1 t0 3000 ms 30 Immediate Oper_atlon
effect Settings
Deceleration start S time \tempd)
Setting range set unit Factory erI::erdiitgf Setting
F06.24 grang setting y method
force
1 t0 3000 ms 30 immediate Oper'atlon
effect Settings
Deceleration end S time ]tempd)
Setting range set unit Factory erl::erdi(:ltgf Setting
F06.25 grang setting y method
force
1 to 3000 ms 30 immediate Oper_atlon
effect Settings

5.2.8.3 procedure
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5.2.8.3.1 Panel operation

For the JOG operation procedure when the servomotor rotation direction
Is set to F00.02=0 (with the CCW direction as the positive rotation

direction), see Table21 .
Table21 Panel Operation Procedures for JOG Operation

Panel display .
move . manipulate

after operation

1 Co_rmnrn Press the "M" key to switch to the auxiliary function
e mode "Fn0.00".

2 =— i =_= U Press" s " key to display "Fn0.01".

3 3 _r Press and hold down the "S" key, "JOG" will be displayed,

. A IV | | and it will enter the servo ON (motor energized state).

Press " s " key (forward rotation) or " S " key (reverse
i | | rotation), during the key press, the servo motor rotates
according to the speed set in F06.15.

E— Press the "M" key or long press the "S" key to return
5 =— I-I= “ : to the display of "Fn0.01" and enter the servo OFF (motor
= not energized) state.

5.2.8.3.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.9 The program JOG runs

Program JOG operation is a function that performs continuous operation
with a pre -set operation mode (travel distance, travel speed, acceleration
and deceleration time, waiting time, and number of moves).

This function is the same as JOG operation, and when set up without
connecting to the upper unit, it is possible to confirm servomotor

movements and perform simple positioning motions.

U Although program JOG operation is operation under
position control, pulse commands input to the servo
unit cannot be used.

U Functions that can be used by position control can
be executed.

U The overtravel prevention function is in effect.

U The command pulse input multiplier switching function
is invalid.

5.2.9.1 Pre-implementation confirmations

78 G U I D E Please visit the official website for more information:

http://www.gdetec.com



The following must be verified in advance before performing the program
JOG run:

1)
2)
3)
4)

5)
5.2.9.2

The main circuit power shall be ON.
No alarms occurred.

Must be in servo - off state.

Set the correct travel distance and travel speed, taking into

account the operating range of the machine being used and the safe

travel speed.

No overtravel has occurred.

Relevant parameters

Table22 Parameters related to the operation of the program JOG

FO03.3A

Program JOG operation mode selection

placement

torque]

setpoin

i hidden meaning

Factory
setting

Mode of
entry into
force

Setting
method

(Waiting time  -> Positive
0 transfer movement) * Number
of movements

(Waiting time  -> reverse
move) * number of moves

(Waiting time  -> Positive
transfer movement) * Number
2 of movements

(Waiting time  -> reverse
move) * number of moves

(Waiting time  -> reverse
move) * number of moves

3 (Waiting time  -> Positive
transfer movement) * Number
of movements

(wait time  -> forward move
4 -> wait time -> reverse
move) * number of moves

(wait time  -> reverse move
5 -> wait time -> forward
move) * number of moves

immediate
effect

Operation
Settings

F03.3b

Number of program JOG moves

\placemeni

torque]

Setting range set unit

Factory
setting

Mode of
entry into
force

Setting
method

1 to 9999 (always
cycle)

1

immediate
effect

Operation
Settings
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Program JOG moving distance \placement \torquel
Setting range set unit Factory erll\:erdi(reltZ]c Setting
grang setting fy method
03.3C orce
unit of
1 to 1073741824 commqnd 32768 immediate Oper_at|on
(computing effect Settings
)
Program JOG movement speed placement torque]
Setting range set unit Factory erl::erdiitgf Setting
03.3E g rang setting y method
force
immediate Operation
106000 fpm 500 effect Settings
Program JOG acceleration time \placemeni \torque]
Setting range set unit Factory eri\:lr()diitgf Setting
03.3F grang setting y method
force
2 10 10000 ms 100 immediate Operatlon
effect Settings
Program JOG Deceleration Time tempd placement torque]
Setting range set unit Factory erl1\:|r0diitgf Setting
03.40 grang setting y method
force
2 t0 10000 ms 100 immediate Operatlon
effect Settings
Program JOG wait time \placemeni \torque]
Setting range set unit Factory erl1\:|r0diitgf Setting
03.41 grang setting y method
force
0 to 10000 ms 100 immediate Operatlon
effect Settings
5.2.9.3 procedure
5.2.9.3.1 Panel operation
The procedure for running the program JOG can be found at  Table23 .

Table23 Panel operation steps for program JOG operation

Move Panel dlsp!ay Manipulate
after operation
1 = Press the "M" key to switch to the auxiliary function
e mode "Fn0.00".
2 =— = L'.L: Press " s " key to display "Fn0.02".
3 =:| = =—| Press and hold downthe "S" key, "PJG" will be displayed,

and it will enter the servo ON (motor energized state).
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Press " s " key to trigger PJOG operation and press " S
" key to release the last PJOG state after operation is

:—' _= Ll finished. The specific operation parameters are
determined by the relevant function codes from F03.3A

to F03.41.

Press the "M" key or long press the "S" key to return
tothe display of "Fn0.02" and enter the servo OFF (motor
not energized) state.

[6)]

i
a
|-
o

5.2.9.3.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.10 (math.) origin reversion

Home return is a function that determines the home position within 1
revolution and stops at that position.
This function is used when it is necessary to locate the home position

within 1 turn and the home position of the machine.

U Perform the home return with the coupling

uncoupled.
& CAUTION U The forward side overtravel (P - OT) signal and the
reverse side overtravel (N -OT) signal are invalid
when the home return is executed.

5.2.10.1 Pre-implementation confirmations

The following must be confirmed in advance before performing origin
reversion:

1) The main circuit power shall be ON.

2) No alarms occurred.

3) Must be in servo - off state.
5.2.10.2 Relevant parameters

Table24 Parameters related to origin reversion

Home return enable control \placement
. Mode of .
setpoin . . Factory . Setting
hidden meaning . entry into
t setting method
force
Home return n rform
(03.1b 0 ome return not performed
1 Normal return to zero
successful 0 immediate Operation
5 Electrical return to zero effect Settings
successful
3 Zeroing process timeout
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Home return enable control

placement

. Mode of .
setpoin . . Factory . Setting
hidden meaning . entry into
t setting method
force
0 Close origin reversion
Input the home return
1 signal through DI to enable
the home return function.
F03.1C Enaple the ellectnc_;al zero
2 function by inputting the
home return signal via DI immediate Operation
— 0 .
3 Initiate home return effect Settings
immediately after power -up
4 Immediate origin reversion
5 Initiate the electrical
return -to-zero command
6 Take the current position
as the origin
Home Reset Mode Signal Configuration \placemeni
. Mode of .
setpoin . . Factory . Setting
hidden meaning . entry into
t setting method
force
G660 Decelgratlon point 'S|gnal
selection: Home switch
Deceleration point signal
G G G 1 | selection: Positive
rotation limit position
Deceleration point signal
G G G2 | selection: reverse limit
position
Deceleration point signal
G G G 3 | selection: mechanical
limit
F03.1d | G 0G Home signal selection: Home
switch
Home signal selection: 00000 immediate Shutdown
G G 1G | positive rotation  limit effect Settings
position
G626 Origin Slgngl Selection:
Reverse Limit Levels
GGG Home IS|gr'1aI' selection:
mechanical limit
GG a6 Home glgnal selection:
motor Z signal
Initial direction of
G 0G G | motion: positive back to
the origin
Initial direction of
G 1G G | motion: reverse back to the

origin
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The origin compl

etes the

0G G G | stopping edge: the leading
edge
The origin completes the
1G G G | stopping edge: the trailing
edge
High- speed search origin speed \placement
Setting range set unit Factory er,::erdiitgf Setting
FO03.1E grang setting y method
force
immediate Operation
1103000 fom 100 effect Settings
Low search origin speed \placement
Setting range set unit Factory eri\:lroﬂitgf Setting
F03.1F grang setting y method
force
immediate Operation
1 10 1000 rpm 10 effect Settings
Acceleration and deceleration times
. - placemen
when searching for the origin
Mode of .
F03.20 Setting range set unit Facjtory entry into Setting
setting method
force
0 to 1000 ms 100 immediate Shu’_fdown
effect Settings
Limit the time to find the origin \placemeni
Setting range set unit Factory erll\:erdi(ra]tzf Setting
F03.21 g rang setting y method
force
0.01 to 600.00 s 2000 immediate | Shutdown
effect Settings
Mechanical Home Offset \placemeni
Setting range set unit Factory erll\:erdi(ra]tzf Setting
grang setting fg/rce method
F03.22 .
unit of
-1073741824 to command 0 immediate Shutdown
1073741824 (computing effect Settings
)
5.2.10.3 procedure
5.2.10.3.1 Panel operation
The procedure for origin reversion is described in Table25 .
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Table25 Panel Operation Procedure of Home Return

Move Panel dlsp_lay Manipulate
after operation
1 - rmnm Press the "M" key to switch to the auxiliary function
g mode "Fn0.00".
2 =— ‘] L“_: Press " s " key to display "Fn0.03".
3 OO0 Press and hold downthe "S" key, "PJG" will be displayed,
(N ikl X and it will enter the servo ON (motor energized state).
_ Press "s " key or " S" key for forward/reverse home
4 5.5, ':| ' return. The home return related settings are determined
by the function codes from F03.1C to F03.22.
_ S— Press the "M" key or long press the "S" key to return
5 =— ™ L“J to the display of "Fn0.03" and enter the servo OFF (motor
not energized) state.

5.2.10.3.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.11 Gravity Compensation

The gravity compensation function is a function that prevents the

movable part from falling due to mechanical self

-weight when the brake is

opened when the servomotor is used as a vertical axis.

5.2.11.1 Relevant parameters

Table26 Parameters related to gravity compensation

Holding brake gravity load detection
value \placemeni \torque|
Mode of .
FOE.16 Setting range set unit Facjtory entry into Setting
setting method
force
0 immediate Operation
0 to 3000 0.1% 300 offect Settings
5.2.11.2 procedure
5.2.11.2.1 Panel operation
The procedure for gravity compensation can be found at Table27 .

Table27 Panel Operation Procedure for Gravity Compensation

Move Panel dlsp!ay Manipulate
after operation
1 = Press the "M" key to switch to the auxiliary function
e mode "Fn0.00".
2 F = ::“:: Press " s " key to display "Fn0.04".
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Press and hold the "S" key for gravity load detection
3 - = ) '—| — (this mode cannot be entered when the holding brake is
not assigned)

4 = ™ 111 | | The display shows "xxrun " at the end of the test.

After a delay of OA.0b automatically exit this mode and
-= view the holding brake gravity load detection value at
= FOE.16.

5.2.11.2.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.12 software reset

This is a function to reset the servo driver internally by software.
This function is used to change parameter settings and reset alarms that
require the power to be turned back on. In addition, settings can be made

effective without having to turn the pow er back on.

U Be sure to check that the servo is OFF and the servo
motor is stopped before operating this function.

U This function resets the servo unit without the upper
unit. Be sure to confirm that the interlock with the
upper unit is released.

U This function is handled in the same way as when the
power is turned on, and the servo unit will output
the servo alarm output (ALM) signal, and other output
signals may be forcibly changed.

U  When this function is executed, the servo unit does
not respond for about 5 seconds.

5.2.12.1 Pre-implementation confirmations

Before performing a software reset, be sure to confirm that you are in
the following state:
1) Must be in servo - off state.

2) Motor stop in progress.
5.2.12.2 procedure
5.2.12.2.1 Panel operation

The procedure for a software reset can be found at Table28 .
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Table28 Panel Procedure for Software Reset

Move Panel dlsp_lay Manipulate

after operation

1 - rmnm Press the "M" key to switch to the auxiliary function
g mode "Fn0.00".

2 =— ‘] L“_: Press " s " key to display "Fn0.05".

3 Press and hold down the "S" key to display "0".

4 Press " s " to change the parameter to "1".

5 _ 11y | | Press and hold the "S" key, the drive will reboot

A1 ) || automatically and display ". .rdy".

5.2.12.2.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.13 fault reset

For resettable faults, in the servo non -running state, after the cause

of the fault is removed, you can enable the fault reset function to cause

the drive to stop the fault display and enter the " . .rdy" state.

For some malfunctions or warnings, the cause must be
eliminated by changing the settings before they can

be reset, but a reset does not mean that the changes
take effect.

For changes that need to be re -powered to take
effect, the power must bere - powered.

Servo enable must be turned off for changes that
require a shutdown to take effect. The servo drive

will not operate normally until the change takes

effect.

5.2.13.1 procedure

5.2.13.1.1 Panel operation

The procedure for fault reset is described in Table29 .
Table29 Panel procedure for fault reset
Move Panel dlsp!ay Manipulate
after operation
1 - o_rmnr Press the "M" key to switch to the auxiliary function
U mode "Fn0.00".
2 =— ‘] L”_: Press " s " key to display "Fn0.06".
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3 Press and hold down the "S" key to display "0".

4 Press " s " to change the parameter to "1".

Press and hold down the "S" key, the drive clears the
! resettable faults and alarms, and displays "Fn0.06" when
finished.

5.2.13.1.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.14 system initialization

Restores the parameters to the functions used in the factory settings.

U For the setting to take effect, the power to the
servo unit must be turned on again after operation.

5.2.14.1 Pre-implementation confirmations

Before performing a software reset, be sure to confirm that you are in
the following state:

1) Must be in servo - off state.
5.2.14.2 procedure
5.2.14.2.1 Panel operation

The procedure for system initialization is described in Table30 .
Table30 Panel Operation Procedures for System Initialization
Move Panel dlsp!ay Manipulate
after operation
1 - o_rmnm Press the "M" key to switch to the auxiliary function
U mode "Fn0.00".

2 :— il =:l Press " s " key to display "Fn0.07".

w
_Jd

Press and hold down the "S" key to display "00".

4 1| | Press"s " key and "S" key to change the parameter to
U
5 it 1 1| | Press and hold down the "S" key, the drive performs
o VIV ) || system initialization and displays "EbUSY".

When the drive system initialization is completed,
"Fn0.07" is displayed.

(*2]

i
aJ
l-
o

5.2.14.2.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.
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5.2.15 Encoder initialization

Write a check code to the motor encoder ROM.

confirm that the servo driver is compatible with

U Before initializing the encoder, be sure to
ij"_ﬂ. CAUTION
the servo motor.

5.2.15.1 procedure
5.2.15.1.1 Panel operation

The procedure for initializing the encoder can be found at Table31 .
Table31 Panel procedure for encoder initialization
Move Panel dlsp!ay Manipulate
after operation
1 Co_rmnr Press the "M" key to switch to the auxiliary function
ey mode "Fn0.00".
2 F ™ ::“:: Press " s " key to display "Fn0.08".
3 Press and hold down the "S" key to display "0".
4 Press " s "to change the parameter to "1".
— S Press and hold down the "S" key, the driver executes the
5 =— il = = = = encoder initialization and displays "Fn0.08" after the
— completion.

5.2.15.1.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.

5.2.16 Absolute encoder reset enable

Systems using absolute encoders require initialization of the rotation
data when they are put into operation. Therefore, when initialization is
required, such as when the power is turned on for the first time, an alarm
related to the absolute encoder occur s (E.26). When the absolute encoder is
set (initialized) and the rotation data is initialized, the alarms related
to the absolute encoder will be cleared.
In the following cases, enable reset for the absolute encoder.
1) When E.24 (Absolute encoder communication CRC check error) occurs;
2) When the rotation data of the absolute encoder needs to be

initialized:;
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3) When the system is first put into operation;

4) After replacing the servo motor.

U After setting the absolute encoder, the rotation
data is the value within -2 to +2 revolutions.
The reference position of the mechanical system
may change, so make sure that the reference
position of the upper unit is positioned after
setting.

U If the machinery is operated directly without
fj'f CAUTION

positioning the upper unit, unexpected movements
may occur, resulting in injury to personnel or
damage to the machinery.

U E.24 (Absolute encoder communication CRC check
error) cannot be deactivated by the servo unit's
fault and warning reset input (ERRST) signal.
Therefore, be sure to  reset enable the absolute
encoder.

5.2.16.1 Pre-implementation confirmations

Before executing the absolute encoder reset enable, be sure to confirm
that the following states are present:

1) Must be in servo - off state.
5.2.16.2 procedure
5.2.16.2.1 Panel operation

The procedure for reset enable of the absolute encoder is described in

Table32 .
Table32 Panel operation steps for absolute encoder reset enable

Move Panel dlsp!ay Manipulate
after operation
1 - o_rmnr Press the "M" key to switch to the auxiliary function
U A mode "Fn0.00".
2 F il E”:: Press " s " key to display "Fn0.09".
3 Press and hold down the "S" key to display "0".
4 Press " s " to change the parameter to "1".
_ S— Press and hold down the "S" key, the driver executes the
5 =— I-I= “ : absolute encoder reset enable, and displays "Fn0.09"
- when finished.

5.2.16.2.2 Servo debugging tool operation
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See the Servo Drive Commissioning Software User's Manual.
5.2.17 External input pulse count clear

This function zeroes the external input pulse command count (r0d.2C)
received by the drive.
5.2.17.1 Pre-implementation confirmations

Before performing external input pulse count clearing, be sure to

confirm that the following states are in effect:

1) Must be in servo - off state.
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5.2.17.2 Relevant parameters

Table33 Parameters related to external input pulse count clearing

External Input Pulse Command Count
Mode of .
Setting range Set unit Fac_tory entry into Setting
setting force method
rod.2C .
unit of
-2147483648 to command i i demonstrate
2147483647 (computing
)

5.2.17.3 procedure
5.2.17.3.1 Panel operation

The procedure for zeroing the external input pulse count is described in

Table34 .
Table34 Panel Operation Procedure for Zeroing External Input Pulse Counts
Move Panel dlsp!ay Manipulate
after operation
1 C_mnrn Press the "M" key to switch to the auxiliary function
N SR mode "Fn0.00".
2 =— 'm L“_: Press " s " key to display "Fn0.0A".
3 Press and hold down the "S" key to display "0".
4 Press " s "to change the parameter to "1".
_ S— Press and hold down the "S" key, the driver will execute
5 =— ™ : = : = the external input pulse counting to clear the zero, and
= display "Fn0.0A" at the end of the process.

5.2.17.3.2 Servo debugging tool operation

See the Servo Drive Commissioning Software User's Manual.
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test run

6. test run

6.1 Trial run process

The flow of the trial run is shown in Figure 56 .
( start )
Preparation for trial operation v

Setting up and

installing

v

Wiring and Connection

v

Confirmation before
trial operation

v

plug in

v

Setting of absolute
value encoder

|
v

Trial operation of

servo motor unit

Conduct a trial run of ¢
the servo motor unit

. Set the servo motor
according to the upper
to a runnable state

v

{YES — SPEED CONTROL? —F N0 1

level instructions

Trial operation during Trial operation during
speed control position control

Position
control with upper lewel
device

YES—l

Trial operation when
using servo unit for
speed control

|
0 v

Trial operation after
connecting the serve #4——+——

motor to the machine

v
( end )

Figure56 Flow of the trial run
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6.2 Preparation for commissioning
6.2.1 Setup and Installation

Set the servo motor and servo unit according to the setting conditions.
First, confirm the movement at no load. The servo motor is not connected to
the mechanical system here.

Refer to section  2.2Product Installation " for product setup and

installation.

6.2.2 Wiring and Connections

Perform wiring of the servo unit. Confirm the servo motor unit
operation. In this case, CN1 of the Servo Unit is not connected.

Referto 3 system connection " for wiring and connecting the product.

6.2.3 Confirmation before commissioning

In order to perform the test run safely and correctly, check the

following items before the test run:

1) Setup, wiring and connection of servo units and servo motors were
performed correctly.

2) The power supply voltage supplied to the servo unit is normal.

3) There is no looseness in the fastening parts of the servo motor.

4) When using a servomotor with an oil seal, the oil seal part is not
damaged. And oil has been applied.

5) When using a servomotor that has been stored for a long period of
time, maintenance and inspection of the servomotor are completed.
Refer to the manual for using the servomotor for the maintenance and
inspection points of the servomotor.

6) Servomotors with holding gates have the gates pre -opened. To open
the holding brake, apply the specified voltage (DC24V) to the
holding brake.

6.2.4 Turn on the power

After the input power is turned on, the bus voltage indicator shows no

abnormality, and the panel display shows "Reset" f "nry" f "rdy"

Please visit the official website for more information: http://www.gdetec.com G U I D E 93




indicating that the servo drive is in a runnable state. This indicates that
the servo drive is in a runnable state, waiting for the upper computer to

give the servo enable signal.

6.3 Commissioning of servo motor monoblocks

For servo motor single unit test run, please refer to section 5.2.8 JOG

runs " for operation.

6.4 Trial run of servo motor monoblock according to the command of the host

computer

Confirm the following items when performing a test run of the servomotor
unit according to the upper command:

1) Confirm that the servomotor movement commands and input/output
signals input from the upper unit are set correctly.

2) Verify that the wiring between the upper unit and the servo unit is
correct and that the polarity setting is correct.

3) Confirm that the servo unit's motion setting is correct.

The procedure for performing a trial run of the servomotor unit

according to the upper command is described below.

U To prevent accidents during test operation of the
servomotor unit according to the upper command,
fj"_’q CAUTION

perform the test operation with the servomotor in
the unloaded state (servomotor unit with
couplings and belts removed, etc.).

6.4.1 Setting the servo motor to runnable state

6.4.1.1 Pre-implementation confirmations

Be sure to check the following before performing the procedure to set
the Servomotor to the runnable state:
1) The pre-commissioning preparations listed in section 6.2 Preparation
for commissioning " have been completed.
2) Chapter 6.3Commissioning of servo motor monoblocks " has been

completed.

6.4.1.2 procedure
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The input and output signals required for test operation are described
in the factory settings. For details of the input and output signals in the
factory settings, refer to the following:
1) Connect the input and output signals of the upper unit.
2) Please confirm the following points:
a) The servo enable (S -ON) signal is in an inputable state;
b) Forward side overtravel (P - OT) signal, reverse side overtravel
(N- OT) signal off (can be driven forward and reverse);
c) The input command has not been entered.
3) Connect the input and output signals with cables to the input and
output signal connectors (CN1).
4) Turn on the power to the servo unit.
5) Confirm the panel operator display ". .ry".
6) Confirm the input signal status.
7) Input servo enable (S -ON) signal.
8) Confirm the panel operator display ". .rn".
9) Positive Overtravel (P - OT) signal and Negative Overtravel (N - OT)
signal settings are restored to the original state.
This concludes the procedure for setting the Servomotor to the runnable

state.
6.4.2 Trial run during speed control

6.4.2.1 Pre-implementation confirmations

Be sure to check the following before performing the test run procedure
for speed control:
1) The steps listed in section 6.4.1 Setting the servo motor to runnable

state " have been completed.

6.4.2.2 procedure

1) Adjust the speed command input gain (FO01.31 to F01.40).
2) Setthe speed command inputs (AS+, AS -) from the upper unit to OV to

confirm the rotation status of the servo motor.
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3) The servo motor is run by giving certain low speed commands from the
upper unit, and the motor speed is confirmed visually.

4) Rise the speed command input from the upper unit slowly from 0V.

5) Verify that the speed command value and the motor speed are the
same.

6) Confirm that the servo motor rotation direction is correct.

7) Restores the speed command input from the upper unit to OV.

8) Disconnect the power supply to the servo unit.

This concludes the trial run procedure for speed control.

6.4.3 Trial run for position control with an upper unit and speed control
with a servo unit.

6.4.3.1 Pre-implementation confirmations

Be sure to check the following before performing the test run procedure
for servo unit speed control and upper unit position control:
1) The steps listed in section 6.4.2 Trial run during speed control "

have been completed.

6.4.3.2 procedure

1) Turn on the power to the servo unit.

2) Set the number of encoder divided output pulses (F00.07).

3) A simple positioning instruction (e.g., inputting an instruction
equivalent to 1 rotation of the servomotor and 1 rotation of the
motor shaft) is executed by the upper unit to confirm the rotational
speed of the servomotor.

4) Restores the speed command input from the upper unit to OV.

5) Disconnect the power supply to the servo unit.

This concludes the trial run procedure for position control of the upper

unit and speed control of the servo unit.
6.4.4 Trial run during position control

6.4.4.1 Pre-implementation confirmations
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Be sure to check the following before performing the trial run procedure
for position control:
1) The steps listed in section 6.4.1 Setting the servo motor to runnable

state " have been completed.

6.4.4.2 procedure

1) Turns off the servo enable (S - ON) signal from the upper unit.

2) Set the pulse output pattern of the upper unit in the command pulse
pattern (F03.01).

3) Setting the command unit, the numerator and denominator of the
electronic gear ratio (F03.08 and FO3.0A) are set according to the
upper unit.

4) Turn the power to the servo unit back on.

5) Inputthe servo enable (S -ON) signal from the upper unit.

6) Inputlow -speed pulse commands from the upper unit.

7) The number of command pulses input to the servo unit is confirmed by
the amount of change in the input command pulse counter before and
after the command is issued.

8) The actual rotation amount of the motor is confirmed based on the
amount of change in the feedback pulse counter before and after the
command.

9) Confirm that the amount of change in the input command pulse counter
and the amount of change in the feedback pulse counter (values of
steps 7 and 8) should satisfy the following calculation formula:
Change in input command pulse counter = Change in feedback pulse
counter | (F03.08/F03.0A)

10) Verify that the servomotor rotates in the commanded direction.

11) Inputting pulse commands from the upper unit causes the servo motor
to run at a constant speed with a large amount of rotation.

12) The command pulse speed input to the servo unit is checked by
monitoring the input command pulse speed.

13) Confirm motor speed monitoring Un0.00.
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14) Confirm that the input command pulse speed and the motor speed

(values from steps 12 and 13) are the same.

15) Pulse command to stop the upper unit.

16) Turns off the servo enable (S - ON) signal from the upper unit.

This concludes the trial run step in position control.

6.5 Test run after connecting the servo motor to the machine

This section explains the test run procedure after connecting the servo

motor to the machinery.

U If an operating error occurs while the machine is

i WARNTN connected to the servo motor, it can cause not

only damage to the machine, but sometimes also

personal safety.

6.5.1 Pre-implementation confirmations

Before performing the test run procedure after connecting the servo

motor to the machine, be sure to confirm the following points:

1)

2)

The steps listed in the chapter " 06.4 Trial run of servo motor
monoblock according to the command of 1 KS K2 a{ " Deverhgeni S NJ
completed.

The connection of the servo unit to the upper unit and the servo

unit to the peripheral devices has been completed correctly.

6.5.2 procedure

1)
2)

3)
4)
5)
6)

7

Make the overtravel signal valid.

Setting related to protection functions such as overtravel and
holding brake is performed.

Set the necessary parameters according to the control method used.
Disconnect the power supply to the servo unit.

Connects servo motors and machinery.

Turn on the power supply of the upper unit and the servo control
loop power supply and the main loop power supply.

Confirm that the protective functions such as overtravel and holding

brake operate normally.
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8) Perform a test run according to the section 6.4 Trial run of servo

motor monoblock according to the command of the host computer and
confirm that the test run results are the same as those of the servo
motor unit test run.

9) Confirm again that the parameter settings match each control method,
and then confirm that the operation of the servo motor meets the
action specifications of the machine.

10) Adjust the servo gain as necessary to improve the response
characteristics of the servo motor. During trial operation, the
servo motor and machinery may not break in sufficiently, so please
implement break - in operation sufficiently.

11) For future maintenance, save the set parameters using either of the
following methods.

This is the end of the test run procedure after connecting the servo

motor to the machine.

6.6 Test run of servo motors with holding brake

Observe the following precautions for test operation of servomotors with

holding brake:

1) When test running a servomotor with a holding brake, be sure to take
measures to prevent the machine from falling naturally or vibrating
due to external forces before confirming the operation of the
holding brake.

2) When test running a servomotor with a brake, check the operation of
the servomotor and the brake when the servomotor and the machine are
separated. If there is no problem, connect the servomotor to the
machine and try the test run again.

Use the brake interlock output (BRK) signal of the servo unit to control

the brake operation of the servomotor with brake. For wiring and setting of

related parameters, refer to section 5.1.6 Setting of motor holding brake
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EtherCAT communication

7. EtherCAT communication

7.1EtherCAT Hardware Configuration

The EtherCAT terminals are described in section

3.2.5CN3 & CN4

Communication Terminals ".

EtherCAT is a registered trademark and patent -
technology licensed by Beckhoff

EtherCAT connection cable should be CATSE or
higher specification cable, the length should not
exceed 100m, please refer to the manual section 0
or consult our staff for the specific cable.

EtherCAT distinguishes between input and output
ports, and some controllers are not able to
connect and communicate properly when they are

U
protected
Automation GmbH.
i
& CAUTION
i
reversed.

7.2 EtherCAT Communication Specifications

7.2.1 summarize

Sports event

Ethercat

communications

Physical layer

100BASH X (IEEE802.3)

interface

Communication

RJ45 (IN/input - CN4QUT/output- CNJ

CGord (computer)

Ultra Category 5 twisted pair cable with shielding

or better

(It is strongly recommended to use the recommended
type of cable, using non -recommended or poor

quality cables will lead to network instability
problems)

Network . . . .

. in series connection (electrici

infrastructure ( v)

Transmission

2*100Mbps(full duplex)

function ;_ate —
ransmlssmn Less than 50m between nodes
distance
Number of slaves | No more than 100
Data frame .
length 44 1498 bytes
Process Data RAN 4K
EEPROWMapacity | 32Kbit
Number of
Synchronized 64- bit (computing)
Clock Bits
For more information, please visit the company's
official G U I D E website at www.gdetec.com




Sports event Norm

Communications

BER 1/1000000000

Supports 4 SyncManagers
SMO: Mailbox output
SyncManager SM1: Mailbox input

SM2: TXPDQ@yclic data output
SM3: RXPD@yclic data entry

Supports 3 storage synchronization management units
FMMUO: Mapping to process data ( TXPDO

FMMU FMMUL1: Mapping to process data ( RXPDO
FMMU2: Mapping to mailboxes
4 groups *10 configurable  PDOdata ( TXPDPO (slave
< TxPDGx- master output)
4 sets of *10 configurable PDOdata ( RXPDO(Slave
PDCdata -> RxPDQG > Master input)
All 4 groups of PDOscan be custom configured
with a maximum of 255 bytes per group
application
layer protocol | COE CANopen over Ethercat ( PDO/SDO
(ALP)

DCsynchronization mode (SYNCO)
synchronous mode| Supported DCperiod: 1ms 8ms (integer multiple of
500ug

recipient of a SDOnon - periodic data object
communication PDOPeriodic Data Object

LEDindicator Ethercat Link (1*2) Ethercat Run

. PP contour position
: PV profile speed
: PT profile moment

1
3
Supported 4
6: HM return to zero mode
8
9

ClA402
operating

. CSPsynchronization cycle position
modes y ycep

: CSVsynchronization cycle speed
A: SCTSynchronized Cycle Moment

7.2.2 EtherCAT State Machine

The transition from the initialization state to the operation state must

be carried out in the order of  "Initialization - Pre-operation - Safe

operation - Operation" (as shown Figure57 at ) and must not be overstepped .
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Pre-Opertional

A A

SP

PS

Y

Safe-Opertional

A

05

01

op )
S0

v

Opertional

Figure57 State Transition Sequence Diagram

State of affairs

| nstructions

Init

There is no communication at the application level, the master can
only read and write the ESCregisters

Pre- Operational

Current status can use mailbox communication

Safe- Operational

Can read PDOinput data ( TxPDP Cannot accept PDOoutput data

(RxPDO
. Performs cyclic /O communication and can process PDCQoutput data
Operational
(RxPDO
State migration Qarification

Start Mailbox Newsletter
Master Configuration Slave Address Configuration Mailbox Channel

P Configuring DCDistributed Clock
Request "pre - run" status
PI Interruption of mailbox communication
Start updating input data
Master uses SDOto initialize process data mapping
PS SM channel wused for master configuration process data
communication Master Configuration FMMU
Request for safe operation
SP Abort update of input data
SO Start updating output de_lta _
The master sends a valid data request "Operational status".
oS Abort update of output data
SP Abort update of input/output data
Sl Discontinue updating input data and mailbox communication
ol Discontinue all input/output data updates and mailbox

communications.

7.2.3 COE Object Dictionary Definitions

Index number
range

Hdden meaning

0x0000 to OxOFFF

Data Class Description

0x1000 Ox1FFF

Communication Objects (CIA301), included:

Device types, identifiers, PDO mappings, they are CANope
compatible

Data objects defined in CANoperthat are not used are reserved
for Ethercat .

GUIDE
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Ethercat Extended Data Objects

0x2000 to Ox5FFF

Manufacturer-defined objects (e.g., function code mapping)

0x6000 Ox9FFF

Standard device sub -protocols (e.g. CIA402)

0xAO000 to OxOFFt

reservations

7.2.4 data type

Data type Descriptive Data length Realm

name

INT8 Signed 8hit 1 byte -127 to 127

UINT8 Unsigned 8bit 1 byte 0 to 255

INT16 Signed 16bit 2 bytes -32768 to 32767

UINT16 Unsigned 16bit | 2 bytes 0 to 65535

INT32 Signed 32bit 4 bytes -21247483648 21247483647
UINT32 Unsigned 32bit | 4 bytes 0" 4294967295

STRING String Value

7.2.5 accessibility

Accessibility | nstructions

RW readable

WO write only

RO read- only (computing)
CONST Constant read - only

7.2.6 mapping description

Nappable I nstructions
N unmappable
R Mappable to RXPDO
T Mappable to TXPDO

7.2.7 data structure

Form

| nstructions

VAR(abbreviation V)

uintl6,

string ,

etc.

Single simple numeric value, including data types int8,

ARR(abbreviation A)

Data blocks with the same type

REC(abbreviation R)

With different types of data blocks

7.3 Detailed description of communication parameters (1000H)
| ndexin | Subind - Factory | —ou | Dloital Mep
Name Descriptive . ng |typolog | (math.
g ex setting
metho y )
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d
Device Type 0x20192: Servo |0x00020
1000H Equipment type | CiA402 192 RO | UINT3Z N
1001H i Error Reg|ster Display device 0 RO | INTS N
error register error status
Manufacture L
Device Numbe Description  of
1008H - , manufacturer's SD110E STRINC
Manufacturer's . RO N
. equipment name
equipment name
Manufacture
T/iriﬁire Describe the
1009H - . manufacturer's - STRINC
Manufacturer's .
device hardware RO N
hardware )
. version
version
Manufacture
Svoef:\é\;Z\;e Describe the
100AH - , manufacturer's - STRINC
Manufacturer's )
device software RO N
software )
) version
version
Identity Object
1018H - ID - STRINC
Object ID RO N
ID object
1018H| OOH contains — the 4 RO | UINT8| N
maximum index
number
Vendor ID 0x000
1018H| O01H Supplier 1D 0D111 RO | UINT32 N
Product Code 0x000
1018H| 02H product code 09252 RO | UINT32 N
Revision Numbel
1018H| O3H revision number 1 RO UINT32 N
Serial Number
1018H| 04H identification - RO |UINT32 N
number
Sets the mapping
object for RPDOL1.
Note: This
series of
1st Receive PDO | driver supports
Mapping 4 groups of
1600H Mapping object RXPD@1600H RW | UINT32 N
RPDO1 1603H, 4 groups
of TXPDQ@1AO0H
1A03H each
group of PDO
supports up to

GUIDE
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255 bytes and 10
mapping objects,
all the mapping
objects can be
configured, but
can be modified
only in Pre-OP
mode.

00H

Identity Object
ID
boyfriend

0-10
Note: When
modifying, you
must first
modify this
subindex O0H to
0, and then
configure the
mapping objects
that follow.
Once the
mapping objects
are configured
re - modify the
sub-index OOH to
the configured
total (e.g. set
to3if 3
mapping objects
are configured ).
The setting

method RXPDO is

the same as
TXPDO

RW | UINT8 N

01HOAH

Mapping object
01HOAH

The subindex
describes the
mapping object as
a 32- bit
hexadecimal
number
description
where the high
16 bits 0X6040
**** represent
the mapped
object
dictionary 6040H
The upper 8 bits
of the lower 16
bits are
subindexes,
OX**** 00**
indicates

RW | UINT32 N
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subindex 00H

The lower 8 of

the lower 16

bits are the

mapped object
data size (in
bits), where
OX**** **10
indicates 16 - bit
data.

Note: Setting
the object  will
take effect only

if it supports

the
corresponding
mapping
relationship

(support TXPDO
can be set only
in 1TAO0H 1A03H

support RXPDO
can be set only
in 1600H- 1603H).
The 8-group PDO

data structure
is identical and
will not be
described again.

PDO mapping defaults table .

RXPDO
Host to Slave

Mapped object

TXPDO
Master reads slave

Mapped object

0x6040 0010

0x6071 0010

0x6041 0010

0x6064 0020

1 H 1A00H
600 0x607A 0020 00 0x606C 0020
0x6060 0008 0x6061 0008
0x6040 0010 0x6041 0010
0x607A 0020 0x6064 0020
1601H 1A01H
0x6060 0008 0x606C 0020
0x0 0x6061 0008
1602H 0x6040 0010 1A02H 0x6041 0010
0x60FF0020 0x6064 0020
0x6040 0010 0x6041 0010
1603H 1A03H
0x6071 0010 0x6064 0020
| ndexin | Subinde L Factory |Setting | Ogital Map
Name Descriptive .
g X P setting method | typology | (math.)
100CH| - Sync Manager RO | - N
Communication

GUIDE
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I ndexin | Subinde o Factory | Setting | Ogital Map
g X Name Descriptive setting method| typology | (math.)

Type
Synchronization
Manager
Communication
Type
Synchronization
Management Typ|
Maximum Index
Number
Communication
Type SMO
01H SMO 1 RO UINT8 N
Communication
Type
Communication
Type SM1
02H SM1 2 RO UINT8 N
Communication
type
Communication
Type SM2
03H SM2 3 RO UINT8 N
Communication
Type
Communication
Type SM3
04H SM3 4 RO UINT8 N
Communication
Type
Sync Manager 2
RXPDO .
Assighment Se.mng. the
1C12H - . object index of - RW | UINT16 N
Synchronization
RXPDO
Management 2
RXPDO Assignme
Maximum index
number assigned
by Synchronous
Manager 2 RXPD

00H 4 RO UINT8 N

O0H 1 RW UINT8 N

Setting the

index of the

allocation

Index of RXPDO | object for
Assignment RXPDO (select

Object Index for | the

RXPDO Assignme corresponding

PDO in 1600H

1603H)

Please follow

01H 0x1601 RW | UINT16 TR
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I ndexin | Qubinde
g X

Name

Bescriptive

Factory
setting

Setting
method

typology

Ogital Map

(math.)

the procedure
below:

1. Must be
modified when
the  Ethercat
state machine
is in Pre -OP,
not in any
other state.

2. the order of
PDO
configuration

is as follows:

1) 1C12-00H
Write O
2)1C1201H
Write selected
PDO (1600H to
1603H)
3) If
select

you
1600H
PDO mapping
table, modify
1600 00H to 0.

4 If  you
select the
1600H PDC
mapping table,
modify the data
about PDO
mapping in the
1600 01H to
1600 0AH
subindex.

5) Number of
PDO maps
written in
160G 00H.
6)1C1200H
Write 1 to
complete  PDO
mapping
configuration
TXPDO  setting
is the same as

1C13H -

Sync Manager 2
TXPDO
Assignment
Synchronization

Setting the
Object Index of
TXPDO

RW

UINT16 N
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I ndexin | Subinde o Factory | Setting | Ogital Map
g X Name Descriptive setting method| typology | (math.)
Management 2
TXPDO Assignme
Maximum index
00H number assigned 1 RW | UINTS N
by Synchronous
Manager 2 TXPD(
TXPDO  setting
is the same as
'”dAi); %fnTr;(;?O RXPDO, and the
O1H . setting object 0x1A01 RW | UINT16 TR
Objectlndex-for is changed to
TXPDO Assignme 1C13H,
1A00H to 1A03H
Sync Manager 2
Output Paramater
Synchronization
1C32H - Management 2 - RO UINT16 N
Synchronized
Output
Parameters
Synchronization
Manager 2
ooH | Maximum sub 32 RO | UINTS N
index number of
synchronization
parameters
0x0002
Indicates that
the
Synchronization | synchronization
Type type of SM2 is
O1H Synchronization | Distributed 0x0002 RO | UINT16 N
type Clock
Synchronization
0 mode.
(DC SYNCO Mode
Period of
02H Cycle Time reaction DC| O RO | UINT32 N
SYNCO Unit: ns
Reaction SYNC(
03H Shift Time Offset Time - RO | UINT32 N
Unit: ns
Synchronization OXQOOA'
Types In_dlc_ates
Distributed
04H Supported 1y 0x0004 | RO | UINT16| N
Supported N
Synchronization Synchronization
0 Mode (DC
Types

SYNCO Mode) is
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I ndexin | Qubinde
g X

Name

Bescriptive

Factory
setting

Setting
method

typology

Ogital Map

(math.)

supported only.

05H

Minmum Cycle
Time

Minimum
Synchronization
Cycle Supported
by Reaction
Slave

Unit: ns

125,000

RO

UINT32 N

06H

Calc And Copy
Time

Reaction data
is copied
locally from
the
Synchronization
Manager

RO

UINT32 N

O09H

Delay Time

RO

UINT32 N

O0AH

SyncO Time
Synchronization
time

SYNCO
Synchronization
time Unit: ns

RO

UINT32 N

20H

SyncO ERROR
Synchronization
error

Responds to
whether a
synchronization
error is
currently
occurring Ture:
Synchronization
is active and
no
synchronization
error has
occurred

False:
Synchronization
is active or a
synchronization
error has
occurred.

RO

BOOL N

1C32H -

Sync Manager 2

input Paramater

Sync Manager 2
Sync Input
Parameter

Describe the
input
parameters  of
the SM2

The rest of the
subindexes are
the same as

1C32H

RO

UINT16 N

7.4 Detailed description of manufacturer

- defined parameters (2000H)

Object Dictionary Index = 0x2000 + Function Code Group Number
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Object Dictionary Subindex = Serial Number within Function Code Group +

Example:

7.5Detailed description of sub

panel display

EtherCAT Objects (Index - Subindex)

F00.01

2000 02h

FO1.1A

200X 1Bh

F10.07

2016 08h

FOb.OE

200B OFh

Fn0.0A (auxiliary)

200G0Bh

Un0.19 (monitoring)

200D 1Ah

- protocol definition parameters

(6000H)

| ndexin
g

Sibinde
X

Name

Descriptive

Factory
setting

Setting
method

Dygital
typology

Map
(math.)

603Fh

Eror code
Error Code

Some error codes are
consistent with DS402
protocols

Other error codes are
OXFFOO + fault number

UINT16

6040h

control letter
Control Word

bit0: servo operation can
be enabled

bitl: Turn on the main
circuit power

bit2: quick stop

bit3: Servo operation

bit4 * 6: Operation mode
related

bit7: Fault reset

bit8: Pause

bit9: Operational mode
related

bit10: Reserved

bitl1 * 15: Manufacturer's
customization

Note: A single assignment
of bit bits has no effect

UINT16

6041h

status word
Status Word

bit0: servo ready
bitl: servo operation can
be enabled
bit2: servo operation
bit3: Failure
bit4: Main circuit
electrically connected
bit5: Quick stop
bit6: servo not running
bit7: Warning
hit8: Factory
customization
bit9: Remote control
bit10: Target reached
bit11: Internal

4657 RO

UINT16
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| ndexin
g

Sibinde

Name

Descriptive

Factory
setting

Setting
method

Ogital
typology

Map
(math.)

restrictions are valid
bit1l2 * 13: Operation mode
related
bit14: Factory
customization
bit15: Origin found

605Ah

Quick stop method
option
Quick Stop Option

Code

0: free stop
1: 6084h/609Ah (HM) Ramp
Down
2: 6085h ramp down
3: Emergency torque stop
to maintain free running
5: 6084h/609Ah (HM) Ramp
stop, hold position
lockout
6: 6085h ramp stop, hold
position locked
7: Emergency torgque stop,
hold position locked

RW

UINT16

605Bh

Close Selection
Shutdownoption
code

0: Disable drive function
(switch - off the drive
power stage)

1: Slow down with slow
down ramp; disable of the
drive function
Note: Not supported at
this time

RW

INT16

605Ch

Servo OFF stop
mode selection
Disable Operation

Option Code

0: Free stop, maintain

free running status

1: 6084h/609Ah (HM) Ramp
down, keep free running

RW

INT16

605Dh

Suspend stop mode
selection
Halt Option Code

PP/PV/PM mode:

1: Shutdown at
6084h/609Ah (HM) ramp,
hold position locked

2: Shutdown at 6085h
ramp, holding position
locked.

3: Emergency torque stop,
hold position

Locked status PT mode:
1/2/3: Shutdown with
6087h ramp, holding
position locked

RW

INT16

605Eh

Wrong Action
Selection
Fault Reaction

Option Code

0: Free stop, maintain

free running status

1: 6084h/609Ah (HM) Ramp
down, keep free running

2: 6085h ramp shutdown to
maintain free running
condition

3: Emergency torque stop
to maintain free running
condition

RW

INT16

6060h

Mode Selection

Modes of Operation

1: Profile position mode
(PP)

RW

INT8
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I ndexin | Subinde . Factory Setting | Ogital Ma p
g X Name Descriptive setting method | typology | (math.)
2: Speed mode (VI)
3: Profile velocity mode
(V)
4. Profile torque mode
(2
6: Zero return mode (hm)
7: Interpolation position
mode (ip)
8: Cyclic synchronized
position mode (csp)
9: Cycle synchronized
velocity mode (csv)
10: cyclic synchronous
torque mode (cst)
Mode Display
6061h - ) Same as6060h 0 RO INT8 T
Modes Display
-2147483648 to 2147483647,
. command units
user location .
command Note: Accumulation of
6062h - - position commands that 0 RO INT32 T
Position Demand
Value hgve been executed by the
drive
60FCh = 6062h * 6091h
Motor position ;2147483648 1o .
feedback 2147483647, encoder unit
6063h - . Note: Drive encoder -2 RO INT32 T
Position Actual »
position feedback
Value i
absolute position
-2147483648 to
User Location 2147483647, command units
Feedback Note: Drive user position
6064n i Position Actual feedback absolute -2 RO INT32 T
Value position, 6064h = 6063h /
6091h
Excessive user
position 0 to 4294967295, command
deviation unit
6065h i threshold Note: Defined position 3145728 RW | UINTS2 R
Following Error deviation =6062h - 6064h
Window
User position
deviation
6066h - excess':i'rigmec’”t 010 65535ms 0 RW | UINT16 R
Following Error
Window Timeout
0 to0 4294967295, command
unit
Note: Provides that the
Position reaches position arrival is valid
6067h - threshold when the absolute value 0 RW | UINT32 R
Position Window of thereal -time position

deviation (607Ah -6064h)
is less than this set
value (6041h.bit10=1)
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I ndexin | Subinde . Factory Setting | Ogital Ma p
g X Name Descriptive setting method | typology | (math.)
position arrival
6o6gh | - imewindow | 4 15 65535ms 0 RW | UNT16| R
Position Window
Time
Position class mode:
606Bh = speed command
User actual speed corresponding to the
606Bh i cqmmand output of the position 0 RO UINT32 T
Velocity Demand | regulator
Value In speed class mode:
606Bh = input command for
speed regulator
ACt”?LLe‘ZE;SCpkeed -2147483648 0
606Ch - . 2147483647, command 0 RO UINT32 T
Velocity Actual .
unit/s
Value
0" 65535rpm
Note: Provides that the
ooy | A
606Dh - threshold . o 10 RW | UINT16 R
Velocity Window real. -t_|me position
deviation (60FFh - 606Ch)
is less than this set
value (6041h.bit10=1)
Velocity Arrival
606EN | - VeT;E;\C/\;;%Z"VVV 010 65535ms 0 RW | UINT16 R
Time
0" 65535rpm
606Fh - Threshold 10 RW | UINT16 R
Velocity Threshold absolute value of.speed
feedback 606Ch is less
than the set value.
zero velocity time
6070h ; Velocit;’/”?:;"s"hol 4 | 0t065585ms 0 RW | UINT16 R
Time
Target torque -3000 to 3090, unit: 0.1%
6071h - Note: 100% is the rated 0 RW INT16 R
Target Torque
torque of the motor
Maximum
6072h - torque 0 to 3000, unit: 0.1% 3000 RW | UINT16 R
Max Torque
Torc:zz(;z;ma”d ~3000 to 3000, unit: 0.1%
6074h - Note: Target torque is 0 RO INT16 T
Torque Ref Value displayed
Diplay
Actual torque .
6077h ; Torque Actual | 000 t0 3000, unit: 0.1% 0 RO | INT16 T
Note: Torgque feedback
Value
-2147483648 to
607AN i target location 2147483647, command unit 0 RW INT32 R

Target Position

Note: CSP mode only
supports absolute
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I ndexin | Subinde . Factory Setting | Ogital Ma p
g X Name Descriptive setting method | typology | (math.)
positioning
-2147483648 to
Home Bias 2147483647, command unit
607Ch - Note: 6064h after 0 RW INT32 R
Home Offset .
completion of home return
= this setting
Software Location
Restrictions
607Dh Software Position
limit
Minimum Position
Limit -2147483648 to
- !
Ozh Min Software 2147483647, command unit 200000000 RW INT32 R
Position limit
Maximum Position
Limit -2147483648 to
02n Max Software 2147483647 command units 200000000 RW INT32 R
Position limit
bit5: Torque command
polarity
607EN i commanq polarity | bit6: $peed command 0 RW UINTS R
Polarity polarity
hit7: Position
instruction polarity
Maximum profile 0 to 4294967295, command
speed unit/'s
607Fh Max Profile Note: Valid for PP/PV 0 RW | UINT32 R
Velocity mode only.
0 to 4294967295, command
Profile speed unit's
6081h - P ) Note: Valid only for PP 436906 RW | UINT32 R
Profile Velocity .
mode, uniform speed
during position planning
contour 0 to 4294967295, command
acceleration unit/s2
6083n i Profile Note: Valid for PP/PV 10922666 RW | UINT32 R
Acceleration mode only.
contour 0 to 4294967295, command
deceleration unit/s2
6084n i Profile Note: Valid for PP/PV 10922666 RW | UINT32 R
Deceleration mode only.
Quick stop 0 to0 4294967295, command
deceleration unit/s2
h - : RW | UINT32 R
6085 Quick Stop Note: PP/PVICSP/CSV are 0 UINT3
Deceleration valid.
Torque Ramp 0" 4294967295, unit:
7h - RW INT32 R
608 Torque Slope 0.1%l/s 0 UINT3
Electronic Gear
1h .
609 Gear Ratio
o1h Motor Resolupon 1 to 4294967295, 1 RwW | UINT32 ™R
Motor Revolutions | molecular
Load axis
02h resolution Llto 4294967295’ 1 RW | UINT32 TR
denominator

Shaft revolutions
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I ndexin | SQubinde
g X

Name

Descriptive

Factory
setting

Setting | Ogital
method | typology

Map
(math.)

6098h -

Zero Return Mode

Homing Method

0: None

1: Reverse to zero, the
deceleration point is the
reverse limit switch, the
origin is the motor Z
signal, the Z signal must
be encountered before
encountering the reverse
limit falling edge

2: Positive return to

zero, the deceleration
point is the positive

limit switch, the origin

is the motor Z signal,

the Z signal must be
encountered before
encountering the falling
edge of the positive

limit

3: Positive return to

zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
origin switch on the same
side of the falling edge

4: Positive return to

zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
origin switch on the same
side of the rising edge

5: Reverse to zero, the
deceleration point is the
origin switch, the origin

is the motor Z signal,
before encountering the Z
signal must first
encounter the origin
switch on the same side
of the falling edge

6: Reverse to zero, the
deceleration point is the
origin switch, the origin

is the motor Z signal,
before encountering the Z
signal must first
encounter the origin
switch on the same side
of the rising edge

7: Positive return to

RW INT8 R
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| ndexin
9

Sibinde

Name

Descriptive

Factory
setting

Setting
method

Ogital
typology

Map
(math.)

zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
origin switch on the same
side of the falling edge

8: Positive return to

zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
origin switch on the same
side of the rising edge

9: Positive return to

zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
rising edge of the other
side of the origin switch
10: Positive return to
zero, the deceleration
point is the origin

switch, the origin is the
motor Z signal, before
encountering the Z signal
must first encounter the
origin switch on the

other side of the falling
edge

11: Reverse to zero, the
deceleration point is the
home switch, the origin

is the motor Z signal,
before encountering the Z
signal must first
encounter the home switch
on the same side of the
falling edge

12: Reverse to zero, the
deceleration point is the
home switch, the origin

is the motor Z signal,
before encountering the Z
signal must first
encounter the home switch
on the same side of the
rising edge

13: Reverse back to zero,
the deceleration point is
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I ndexin | Subinde . Factory Setting | Ogital Ma p
g X Name Descriptive setting method | typology | (math.)
the home switch, the
origin is the Z signal of
the motor on the other
side of the home switch,
the rising edge of the
other side of the home
switch must be
encountered before the Z
signal is encountered
14: Reverse back to zero,
deceleration point for
the home switch, the
origin for the home
switch on the other side
of the motor Z signal,
before encountering the Z
signal must first
encounter the home switch
on the other side of the
falling edge
15 16 No sense, servo
does not perform zero
return action
17-30: Same as 1- 14, but
the deceleration point
coincides with the
origin.
31 32 No sense, servo
does not perform zero
return action
33: Reverse to zero, home
to motor Z signal
34: Positive return to
zero, home to motor Z
signal
35: Take the current
position as the origin
Return to zero
speed
6099 i Homing Speeds
Array
Search for
deceleration point
01h signalspeed | 0104294967295, command | 000700 | gy | UINT32 R
. unit/s
Speed during
search for switch
Search zero signal
o2h speed . 0 tg 4294967295, command 436906 RW | UINT32 R
Speed during unit/'s
search for zero
return -to-zero
609Ah i accelera.tion 0 tg 4294957295, command 43690666 RwW | UINT32 R
Homing unit/s2
Acceleration
position bias -2147483648 to
60B0N i Position Offset 2147483647, command units 0 RW | INT32 R
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I ndexin | Subinde Factory Setting | Ogital Ma p

g X Name Descriptive setting method | typology | (math.)
Note: Forms a positional
instruction with 607Ah
-2147483648 to
Speed Bias 21.47483647, command
60B1h - Velocity Offset unit/'s 0 RW INT32 R

Note: With 60FFh form
speed instruction

- 3000 to 3000, unit: 0.1%
Torque Bias Note: with 6071h
6082 i Torque Offset constitute the torque 0 RW INT16 R

instruction

bit0: Probe 1 enable

0- Probe 1 is not enabled
1- Probe 1 Enable

bit1: Probe 1 trigger
mode

0 - single trigger, only
triggered when the
trigger signal is valid
for the first time

1- Continuous Trigger
bit2: Probe 1 trigger
signal selection

0- Dl input signal

1- Z signal

bit3: Reservation

bit4: Probe 1 rising edge
enable

0 - Rising edge not
latched

1- Rising edge latch
bit5: Probe 1 falling
Probe Functions edge enable

60B8h - Touch Probe 0 - No latch on falling 0 RW | UINT16 R
Function edge

1- Falling edge latch
bit6 - 7: Reserved

bit8: Probe 2 enable

0- Probe 2 is not enabled
1- Probe 2 Enable

bit9: Probe 2 trigger
mode

0 - Single trigger, only
triggered when the
trigger signal is valid
for the first time

1- Continuous Trigger
bit10: Probe 2 trigger
signal selection

0- Dl input signal

1- Z signal

bit11: Reservations
hit12: Probe 2 rising
edge enable

0 - Rising edge not
latched
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Factory
setting

Setting
method

Ogital
typology

Map
(math.)

1- Rising edge latch
hit13: Probe 2 falling
edge enable

0 - No latch on falling
edge

1- Falling edge latch

Bits 14 to 15: Reserved

60B9h -

Probe Status

Touch Probe Status

bit0: Probe 1 enable

0- Probe 1 not enabled
1- Probe 1 Enable

bit1: Probe 1 rising edge
latch execution

0- Rising edge latch not
executed

1- Rising edge latch
executed

bit2: probel falling edge
latch execution

0- Falling edge latch not
executed

1- Falling edge latch
executed

bit3 -5: NA

bité ~ 7: the total number
of imes the probe is
triggered when the probe
1 function is selected as
continuous sampling
hit8: Probe 2 enable

0- Probe 2 not enabled
1- Probe 2 Enable

bit9: Probe 2 rising edge
latch execution

0- Rising edge latch not
executed

1- Rising edge latch
executed

bit10: Probe 2 falling
edge latch execution

0- Falling edge latch not
executed

1- Falling edge latch
executed

bit11 to 13: NA

bit14 = 15: the total
number of times the probe
is triggered when the
probe 2 function is
selected as continuous
sampling

RO

UINT16

60BAh -

Probe 1 rising

edge position
value

Touch probe posl

pos value

-2147483648 to

2147483647, command unit

RO

INT32
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I ndexin | Subinde . Factory Setting | Ogital Ma p
g X Name Descriptive setting method | typology | (math.)
Probe 1 falling
edge position
-2147483648 to
60BBh i value 2147483647, command unit 0 RO | INT32 R
Touch probe posl
neg value
Probe 2 rising
edge position
-2147483648 to
60BCh i value 2147483647, command unit 0 RO | INT32 R
Touch probe pos2
pos value
Probe 2 falling
edge position
-2147483648 to
60BDh i value 2147483647, command unit 0 RO | INT32 R
Touch probe pos2
neg value
Probe 1 rising
60D5h | - edge countvalue |\ eecas 0 RO | UINT16 R
Touch probe 1 pos
cntvalue
Probe 1 falling
60D6h | - edge countvalue |\ aecas 0 RO | UINT16 R
Touch probe 1 neg
cntvalue
Probe 2 rising
60D7h | - edge countvalue |\ oecas 0 RO | UINT16 R
Touch probe 2 pos
cnt value
Probe 2 falling
60D8h | - edge countvalue |\ aecas 0 RO | UINT16 R
Touch probe 2 neg
cnt value
Forward Torque
G0EOh | -  Limit 0 to 3000, unit: 0.1% 3000 RW | UINT16 R
Positive Torque
Limit
Reverse Torque
60ELh | - Limit 0 to 3000, unit: 0.1% 3000 RW | UINT16 R
Negative Torque
Limit
user position bias
60F4h - Following Error 214748364810 . 0 RO INT32 T
2147483647, command units
Actual Value
-2147483648 to
.. 2147483647, encoder unit
Motor Position .
Command Note: The drive has
60FCh - n accumulated the number of 0 RO INT32 T
Position Demand »
encoder position commands
Value .
it has executed.
60FCh = 6062h * 6091h
bit0 © 8:DI1 " DI9
DI status bits 9 to 11: reserved
60FDh i Digital Input bitl2 © 15:VDI1" VDI4 0 RO | INT32 T
bit16 to 31: Reserved
digital output
6OFER i Digital Output

Please visit the official website for more information: http://www.gdetec.com
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I ndexin | SQubinde
g X

Name

Descriptive

Factory
setting

Setting
metho

Ogital
d | typology

Map
(math.)

DO state
forced output
logic

01h

bit0 © 4: DO1 DO5

bits 5 to 11: reserved
bit12 = 15:vVDO1 VDO4
hit16 to 31: Reserved
Note: 0 - not valid
valid

; 1-

RW

UINT32 R

DO Status Force

02n Enable

Same as 60FED1h

Note: 0 - mandatory
ineffective 1 - mandatory
effective

RW

UINT32 R

target speed

6OFFh i Target Velocity

-2147483648 to
2147483647, command
unit/s

RW

UINT32 R

Supported drive
modes

Supported Drvie
Modes

6502h -

bit0: pp (not supported)
bit1: vl (not supported)
bit2: pv (not supported)
bit3: tq (not supported)
bit4: reserved

bit5: hm (not supported)
bit6: ip (not supported)
bit7: csp

bit8: csv

bit9: cst

bit10 = 15: reserved
bit16 to 31: Factory
customization

Note: 0 - not supported ;
1 - supported

0x000003A(

RO

UINT32 N
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Mode usage instructions

8. Description of common objects

8.1Servo operation mode

Servo run mode ( 0x6060 0x6061)

Acronyms

1: Contour Mode Mode

Profile Position Mode - PP Mode

3: Contour speed mode

Profile Velocity Mode - PV Mode

4: Profile torque mode

Profile Torque Mode - PT Mode

6: Back to Home Mode

Homing Mode HMMode

8: Cycle synchronized position mode

Cycle Sync Position - CSPMode

9: Cycle synchronized speed mode

Cycle Sync Velocity - CSVmode

10: Periodic synchronous torque mode

Cycle Sync Torquee CSTmode

8.2Servo state setting

Initialization SO

Failure stop S6

Fault S7

Quick stop S4

No servo failure S1

A l T A
Servo ready S2
T A

Waitine to_turn on
servo enable S3

Servo operation S5

State Description

Behavioral Description

Drive initialization, internal self - test has been completed.

Initialization SO Drive parameters cannot be set and drive functions cannot be
executed
The servo drive is not faulty or the error has been
No servo failure  S1 eliminated.

Drive parameters can be set.

Servo ready S2

The servo drive is ready.
Drive parameters can be set.

Waiting to turn on
servo enable S3

The servo driver waits for the servo enable to be turned on.
Drive parameters can be set.

Servo operation S5

The drive is operating normally, a particular servo run mode
has been enabled, and the motor is energized.

For more information, please visit the company's official website:
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State Description

Behavioral Description

Drive parameters with the attribute "Run to change" can be
set, but not others.

Quick stop S4

The Quick Stop function is activated and the drive is
performing the Quick Stop function.
Drive parameters with the attribute "Run to change" can be
set, but not others.

Failure stop S6

The drive has malfunctioned and is in the process of
performing a fail - safe shutdown.
Drive parameters with the attribute "Run to change" can be
set, but not others.

Fault S7

Fault shutdown is complete and all drive functions are
disabled while allowing drive parameters to be changed for
troubleshooting purposes.

8.3 Control Word 6040h Description

Peratio
n
I .ndex Name Control word Setting takes zettlngs Data VAR | Datatype Uint
ing effect buspeng structure 16
onin
effect
accessibili R | mappa| RP Relevant Data 0~65 Factory
40h . ALL .
6040 ty W| ble DO modalities range 535 setting 0
Bit Name Descriptive
0 Servo operation can Switch on 1- Effective, 0 - Ineffective
be turned on
T h i . .
1 “T” o_n the main Enable voltage 1- Effective, 0 - Ineffective
circuit power
2 Quick Stop Quick stop 0- Effective, 1 - Ineffective
3 Servo operation Enable operation 1- Effective, 0 - Ineffective
4~6 Mode of operation Operatlc?r? modes Related to each servo operation mode.
related pecific
Performs fault reset for resettable faults
and warnings
7 Fault reset Fault reset bit7 rising edge valid,;
bit7 is held to 1 and all other control
instructions are invalid.
8.4Description of status word 6041h
. Operation
Setting . .
! .ndex Name Satus word takes Settlngs_ Data VAR | Datatype Uit
ing Suspensior| structure 16
effect .
in effect
Relevant
accessibili R | mappa| TP . Data 0~65 Factory
6041h ty (0] ble DO modzlltle ALL range 535 setting 0
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Bit Name Descriptive
0 Servo ready. ready to switch on 1- valid,0 - invalid
1 Servo operation can be switch on 1- valid,0 - invalid
turned on
2 servo operation operation enabled 1- valid,0 - invalid
3 malfunctions fault 1 - valid,0 - invalid
4 Maln circuit voltage enabled 1- valid,0 - invalid
electrically connected
5 Quick Stop quick stop 0 - valid,1 - invalid
6 Servo inoperable switch on disabled 1 - valid,0 - invalid
7 warnings warning 1- valid,0 - invalid
8 Manufa.cturer manufacturer - specific undefined function
Customization
9 remote control remote 1- valid0 - invalid
10 target arrival target reach 1 - valid,0 - invalid
11 Interngl restrictions internal limit active 1 - valid,0 - invalid
in effect
12-13 Mode of operation Operation modspecific Related to each servo operation
related mode.
14 Manufa.cturer manufacturer - specific undefined function
Customization
15 The origin has been Home Find 1- valid,0 - invalid
found.
8.5Support Servo Run Mode 6502h Description
I ndex Suppo.rts servo Setting Data VA Uint
in Name operation mode takes | structure R Data type 16
9 Supported drive modes effect
ibili Rel F
6052h Accessibilit RO Mappable NO elated - | Datarange | - ac.tory 0
y modes setting
Bit Descriptive Support or not
0 Contour position mode (pp) 1
Variable frequency speed control
1 mode (vl) 0
2 Profile velocity mode (pv) 1
3 Profile torque mode (pt) 1
4 NA 0
5 Return to zero mode (hm) 1
6 Interpolation mode (ip) 0
Cyclic synchronized position
7 mode (csp) 1
Cycle synchronized velocity mode
8 (csv) 1
Cyclic synchronous torque mode
9 (cst) 1
10~31 Manufacturer Customization Reserved - undefined
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8.6 Mode Select 6060h (same as 6061h) Description

(cst)

torque mode ( cst)

. Operat
I ndex Suppo.rts Servo Setting ion Data VA In
. Name operation mode takes . Data type
ing . Settin structure R t8
Supported drive modes effect gs
6060h Accessibili RW/| Mappable | RPDO Related ALL Data 0~ Fac.tory 0
ty modes range 10 setting
Setpoint Servo mode Show
0 NA reserve
. Ref fil iti
1 Contour position mode (pp) eference profile position mode
(pp)
2 NA reserve
3 Profile velocity mode (pv) Reference profile velocity mode
(pv)
4 Profile torque mode (pt) Reference pro?:)et)torque mode
5 NA reserve
Reference origin regression
6 Return to zero mode (hm) model (hr)
7 Interpolation mode (ip) unsupported
8 Cyclic synchronized position Reference cycle synchronized
mode (csp) position mode ( csp)
9 Cycle synchronized velocity Reference cycle synchronized
mode (csv) velocity mode ( csv)
10 Cyclic synchronous torque mode Reference cycle synchronized
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9. Mode usage instructions

9.1 PP model

9.1.1 Instructions for use

This mode is mainly used for point  -to - point positioning application. The
host computer gives the target position (absolute or relative), speed,
acceleration and deceleration of the position curve, the servo internal
trajectory generator will generate the target position curve instruction
according to the setting, and the driver will complete the position

control, spe ed control and torque control.

9.1.2 input - output relationship

FF mode
—— Control Word Status word -
BO40L A041h
g Target location actual position
BOTAL BOG3h -
p- Contour speed Actual Speed -

BOS1H BOBCH

— = Profile acceleration fActusl torgque — =

BOS35h BOTTh
pFrofile deceleration Position -
BOS3h dewiation
BOF4h

g Fosition reaching
threshold BOGTh

— 4 Location reaching

the window BOBSh

= Threshold for excessiwve
positional dewiationBOBSh

9.1.3 Description of key objects

Control word 6040h
Jassifier
for o
honorific Name Descriptive
people
0 Servo ready. BitO~bit3 are all 1, indicating startup operation.
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1 Turn on the main circuit power
2 Quick Stop
3 servo operation
. The risi f  this bit f to 1 indicates th
4 New target location? e rising edge(_) is bit from 0 _q indicates the
pre-triggered new target position.
5 Immediate Updates 0: Not immediately updated 1: Immediately updated
6 Absolute Position Command / 0: Target position is an absolute position command
Relative Position Command 1: The target position is a relative position command
Status word 6041h
Qassifier
for -
e Name Descriptive
honorific P
people
. 0: Target position not reached
10 Target arrival get posit .
1: Target location reached
- 0: Target position can be updated
12 Target position update 9 p . P
1: Target positions may not be updated
0: No positional deviation fault
13 Follow the wrong path ) . p o .
1: Excessive positional deviation malfunction occurs
0: Home return to zero not completed
15 Home return to zero complete
1: Home return to zero complete

9.1.4 Position curve generator

9.1.4.1 Control Instruction Timing 1 - Immediate Updates

1) The host computer is first updated to modify the other attributes of
the displacement command as needed (acceleration time 6083h,
deceleration time 6084h, profile velocity 6081h, target displacement
607Ah)

2) The host computer sets bit4 of the 6040h from O to 1 to indicate
that the slave has a new displacement command to enable

3) After receiving the rising edge of bit4 of 6040h, the slave station
makes a judgment on whether it can receive the new displacement
instruction :if  the initial state of bit5 of 6040h is 1, and bit12
of 6041h is O at this time, it indicates that the slave station can
receive the new displacement instruction; after the slave station
receives the new displacement instruction, bitl2 of 6041h is set
from O to 1, which indicates that the new displacement instruction
has been received After the slave receives the new displacement

instruction, bitl2 of 6041h is set from 0 to 1, indicating that the
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new displacement instruction has been received and the slave is in a
state where it cannot continue to receive the new displacement
instruction.

4) As soon as a new displacement instruction is received (bit12 of the
6041h changes from 0 to 1), the servo immediately executes the
displacement instruction.

5) The host computer receives the slave's status word 6041h with bit12
changed to 1 before it can release the displacement command data and
set bit4 of control word 6040h from 1 to O to indicate that there is
currently no new position command.

6) Since bit4 of the 6040h is valid for change along, this operation

does not interrupt the executing displacement instruction.

9.14.2 Control Instruction Timing 2 - Not Immediately Renewable

1) The host computer is first updated to modify the other attributes of
the displacement command as needed (acceleration time 6083h,
deceleration time 6084h, maximum operating speed 6081h, target
displacement 607Ah).

2) The host computer sets bit4 of the 6040h from 0 to 1 to indicate
that the slave has a new displacement command to enable

3) After receiving the rising edge of bit4 of 6040h, the slave station
makes a judgment on whether it can receive the new displacement
instruction :if the initial state of bit5 of 6040h is 0, and bit12
of 6041h is O at this time, it indicates that the slave station can
receive the new displacement instruction; after the slave station
receives the new displacement instruction, bit12 of 6041h is set
from O to 1, which indicates that the new displacement instruction
has been received After the slave receives the new displacement
instruction, bitl2 of 6041h is set from O to 1, indicating that the
new displacement instruction has been received and the slave is in a
state where it cannot continue to receive the new displacement

instruction.
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4) After the host computer receives that bitl2 of status word 6041h has
changed to 1, it can release the displacement instruction data and
set bit4 of control word 6040h from 1 to O to indicate that there
are currently no new position instructions.

5) The slave detects that  bit4 of control word 6040h has changed from 1
to 0. After the current segment positioning is complete, bit12 of
6041h is released, indicating that the slave is ready to receive a
new displacement command. In the non -immediate update mode, the
servo may not receive a new displa  cement instruction while the
current segment is running, the servo may receive a new displacement
instruction when the positioning of the current segment is complete,
and the servo executes the displacement instr uction as soon as it is

received (bit12 of 6041h changes from O to 1).

9.1.5 Recommended configuration

RPDO TPDO Note
6040h control word 6041h Status word necessaril
Control Word statusWord y
607A: Target location 6064h Position feedback .
o . necessarily
target position position actual value
6081h Contour speed .
! . necessarily
profile velocity
6083h Profile acceleration
' - selectable
profile acceleration
6084h Contour deceleration
i . selectable
profile deceleration
6060h Mode selection 6061h Operating mode display
. . . selectable
modes of operation modes of operation display
9.2PV mode

9.2.1 Instructions for use

In this mode, the upper controller sends the target speed, acceleration
and deceleration to the servo driver, and the speed and torque adjustments

are executed by the servo internally.

9.2.2 input - output relationship
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FV mode

- Contrel Werd Status word -
E040% BO41h
Contour speed
BOS1h F actual position -
BOB3h
p= Frofile acceleration hotual Speed =
BOS3h BOBCH
-_Prnfile deceleration
BEOS3h
= Mode zelection Operation mode -
BOBOL dizplays BOEL1R

9.2.3 Description of key objects

Control word 6040h
Qassifier
for .
o Name Descriptive
honorific P
people
0 Servo ready.
1 Turn on the main circuit
power Bit0~bit3 are all 1, indicating startup operation.
2 Quick Stop
3 Servo operation
. 0 Servo set by BitO~bit3
8 Pause (media player . . .
( player) 1: The servo is paused by pressing the 605Dh setting.
Status word 6041h
Qassifier
for _
- Name Descriptive
honorific P
people
. 0:T t iti t hed
10 target arrival arget posi |or_1 not reache
1: Target location reached
. . 0: Neither position command nor position feedback is
Software internal location
11 overrun overrun
1: Position command or position feedback overrun
0: Home return to zero not completed
15 Home return to zero complete
1: Home return to zero complete

9.2.4 Recommended configuration

RPDO

TPDO

note

6040h control word

6041h Status word

necessarily
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controlWord statusWord
6081h Contour speed .
' . necessarily
profile velocity
6083: Contour acceleration 6064h Position feedback
. . . selectable
profile acceleration position actual value
6084h Contour deceleration 606C: Velocity feedback
. . . selectable
profile deceleration velocity actual value
6060h Mode selection 6061h Operating mode display
. . . selectable
modes of operation modes of operation display
9.3PT mode
9.3.1 Instructions for use
In this mode, the upper controller sends the target torque 6071h and the

torque ramp constant 6087h to the servo driver, and the torque adjustment

is executed by the servo internally. When the speed reaches the limit value

will enter the speed regulation stage.

9.3.2 input - output relationship

p Control Yord
B040h

Target torque
BOT1h

b= Torque ramp BOSTh

FT mode

B Mazimum torque BOTZh

——® Positiwve torque limit BOEOL

P Rewerse torgue limit BOELL

——————— = Speed limit walue BOTFL

Mode =zelection

BOGOR

122 GUIDE

Status word -
Bl41ih

hetual torgue
L
BOTThL

Operation mode
dizplays BOELR
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9.3.3 Description of key objects

Control word 6040h
Qassifier for
honorific Name Descriptive
people
0 Servo ready.
1 Turn on the main circuit
power Bit0~bit3 are all 1, indicating startup operation.
2 Quick Stop
3 servo operation
0 Servo set by Bit0O~bit3
8 pause (media player) 1: The servo is paused by pressing the 605Dh
setting.
Status word 6041h
Qassifier for
honorific Name Descriptive
people
. 0: Target position not reached
1 Tar rrival .
0 argetarriva 1: Target location reached
. . 0: Neither position command nor position feedback
Software internal location .
11 overrun is overrun
1: Position command or position feedback overrun
15 Home return to zero complete 0: Home return to zero not completed
1: Home return to zero complete

9.3.4 Recommended configuration

RPDO TPDO Note

6040h control word 6041h Status word Necessaril
controlWord statusWord y
6071: Target torque Necessarily

profile torque
6064: Torque feedback Selectable
Torgue actual value
6060h Mode selegtlon 6061h Operating r'node.dlsplay Selectable
modes of operation modes of operation display

9.4 CSPmodel

9.4.1 Instructions for use

In the cyclic synchronized position mode, the upper controller completes
the position instruction planning, and then sends the planned target
position on 607Ah to the servo drive in a cyclic synchronized manner, and
the position, speed, and torque control is completed internally by the

servo drive.

9.4.2 input - output relationship

GUIDE 33
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Contrel Werd
BO40k

- Target location
BOTAR

Fosition

60B0h

deviation

™ Gear ratioB(91h

Fosition reaching
threshold BOBTh

Location reaching
—————= .
the windew B0BZh

CEF mode

. Threshold for excessive
positional dewiationBO0GSh

- Mode zelection
BOB0L

9.4.3 Description of key objects

Status word -
BO41h
actual position -
BOE3hL
hetual Speed -
BOECH
Aeotual torque -
BOTTh
Position
-

dewiation

BOF4h

error code B03Fh ——— =

- Operation made
displays BO0O61L

Control word 6040h

Qassifier
for L
honorific Name Descriptive
people
0 Servo ready.
1 Turn on the main circuit
power BitO~bit3 are all 1, indicating startup operation.
2 Quick Stop
3 Servo operation
. 0 Servo set by BitO~bit3
8 Pause (media player) 1: The servo is paused by pressing the 605Dh setting.
Status word 6041h
GanScl)frler Name Descriptive

GUIDE

Please visit the official website for more information:

http://www.gdetec.com




honorific
people

0: Target position not reached
1: Target location reached
. . 0: Neither position command nor position feedback is
Software internal location
11 overrun overrun
1: Position command or position feedback overrun
0: Home return to zero not completed
1: Home return to zero complete

10 Target arrival

15 Home return to zero complete

9.4.4 Recommended configuration

RPDO TPDO note
6040h control word 6041h Status word Necessaril
controlWord statusWord y
607Ah:.Target .Iocatlon Necessarily
profile velocity
60645 .Posmon feedback Selectable
Position actual value
606C: .Velocny feedback Selectable
velocity actual value
9.5CSVmode
9.5.1 Instructions for use
In the cycle synchronized speed mode, the upper controller sends the

calculated target speed  of 60FFh cycle synchronized to the servo driver,

and the speed and torque adjustments are executed by the servo internally.

9.5.2 input - output relationship

Coy mode

# Contrel Word Status word
G040k G041k

# Target speed BOS1h actual poesitiom =

BOB3h
b Speed offset BOBElL  Actual Speed —™
BOECH

& Maximum speed BOTFL

= Mode selection Uperation mode -
BOBOL di splays BOELL
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9.5.3 Description of key objects

Control word 6040h
Qassifier
for honorific Name Descriptive
people
0 Servo ready.
1 Turn on the main circuit
power Bit0~bit3 are all 1, indicating startup operation.
2 Quick Stop
3 Servo operation
. 0 Servo set by BitO~bit3
8 Pause (media player . . .
( player) 1: The servo is paused by pressing the 605Dh setting.
Status word 6041h
Qassifier
for honorific Name Descriptive
people
. 0: Target position not reached
10 target arrival .
9 1: Target location reached
Software internal 0: Neither position command nor position feedback is
11 location overrun overrun
1: Position command or position feedback overrun
15 Home return to zero 0: Home return to zero not completed
complete 1: Home return to zero complete

9.5.4 Recommended configuration

RPDO TPDO note
6040h control word 6041h Status word necessaril
Control Word statusWord y
60FFh: Target speed .
i . necessarily
profile velocity
6064: Position feedback
- selectable
Position actual value
606C: Velocity feedback
. selectable
velocity actual value
6060h Mode selection 6061h Operating mode display
. . . selectable
modes of operation modes of operation display

9.6 CSTmode

9.6.1 Instructions for use

In this mode, the upper controller

sends the calculated target torque

6071h periodically and synchronously to the servo drive, and the torque

regulation is executed by the servo internally. When the speed reaches the

limit value it will enter the speed regulation phase

9.6.2 input - output relationship

GUIDE

Please visit the official website for more information:

http://www.gdetec.com




CET mode

Control Word

= Statuz word -
B040h ED41h
o Target torque hotual torgue -
BOT1R BUTTL
= Speed limit walue BOTFL
e Maximum torque BOTZhL
- Made =election Operation mode -
BOB0h displays BOB1L
9.6.3 Description of key objects
Control word 6040h
Qassifier
for L
honorific Name Descriptive
people
0 Servo ready.
1 Turn on the main circuit
power Bit0~bit3 are all 1, indicating startup operation.
2 Quick Stop
3 Servo operation
. 0 Servo set by BitO~bit3
8 Pa dia pl . . .
use (media player) 1: The servo is paused by pressing the 605Dh setting.

Status word 6041h

dassifier for

e Name Descriptive
honorific people

0: Target position not reached

10 Target arrival .
g 1: Target location reached
0: Slave not following command
12 Save follow command g
1: Slave follow command
0: Home return to zero not completed
15 Home return to zero complete

1: Home return to zero complete
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Case with EtherCAT Master Controller

10. Case with EtherCAT Master Controller

10.1O0peration with TwinCAT3
10.1.1 Importing XML files
Copy the slave description XML file "SD110E CiA402 V1.10.XML", which

corresponds to the SD110E driver software version, to the corresponding

directory of TwinCAT3 , as shown in Figure 58 .

(C) »[TwinCAT » 31 > Config > lo » EtherCAT ]

=5 ENEN

i
i
'

+

Beckhoff AX5x00 022-12-28 14:4¢ W=
RES 2022 28 14:49 2
| | PSE GiA402 V1.10xml | : 111:42 XMLFile

Figure58 Importing XMLfiles
10.1.2 NewTwinCAT3 Project

:aq Qart Mage - Micnsch Vs Sudo Adm rimars) A 4 k ta P o & X
fLE L0 VW DEBUG  TWINCAT  TWINSARL AIC TOOLS  SCOME WINDOW  WEW

B-u-L < bk, - ’ RN ECRE .,

Buky 202225 (Defout] - | -

» 2013 Shelll we #roject

"Intequi‘et ' Focert NET framwwork 45+ S0t byt | Defaak ARHES

s ' TMOLAT XAE Praject (XM furmat) [EUSUIIREN  TYPe: TwinCAT rcjects
4 Terrglatea

TwieCAT XAE Systemn Masager

Start Other Project Types 3 Cenfguration
# TwinCAT Messursment,

\per ot -
f=m

Figure59 Creating a new TwinCAT3 Project
10.1.3 TwinCAT Network Card Installation

Click TWINCA®Show Real Time Ethernet Compatible Devices in the menu

bar, the following box will pop up, check Compatible devices and click

Install

For more information, please visit the company's
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Casewith EtherCAT Master Controller

After the installation is completed as shown in

Figure 60 , the network

adapter shows TwinCATIntel PCI Ethernet Adapter then it is successful.

ﬂ PedrCAT Prigct? - Mironoh Vines! St [Adminity stor

FREOIDIT VIEW  MROACT  BUND  DEBUG  TWINCAT  TWINIAUE  C TOOME  SCOST WINDOW  MILP

2

©

B-o-CBPIX &7 b dowh - Relewse  +| TwnCAT RT () ’ WsmecRO-,
Suldallosded + . B B B2 &N ctocar “y '
! . X .!
@ o-¢ s~ X frvan ZRE BN BBV R
- o Peviatinn - e lne
~ ! loataligton of TWinCAT RT-Eherret Adagtery X
W) Schution TanCAT R r pags
. »"H‘AYM (hare A, uporets | v b tereen
Ml svsTem 3 — B Ymaptics P Semmors (WEBF) P1D=0017)
i MOTON == =i { *R. RLowmen
B e - = 2
B SRy oot demes | § SEAmamn
e < @ rorgoRtie daaces J ¢ ARG BnwR
R @ BAGHEIR - oy Whvnes N T8 2 Beum
" d_‘“ @ Detind deven v @ RasEn
% Devicos
3 Meppmgt @ I'mxl‘ Wieehwas-N 7283
oot .
J @ TWCAT-letel PCI Ehernet Adagter [Gigabity
™ S Brge WAN Mimigcr (0tvd)
@ WAN Misigent (7)
AN Mg (P4
@ WAN Misigen 0217

Figure60 Example of a completed installation

If the network adapter displays TwinCATIntel PCI Ethernet Adapter with

exclamation mark warning after installation (as shown in Figure61 ), please
reboot the computer to confirm again
v @ RAEES
& Intel(R) Wireless-N 7265
@ TAP-Windows Adapter V9
@@ TwinCAT-Intel PCI Ethernet Adapter (Gigabit) |
WAN Miniport (IKEv2)
Figure61 Installation Failure Example
10.1.4 Scanning slave devices
O el Brojectl - Mersanh Viessl Studic |admeitanes v Lo P mw B x
FE DT WiEw  MROMECT  BUND  OFEUG  TWINCAT  TWINEAME ML TOOME  SCOME  WINDOW  rE0
B-o-t X 2- 0 . A - Relase = TwinCAT BT (i) » RS CeRD-,
Buid 40222% (losded - . I B Ev‘, W clecas

@ o-0 »y-

t Vissel Shedic

oo of devices ca be found mtsean cody

Scanning Slave Devices

Figure 62

Please visit the official website for more information:
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Scan to the slave device and click OK

O TWCAT Frapert? - Micumoh Viue! Sand

ALE DT VEW TROECT BUMD DERUG TWINCAT TWINSME NC TOOLS SCOPE  WINDOW HILP
d8-o-S o TwinCAT KT (i) Jlm
Buid4022250ceded + |, W I B SR E®| N1, dccas ole

Bl Sobnon Euphorer
QD o-F &~

P dmach - temars

P
Aon TainCAT Project? (1 project
1 new 1O devicas ound X

o MOTION

B nc
§ CAFETY /
0 i

%o
Sl TWCAT Projec?
» il svsTem
L»."l....:p-‘uy BIAR 21Vl Lraed PO Dibarat Acdagron r,wa i [ ]
Carcal

Figure63 Scan to Slave Device

Click Yes (Y).

@ i

L Bro

Figure 64 Start Scanning

The SD110Ehas been scanned click OK to add the NC axis

’Q turl Al Progect? - Maresah Viesl Stadic |Adme v

FE DT ViEw  MROJECT  BUND  DEBUG  TWINCAT  TWINEAFE M TOOMS  SCOM  WINDOW €0
B-o-t > . P AT v Fawace = TwinCAT BT (i) ey
Sdwstosded - . W B2ZRE W1 caocns “ls

. ¥ x

Solston Explomer
@ o-0 5~
t p
B Sokon TwinCAT Project? (1 project]
ol TWecAT Brojar?
L Doot
- MOTION

EMerCAT diveisd added

% ]
4 % Device 2 (BhrCAT) e o ] | ‘l &) I
Caced

3 ONC - Confpaston

=% mage

% rege indo

T Sprelnin

» oot
b W Cuen

¥ @ wicDuts /‘

o Wageogy

Figure65 Adding NC Axes

Click No (N) to not activate Free Run mode

Please visit the official website for more information: http://www.gdetec.com
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Merceoh Viseed Stude

0 Actuuis Sree B

Figure 66 Mode Activation Selection

Click Activate Configuration to activate the configuration

0 rZAl Broject? - Micresnh Visssl Studic |adrsitratar v  La P mw B X
FE EDT VIEW  SROJECT  BUND  DEBUG  TWINCAT  TWINEAFE M JOOMS  SCOM  WINDOW €0
8.0t 4 X & > st v Release || TWinCAT KT (uid) -l RroECeRD-,
Buiid 402233 (Loaded - n- BE2RNE w1 e -}

L o
o & MoToN
PN NG Task | S5

Acrvome Cobguimen

1048 COrfiguratines wil b e i

Figure67 Activation Configuration
Click OK.

Microsoft Visual Studio

0 Restart TwinCAT System in Run Mode

o=

Figure68 reboot
The slave (SD110E) is OP after synchronization is completed.

12 GUIDE
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B TWnCAT Project? - Microsch Vimal Studic (Administoator) A4 & Lo Plm & %X
P EOT VIEW SROJMCT BUND DFEUG TWINCAT TWINIAFE MC  TOOKS 400N WINDOW  +eEw
B-rot WP XF SRS " Belase = TwinCAT BT (i) -, - BrDEEeRD-,

Bt losded - . Il B Wl o

Genaesl  Adagter TtherCAT Owine  Cof - Onlirm

Ad.  Nawe Stare
001 Dvlen 1 (750) oe

At Uate or Conrter Cydic

- Pre-Op SileCp Op

Savnd Fraores 337
w0

Cewr CAC Cloar Frames
/0

Box Nume s Ty e  Owize Edunl.
Drive 1 SE 0 7.0

Figure69 Slaveis OP
10.1.5 brief trial run
10.1.5.1 Modify the position factor

Since the number of encoder lines is 10000, the default value of 0.0001

is used here, i.e. running Imm motor revolution.

D TwnCAT Srojeat? - Miroaoh Vived Sunbo (Administrator) A& : P m @ x
FAE EDT VW PROECT BUID OFRUG TWINCAT TWINGUE MC TOOS SO WINDOW  HEw
8-u-4 -~ b Anach. - Relware o TwinCAY RY (54 i - WrRReRO-.

fud S 0osded -, w B B N 1.l “tocals

e

B+ B TwinCAT roject?
vl svivesm
« @ MOTION
o B NC-Taekt s
B NC-Tadk 1 5B [Scakeg Factor Numarator 00091

Scalng Factor Desominator (defast: 1.0) 10

Bouten But ao

Modulo Factor (a.g. 36807 3000
Tolerance Window for Moduio Stant a0

Ercoder Mank (masrmum encoder vaus) OFFFFFeee

Ercoder Sub Mask (absclete renge masmma.  OO0OFFFFF

Reterence Spatem INCREMENTAL

Lime Swtx s

Sok Poriton Lmt Mrsmum Moo ng FALSE
Mrsmum Boston [ 14

Sof Aonton Limt Masrvum Montorieg FaLsE
Massrnm Postion 00

+  Fiter

&% NC-Tosk | SA5 - Device 2
&% NC-Task | 5A% - Device 2

Figure70  Modifying Position Factors

10.1.5.2 Setting the servo operation speed

Set the Target Position equal to 20mm,  set the Reference Velocity equal
to 50mm/s, and set the Running Speed Target Velocity equal to 10mm/s

(corresponding to a motor speed of 600RPM).

Please visit the official website for more information: http://www.gdetec.com GUIDE 143
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B TwRCAT Frojea? - Microtoh Visedt Stusbo (dminatr avor] v P - & X
FE EOIT VEW PROMCT BULD DESUG TWANCAT TWINSAE WC TOOLS SCOPE  WINDOW  WEws
B8-p-2 P X P Attach. - Rdsare v TweCAT AT () S S WrmREemND-,

Buld 402 . ean A 2.1 etocels iy * »
- Anls 1 Contruous Ads
Ganersl Setirgs Parserwter Dynamics Orire  Funciors Coupling Compersaton —
. »
-

4 G TwnCAT drcject? - \ 0.0000 o Pt ;;,: it A
A 0 Pnane b

b il sravem
4 & MONON Lag Distance (menimass  mm{ Aol Velooty: merva) Semport Veloory:  prwis] Daaried SMOS NOT ©

o M NCTaek 1 S0 00000 (.00, 0.0000 06000 00000 a
B NC-Tosk 1 58 L . TINCANC Task |
v o ot corol O %) Erron
2% tmage Override — (‘, otal J Contro up:uc ) § 3 a »
™ Tables T ks o AR SavninOwnFh Falee
B otjen S fog) Statun (phys. trabisg
- ".""’;. . [IResdy FINOT Movng [ Cospied Mode Comroter
. " < - )
Ccabeared [IMowng Fe [J1n Target Pos. | Feed Fe
W, B
o} Dvive
- Ol

[CIsas lob CiMoving B [0 Pos. Range [Jfeed B

Comtroler Cv-Factor [rrervasreen) Fabereece Velooty
0

o
W O 1

Target Poaice trrem) Twrget Veleony:
0

ot © 4
e || 5 ] B

&% NC-Task 1 SAF - Device 2
&% NC-Tosk 1 S5 - Device 2

Somon Dxplcrer

Fig. 71 Setting the servo running speed

U Make sure that the servo motor can be operated
CAUTION normally and that there is no interference
between the mechanical connection and operation.

10.1.5.3 Start servo operation

As shown inFigure 72 , click  Set->All - >F5 in order.

B "winCAT Proer? - Micrcash Vil Stadic (Admiriew mer A 4 & la Phim\i W3
FLE DT VW PROMCT BUND  DEBUG  TWINCAT TWINSARE JiC  TOOLS  SCOM  WINDOW  rewr
8a-n-t e LD . Belace o TwiiCAT BT Gt - - WD BERD,

S tonded - . W WL clecs “a -
TwrCAT Proect? = x

% - -
Qo-a» Genersl Semings Parameter Opmamics Orivw  fusctiom Coupling Compensation

@ U "WinCAY Project? - \ 0.0000 Sarpoent Pocticn ]
bl svstom 00000

« @ monon Lag Distance Grirymaud i Actesl Velocky sl Setpoint Velocky:  Jmmied
« BncTad s 0.0000 00, 0000 00000
B NC-Task 1 VB Overrider W) Totel / Contred Ounpet 1] £

¥ ivage
100.0000 % 000/ 000 % 0 (e s
T Tables Set brabing x

O ( L’ ) »
W Otyecrs Statun Gog) S (phy i =

%L 7 Reasy 2NOT Moving  [TJCoupled Mode Ffeeetn

¥ Cante
o B Ais -4 A
» BE ClCalbrated [ Moning P Cw Target Pos 2 L Feme B Cocnl
[ ¥es Joo [ Mening B [CIw Pos. Range * Owwee 37

b ol Dvve -
. O e |
In i~ =

Cortrelier Ky Factor [ren/aime] Refererce Veocty

Y w

Target Sowtae m) Target Velcony.

5 "8 Dwvice 2 (EsharCAY E’ i] i, E‘ E - 3—’ E‘
4 2% Magpings
3

o NC-Tak 1 SAF - Dwice 2
@ NC-Taukc 1 SAT - Dwvice 2

Figure 72  Starting servo operation

The servo reaches the target position at the end of the run.
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0 TwinCAT Praject? - Micresoh Yisssl Stedio (Admnistrater) A4 ‘ P =B x
FAE EOT  VIEW PROMCT BUND DEBUD  TWINCAT TWINGASE PIC  TOOIS SCOPE  WINDOW  Mew
QB-0-2udlrd P Amach.. - Release o | TwinCAT RT 0ol Y R BERO-,
Sud &2 0cuded - . w Wl B N7, coces 5= * v

TweCAT Projec? « x |

- Axis 1 Cortirucus Asis
Qo8 s- Generdl Semtings Parameter Opmemics Ovine  Funciors Coupling Compensetion *

S O

@ TweCAT Projea? \' Setwcet Fosticn . - 5 Mise
* ol svstem 2020 Merma)

« @l Moo Log Ointance (rurymant: mwm)] Actesl Velochy: [reva) Sempoiet Velocly:  fmenini Olasbled
o M NG Tak 1 S 00000 (0330, 0331 00010 00000 o e
B NC-Tank 1 S8 Ovevride %) Toes / Control Cungass 1% Error
1000000 % 000/ 000 % 0 ()

St Oog) St (phes ) Evabirg
SN FANOT Moving [Caupled Mode U Comtroler
[Caibratad [ Maning 2 Target Pou A feed e
[ e oo [ Moning B (2 Pou Range A fond Bu

Cartrobins Ko Factor A Reteverce Velocty
L | I
Target Pomtar Rl Target Veicciny

Y 0

Con »
S ||

@' NC-Tadk 1 341 - Dwvice 2
' NC-Tadk 1 SAF - Dovice 2

Figure73 End of run
10.2Example of use (Pepperl+Fuchs master)

10.2.1 Adding masters and slaves

@l PP_DEMO - TcXaeShell(E=F25)
A(F) desR(E) MWMB(v) IHE(EP) SEAR(B) ¥EEl(D)  TwinCAT  TwinSAFE
5 '\'_?[n’ﬁvﬁv;’a}'ff|3{,ﬁ]' | 2 - ¢ v|Re|ease ~

Build 4024.47 (Loaded ~ - g [EH|| 2 v |[®]%. @& | pp_DEMO

PP_.DEMO + X

BORS EETISETEES - B x

an | Yo o
o O & B [ © (=1 [ o~ - General Ethe:
BT RS ETREIESE(Crl+)) ~ -

R A=A ="PP_DEMO"(1 ANIEHE) Name:
< o pP_DEMO
> @l sYSTeEmM
- MOTION
> & NC-Task 1 SAF
PLC
&5 SAFETY
m C++
& ANnaLYTICS
- 3o
4 % Devices
4 =% Device 1 (EtherCAT)
%% Image
%% Image-Info
2 SyncUnits
Inputs
@ Outputs
@ InfoData
M Drive 1 (SD100E)
b 1st Transmit PDO mapping
> Bl 1st Receive PDO mapping
> [ WcState
4 InfoData
« @% Mappings
m 1 NC-Task 1 SAF - Device 1 (EtherCAT) 1
@ NC-Task 1 SAF - Device 1 (EtherCAT) Info

Object Id:

Type:

Comment:

Name

MY VVYwY

Statusword

Position Actu:
Velocity Actuz
Torque Actua
Following Err
Touch Probe
Touch Probe
Error Code

R EREERREER.

Time Stamp

Figure 74 Adding Masters and Slaves
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10.2.2 Servo axis setting

i@l PP_DEMO - TcXaeShell(=T25)

ZEHF)  RWE) WB(V) WEP) £AB) ERKD) TwinCAT  TwinSAFE  PLC  ERAM)
fo-o|B-ac2 w e X @ |9 - | Release - TwinCATRT (x64) .
| Build 4024.47 (Loaded - - 1 [HH]| ] & . |[@]%. #&| Pp_DEMO - <Local>

] BRRAEPP_DEMO(1 AEE)
4 .l PP DEMO
> (@l sYSTEM 1
4 MOTION <= ——
4 B NC-Task 1 sAs<%
[ NC-Task 1 SvB
22 Image
1 Tables
Objects

4 S Axes

b, Enc
b 2} Drive
lae Ctrl
4 Inputs
b @ Outputs
gl ric
@) sareTY
C++
& anavyTIcS
4 1/0
4 "% Devices
4 % Device 1 (EtherCAT)
2% Image

2% Image-info
b 2 SyncUnits

3 oo
BRAHREREEE FSHa s b

General

PP.DEMO + X

Settings

Parameter
Maximum DynamicA-

Figure 75 Servo Axis Setting

10.2.3 Servo encoder setting

@] PP_DEMO - TcXaeShell(BIES)
THHF)  REE) WEM  EEE)
2 -0 |RB-o-auk

. Build 4024.47 (Loaded ~ _

£ERE(B)

RS EEEETER

@E-| -S| -
EERASEEFEESECU+)

Q) RS PP DEMO(1 ANRE)

4 gl Pr_DEMO
b @l sYsTEM

4 [& MmoTION <#
- NC-Task 1 SA@

[@ NC-Task 1 SVB
=% Image
[ Tables
Objects
4 e Axes
4 Bt Axis 1=
[N Enc<:|3
b =l Drive
oy, Crl
b Inputs
b B Outputs
Bl rc
[# saFeTY
C++
& ANALYTICS
- 1o
4 * Devices
4 == Device 1 (EtherCAT)
%2 Image
%% Image-Info
b 2 SyncUnits

b oo
ARG EESEERE Bl

ara

Encoder Evaluation:

Invert Encoder Counting Direction
Sealing Factor Numerator t
Scaling Factor Denominator (default: 1.0)
Position Bias
Modulo Factor (e.g. 360.0%)

Telerance Window for Modulo Start

Encoder Mask (maximum encoder value)

Encoder Sub Ma

Reference System
- | Limit Switches:
Soft Position Limit Minimum Monitoring
Minimum Position
Soft Position Limit Maximum Monitoring

Maximum Position

+ Fipan?
+ ing:
Download Upload Expand All

Figure 76  Servo Encoder Setting

10.2.4 Add PLC project, add motion library

GUIDE

Scope THRM &OW)

e

absolute range ma smmiges-:

#EN(H)

> ... ~ .

Parameter Dynamics Online Functions Coupling Compensation

Reference Velocity 5 C— = 3000.0
Maximum Velocity 6 = 30000
Maximum Acceleration 15000.0
Maximum Deceleration 15000.0
Default Dynamics:
Default Acceleration 1500.0 0
Default Deceleration 1500.0 50
Default Jerk 2250.0
Manual Motion and Homing:
Fast Axis Stop:
Limit Switches:
Monitoring:
Position Lag Monitoring 7:>- FALSE
Maximum Position Lag Value 5.0
Maximum Position Lag Filter Time 0.02 0.02
Po@n Range Monitoring TRUE _'_l TRUE
Download Upload Expand All Collapse All

VBA(D) TwinCAT TwinSAFE PLC EBA(M) Scope ITHRM &S00
| © < © <| Release - TwinCAT RT (x64) - > B -
|[®@]s. @& | pp_DEMO - | <Local> ~l=E
| X
General MNC-Encoder Parameter Time Compensation Online

Offline Value
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OxFFFFFFFF

00001 FFFF
"INCREMENTAL"
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Collapse All | | sel
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(@l PP_DEMO - TcXaeShell(B2S)
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Figure77 Add PLC project, add motion library
10.2.5 Add GLVs, DUTs

@ PP_DEMO - TcXaeShell(=E)
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> Gh PlcTask (PlcTask) . ‘;::i:
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- 1o as
4 Q%Dev;ces 30 bit24 : BOOL:
4 =% Device 1 (EtherCAT) 31 bBie25 : BOOL:
>3 lmage 32 bit2é : BOOL:
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13 Image-info 34 bic28 : BOOL:
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Figure78 Adding GLVs, DUTs
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Detailed description of parameters

11. Detailed description of parameters

11.1Parameter overview

Table35 Summary

of Function Codes

Function code

group Function Type Basic description
(computing)
) Setting of basic operating characteristics
Group 00 Basic parameters
of servo systems
Group 01 Terminal Inputs Parameters DI, VDI function setup parameters
Group 02 Terminal Outputs Parameters| DO, VDO, AO function setting parameters
Group 03 Position control parameters Position control mode parameter setting
Group 04 Multi - stage position Multi - stage position control mode parameter
P control parameters setting
Group 06 Speed control parameters Speed control mode parameter setting
Group 07 Torque control parameters Torque control mode parameter setting
Group 08 Gain parameters Loop Regulator Parameter Settings
Group 09 Performance Advance Tuning High- performance control module
P Parameters parameterization
Group OA Servo drive parameters Servo Drive Operation Parameter Setting
Servo motor (including encoder) operation
Group OB Servo motor parameters )
parameter setting
Auxiliary function . ) )
Group 0C Auxiliary Function Setting
parameters
) Main operating status monitoring parameters
Group 0D Runto monitor parameters
of the servo system
Fault and protection . N
Group OE Fault and protection parameterization
parameters
Group OF Fault logging parameters malfunction log
Communication function o
10 groups MODBUS communication parameters
parameters
Auxiliary function . ) )
Group Fn Auxiliary Function Setting
parameters
Un group Monitoring parameters Status Monitoring Parameters

For more information, please visit the company's official website:

www.gdetec.com
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11.2Parameter description

11.2.1 Group 00 Basic parameters

0: Speed mode
1: Positional mode
2: Torque mode
3: Torque/speed mode switching | mmed
Control mode 4: Speed/position mode switching Shutdown
F00.01 . . - - 1 ate . PST
selection 5: Position/torque mode switching Settings
- effect
6: Torque/speed/position mode
switching
8: EtherCAT mode (valid for SD110E
only)
. ) L P
. 0: Positive rotation direction in CCW .0 wer
Rotation direction failur Shutdown
F00.02 | directi ) o . - . PST
00.0 dlrectlp " 1: With CW direction as the positive 0 N Settings S
selection L effect
direction )
ive
Position: Servo OFF stop mode
selection
0: Free stop, remain free
1: Zero - speed shutdown to remain free
Ten positions: over -travel stop mode
selection
0: Free stop, remain free
Stopping 1: Zero speed stop, position remains | immeq Operatio
F00.04 | method locked - 0010 | iate n PST
selection 2: Zero - speed shutdown to remain free effect | Settings
Hundredths: Fault level 1 shutdown
mode
0: Free stop, remain free
Thousands of bits: Failure level 2
shutdown mode
0: Free stop, remain free
1: Zero - speed shutdown to remain free
Z(e)ce;eerrf:\)tlon I mmed| Operatio
F00.05 P . 0 to 5000 ms 10 ate n PST
speed holding .
) effect | Settings
time
Bit: Pulse output source setting
0: Encoder crossover output
1: Pulse command synchronized output Power
Pulse output . .
settin 2: Crossover or Synchronized Output failur Shutdown
F00.06 . 9 Disable - 0000 e . PST
(valid for - Settings
Tenth position: pulse output form effect
SD110Ronly) . .
(only encoder crossover frequency is ive
valid)
0: pulse + direction

Please visit the official website for more information: http://www.gdetec.com
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1: CW/CCW

2: AB phase

Hundredths: Z pulse output polarity
selection (valid for encoder crossover
output)

0: Positive polarity (high when Z
pulse is active)

1: Negative polarity (low when Z pulse
is active)

Thousand bits: pulse output polarity
selection

0: positive polarity

1: Negative polarity

Number of
Power
encoder ¢ailur
F00.07 divided outp.ut Numbgr of pulses output for one P/tpm 2500 o ShuFdown PST
pulses ( valid |revolution of the encoder effect Settings
only for ve
SD110p
CPU Function Demonstr
r00.10 | Software - - - - ate R
Version Number
CPU Driver
F00.11 | Software - ; } ) Der:tc’)anstr i
Version Number
F00.12 CPLP software i i i i Demonstr i
version ate
Ethercat
F00.13 | Software - ) ) . |Demonstr|
. ate
Versions
F00.14 Non.standard i i i Demonstr i
version number ate
Product Serial Demonstr
FOO0-15 \umber 1 i i i ate )

11.2.2 Group 01 Terminal Input

Parameter

101,00 | D! INPut status DI8' DIL: bit7 * bit0 ] ] _ | Demonstr|
display ate
DI power-up lead I mmed| Operatio
Fot.o1| P P 0 to 10000 ms 1000 | ate n PST
time .
effect | Settings
i I mmed| Operatio
FO1.02 z:;:f’]“t software | 1 100 ms 3 ate n PST
9 effect | Settings
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Hundredth and tenth digits:
DI function selection (see DI menu
for details)
' Thou;ands: Logic setting P- 0000 | 1 mmed
DI1 Functional 0: active low Shutdown
F01.03 . . . S: 0000 | ate . PST
Planning 1: High level active Settings
. . T: 0000 | effect
2: Falling edge active
3: Rising edge active
4: Valid on both rising and falling
edges
. P: 0000 |  mmed
F01.04 Sl'jni?:gcnona' Same as DI1 S: 0000| ate 222::;’;"“ PST
T: 0000 | effect
. P: 0000 |  mmed
F01.05 Sl':ni?:gcnona' Same as DI1 S: 0000| ate 222::;’;"“ PST
T: 0000 | effect
. P: 0000 | | mmed
F01.06 ;':nili’:;t'o"a' Same as DI1 S: 0000 | ate 22;::;’:’" PST
T: 0000 | effect
. P: 0000 | | mmed
F01.07 ;'asnf]‘i’:;t'o"a' Same as DI1 S: 0000 | ate 22;::;’:’" PST
T: 0000 | effect
. P: 0000 |  mmed
F01.08 g::n?i’:;t'ona' Same as DI1 S: 0000 | ate 22;::;’:’” PST
T: 0000 | effect
. P: 0000 | | mmed
FO1.09 glznili’:;t'ona' Same as DI1 S: 0000 | ate 22;::;’:’” PST
T: 0000 | effect
. P: 0000 |  mmed
FOL.0A g::n?i’:;t'o"a' Same as DI1 S: 0000 | ate ZZ”;;‘;W” PST
T: 0000 | effect
bit0: DiFunc.000 - no function;
bitl: DiFunc.001 -servo ON;
bit2: DiFunc.002 - Fault Reset;
bit3: DiFunc.003 - Forward side
overtravel;
bit4: DiFunc.004 -Reverse side
overtravel;
bit5: DiFunc.005 - Positive side
torque limit;
DI function bit6: DiI.:urlc.OOG -Reverse side immedi| Operatio
FO1.1A mandatory activel torque limit; 0 ate n PST
bit7: DiFunc.007 - Emergency stop; effect | Settings
bit8: DiFunc.008 -JOG Tap Enable;
bit9: DiFunc.009 - Positive Tap
Inputs
bit10: DiFunc.00A - Inverse Tap
Input;
bit11: DiFunc.00B -PJOG program tap
enable;
bit12: DiFunc.00C - Program Tap
Input;
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bit13: DiFunc.00D - mode selection
[0]

bit14: DiFunc.00E - mode selection
[1];

bit15: DiFunc.00F - Gain switching;

bit0: DiFunc.010 - Disable positional
instruction input;

bitl: DiFunc.011 - position
instruction direction;

bit2: DiFunc.012 - Position deviation
clear;

bit3: DiFunc.013 -electronic gear
ratio 1/2 selection;

bit4: DiFunc.014 -Home switch;
bit5: DiFunc.015 -Home reversion
enable;

bit6: DiFunc.016 - Prohibition in
assertion of length;

bit7: DiFunc.017 - asserts the long

fix enable;

bit5: DiFunc.025 - Motor rotation
direction switching selection;

bit6: DiFunc.026 - Main and
auxiliary speed command switch;
bit7: DiFunc.027 -Internal
multispeed selection [0];

DI function state release input in DiFunc.017 -; immedi| Operatio
FO01.1b | mandatory active bit8: DiFunc.018 - Interrupt long ate n PST
2 trigger enable; effect | Settings

bit9: DiFunc.019 -command pulse

disable input;

bit10: DiFunc.01A -Handwheel pulse

command enable;

bit11: DiFunc.01B - Handwheel

multiplier [O];

bit12: DiFunc.01C - Handwheel

multiplier [1];

bit13: DiFunc.01D - position stepping

instruction enable;

bit14: DiFunc.01E - Function

reserved;

bit15: DiFunc.01F - Multi - segment

position enable;

bit0: DiFunc.020 - Multiple Position

Instruction Selection [0];

bitl: DiFunc.021 - Multiple Position

Instruction Selection [1];

bit2: DiFunc.022 -Multi - segment

position instruction selection [2];
The DI function b|t3.: _Dlenc.02$ -Multi -.segment I mmed| Operatio
. . position instruction selection [3];

FO1.1C|is mandatorily bit4: DiFunc.024 - Speed mode zero ate n PST

effective3 effect | Settings
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bit8: DiFunc.028 -Internal
multispeed selection [1];
bit9: DiFunc.029 -Internal
multispeed selection [2];
bit10: DiFunc.02A -Internal
multispeed selection [3];
bitll to 15: Reserved;
. I mmed| Operatio
F01.1d DI function . bit0 to 15: Reserved; - 0 ate n PST
mandatory valid 4 )
effect | Settings
(01.30 All input actual -10.00 to 10.00 v i i demonstr|
value ate
101.31 All conversion -100.0% to 100.0% i i ) demonstr )
value ate
. ) immedi| Operatio
Fo1.32 | A1 inputfilter 0 to 65535 ms 10 ate n PST
time .
effect | Settings
immedi| Operatio
F01.33 | Al1 input min. -10.00 to 10.00 \% -10 ate n PST
effect | Settings
All Minimum Input immedi| Operatio
F01.34 . P -100.0% to 100.0% - -100 ate n PST
Setting .
effect | Settings
All input maximum immedi| Operatio
F01.35 P -10.00 to 10.00 Y, 10.00 ate n PST
value .
effect | Settings
All Maximum Input immedi| Operatio
F01.36 | Setting -100.0% to 100.0% - 100.0 ate n PST
fixed value effect | Settings
All input immedi| Operatio
F01.37 | deadband setting | 0.0% to 50.0% - 0.1 ate n PST
order effect | Settings
au;z:::liettlng immedi| Operatio
F01.40 . 0 to 9000 rpm 3000 ate n PST
Corresponding effect | Settings
Rotation Speed 9
. immedi| Operatio
Fop.41 | NPULSEISthe ) o001 800,006 : 1000 | ate n pPST
maximum torque. :
effect | Settings

11.2.3 Group 02 Terminal Outputs Parameters

R02.00 | DO OUIPUSIBS | b6 oyt pits * bito - - S| meny
display trate
Hundredths tenths digit: DO P: 0000 |l mmed
F02.03 chr?itig:tpra:nnin function selection (see DO menu for - S: 0000 | ate Shvle:]do PST
P 9 details) T: 0000 | effect
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000 NoFunc No function

001 SRDY Servo ready output (servo
ON)

002 WARN Warning output

003 ERROR Error output

004 NEAR Positioning proximity
signal output

005 COIN positioning completion
output signal

006 BRK Brake control output

007 DB Dynamic Brake Output

008 HOME Return of Origin
Completion Signal

009 ELEHOME Zero Return Completion
Signal

00A XINT Interrupt Long Completion
Signal

00B TGON Rotary checkout output
00C ZERO Zero speed checkout output
00D VARR Velocity Arrival Checkout
Signal

00E VCMP Velocity Consistency
Checkout Output

O00F VLMT Speed Limit Checkout
Output

010 TARR Torque Arrival Detect
Signal

011 CLMT Torque Limit Check Output
Thousands: Logic setting

0: active low

1: High level active

Note 1: Due to the ARM and CPLD
power up configuration process
needs to consume a certain amount
of time, during this period of time

its pin state is determined by the
hardware, it is recommended to be
set to a low level, otherwise it

will lead to the DO 0 utput level
jumps during the power -up period.
Note 2: Recommended low level
active

Settin
gs

F02.04

DO2 output
function planning

Same as DO1

4w

0000

: 0000

0000

I mmed
ate
effect

Shutdo
wn
Settin

gs

PST

F02.05

DO3 output
function planning

Same as DO1

0000
0000
0000

I mmed
ate
effect

Shutdo
wn
Settin

gs

PST

F02.06

DO4 output
function planning

Same as DO1

409 4070

0000
0000
0000

I mmed
ate

effect

Shutdo
wn

PST
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Settin
gs
505 outout P: 0000 |I mmed Shv;';do
F02.07 function plannin Same as DO1 - S: 0000 | ate Settin PST
planning T: 0000 | effect
gs
506 Outout P: 0000 |I mmed Shv;';do
F02.08 Function FI)DIannin Same as DO1 - S: 0000 | ate Settin PST
9 T: 0000 | effect | °° 7
bit0: 1 -DO1 enable force 0 -DO1
disable force
bitl: 1 -DO2 enable force 0 -DO2
disable force
bit2: 1 -DO3 enable force 0 -DO3
. Operat
DO forced output disable force I mmed ion
F02.13 P bit3: 1 -DO4 enable force 0 -DO4 - 0000 ate . PST
control enable . Settin
disable force effect S
bit4: 1 -DO5 enable force 0 -DO5 g
disable force
bit5: 1 -DO6 enable force 0 -DO6
disable force
bit15:6 Reserved
bit0: DO1 forced output logic state
bitl: DO2 forced output logic state Operat
bit2: DO3 forced output logic state I mmed p
DO forced output . . ion
F02.14 state bit3: DO4 forced output logic state - 0000 ate Setin PST
bit4: DOS5 Forced output logic state effect S
bit5: DO6 Forced output logic state 9
bit15:6 Reserved
I mmed Operat
F02.15 DO mandatory 0: Local control i 0 ate |or? PST
source selection 1: Ethercat control Settin
effect gs

11.2.4 Group 03 Position Control Parameters

0: External pulse command ( valid
Shutdo
. only for SD110P) I mmed
Location command ) . wn
F03.00 1: Internal stepping amount given - 0 ate ) P
source . . Settin
2: Internal multi - segment position effect R
command given g
Single bit: pulse command pattern Power
Position command |O: pulse + direction failur Shutdo
F03.01 mod_e setting 1: Forward/reverse pu_Ise train i 2000 e wr_1 PS
(valid for SD110P | 2: AB phase pulse train (4X) effect Settin
only) Ten bits: pulse command logic ive gs
0: Positive logic
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1: Negative logic

Hundred bits: pulse command rate
selection

0: low speed

1: High speed

0: Servo enable OFF to clear
position deviation

configuring the DI port

ggj;;ggn 1: Clearing the position deviation I mmed Shwu:]do
F03.02 . . when the servo is enabled OFF or a - 0 ate .
clearing action ) Settin
selection malfunction occurs effect S
2: Servo enable OFF or clear by DI 9
input deviation clear signal
([;glr;(r)r:cand | mmed Oi[::;enrat
F03.03 | step size -9999 to 9999 . 50 ate .
(computi Settin
effect
ng) gs
First -order low - I mmed Shwur:do
F03.04 | pass filtering 0 to 6553.5 ms 0 ate .
; Settin
time constant effect
gs
Shutdo
Mean value filter I mmed wn
F03.05] . 0to128.0 ms 0 ate .
time constant Settin
effect
gs
Electronic gear .
ratio 0: number |0 to 1073741824 Eg;ﬂan ] | mmed Shv‘:r:do
F03.06 | of pulse commands | Note: Electronic Gear 1 is valid . 0 ate )
. . (computi Settin
for 1 motor when this value is 0 effect
revolution ng) gs
. h
Electronic gear I mmed S vl:;do
F03.08 | ratio 1 1to 1073741824 - 1 ate .
Settin
(molecular) effect
gs
. h
Electronic gear I mmed S Vl::]do
F03.0A| ratio 1 1to 1073741824 - 1 ate .
. Settin
(denominator) effect gs
Electronic gear I mmed Shvl::]do
F03.0C]| ratio 2 1to 1073741824 - 1 ate .
Settin
(molecular) effect
gs
Electronic gear I mmed Shwur:do
F03.0E | ratio 2 1to 1073741824 - 1 ate )
. Settin
(denominator) effect gs
Electronic Gear 0: F03.06 = 0, position command = 0 Shutdo
Ratio 1/2 and lasts 2.5ms I mmed wn
F03.10 - 1: F03.06 =0, real -time switching - 0 ate
Switching Note: Switching is performed b Hfect Settin
Conditions ) gisp Y gs
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Maximum speed Shutdo
step when | mmed wn
F03.11| > P W 1003000 rpm 1000 | ate .
switching to Settin
- effect
position mode gs
0: Output when absolute value of
position deviation < 03.13
Positioning 1: Absolute value of position Operat
) o S Immed| .
completion/approa |deviation < 03.13 and position ion
F03.12 . L - 0 ate .
ch to output command is 0 after filtering effect Settin
condition 2: Absolute value of position gs
deviation < 03.13 and position
command is 0 before filtering
Positioning zgi(r)rjan d I mmed Oi% enrat
F03.13 | Completion 1 to 65535, command unit (comput 734 ate Settin
Threshold P effect
ng) gs
Positioning I mmed Oi% irat
F03.14 | Completion Window | 0 to 30000 ms 1 ate .
. Settin
Time effect
gs
Positioning I mmed OiF; irat
F03.15 | completion hold 0 to 30000 ms 1 ate .
. Settin
time effect
gs
Lhit of Operat
Positioning close command I mmed ion
F03.16 1 to 65535 .| 65535 ate .
to the threshold (computi Settin
effect
ng) gs
(L:ch)lr;cr)r:and I mmed OiF;ifat
F03.18 | localize arrival -2147483648 to 2147483647 . 0 ate .
(computi Settin
effect
ng) gs
0: Home return not performed
1: Normal return to zero successful Dermons
r03.1b | Zero state saving | 2: Successful electrical return to - - - irate
zero
3: Zero return process timeout
Home return 0: Close the origin reversion
enable control 1: Enable home return function by
(Return to zero inputting home return signal
means precise through DI
positioning in 2: Enable electrical return to zero
terms of absolute | function by DI input home return | mmed Operat
position) signal ion
Fo3.1C (Back to the 3: Activate home return immediately 0 ef?;it Settin
original means after power up gs
searching for 4: Immediate origin reversion
signal points in 5: Initiate electrical return -to-
a way that zero command
roughly locates 6: Take the current position as the
them) origin
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Position: Deceleration point signal
selection

0: Home switch

1: Positive rotation limit position
POT

2: Reverse Limit Bit NOT

3: Mechanical limits (reserved)
Ten position: Home signal selection
0: Home switch

1: Positive rotation limit position
POT (Deceleration point prohibited
selection NOT)

2: Reverse limit position NOT (POT Shutdo
. . - ) I mmed
(math.) origin is prohibited for deceleration wn
F03.1d : - - 00 ate )
reversion model point) effect Settin
3: Mechanical limits (reserved) gs
4: Motor Z signal (reserved)
Hundredths: initial direction of
motion
0: Forward back to origin (forward
- rising edge; reverse - falling
edge)
1: Reverse back to the origin
(reverse - rising edge; forward
falling edge)
Thousandths bit: origin completes
the stop along
0: leading edge 1: trailing edge
High- speed search | mmed Oi?)irat
F03.1E| "9 SP 1 to 3000 rpm 100 | ate .
origin speed Settin
effect
gs
Low search origin | mmed Oi?)irat
FO3.1F 9 1 to 1000 rom 10 ate .
speed Settin
effect
gs
Acceleratllon and Shutdo
deceleration I mmed wn
F03.20 | times when 0 to 1000 ms 100 ate .
. Settin
searching for the effect R
origin g
.| Shutdo
Limit the time to Immedi wn
F03.21 | . L 0.01 to 600.00 S 20.00 ate )
find the origin Settin
effect
gs
unit of Shutdo
Mechanical Home command | mmed wn
F03.22 -1073741824 to 1073741824 . 0 ate )
Offset (computi Settin
effect
ng) gs
disjunction Single digit: fixed  -length tmmedi ot
F03.35 | determining the . g'e digit . 9 - 00 ate p
interrupt selection ion
length of a effect
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choice (math.), 0: Fixed -length interrupt function Settin
i.e. determining is not used gs
the length of a 1: Using the fixed -length interrupt
choice function
Tenth position: Selection of fixed -
length interrupt state release mode
0: Fixed -length interrupt is
released directly after the
positioning is finished (can
receive position commands directly)
1: Waiting for Di to input release
signal after fixed  -length interrupt
positioning (the user decides
whether to release or not)
Interrupting the zgi(r)rjan d I mmed Oi% enrat
F03.36 | long run -1073741824 to 1073741824 . 10000 ate . P
. (computi Settin
displacement effect
ng) gs
Interruptions to I mmed Oi% enrat
F03.38 | determine long 0 to 6000 rpm 200 ate . P
Settin
run speeds effect
gs
un scceteraton mmegy 77
F03.39 . 0 to 1000 ms 10 ate . P
and deceleration Settin
A effect
times gs
0: (waiting time  -> positive
transfer movement) * number of
movements
1: (Waiting time  ->reverse
movement) * number of movements
2: (Waiting time - > forward
movement) * number of moves - >
o S
Program JOG £Vr\:3:2r;gert|;r;; oVesreverse movement) | mmed in;irat
F03.3A| operation mode o - 0 ate . PST
. 3: (wait time  -> reverse move) * Settin
selection . effect
number of moves -> (waittime  -> gs
forward move) * number of moves
4: (wait time  -> forward move ->
wait time - > reverse move) * number
of moves
5: (wait time  -> reverse move ->
wait time - > forward move) * number
of moves
Number of program I mmed Oi%irat
F03.3b JOG moves 1 to 9999 (always cycle) - 1 ate Settin PST
effect
gs
unit of Operat
Program JOG command | mmed ion
F03.3C g . 1to 1073741824 .| 32768 ate . PST
moving distance (computi Settin
effect
ng) gs
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