Preface

Thank you for purchasing EA100 series servo drive.

EA100 is a high performance general-purpose servo drive, which can be widely used in the numerically controlled machine
tools, printing and packaging machinery, textile machinery, robot automatic production line and other automation fields.

Since SINEE is committed to the development and improvement of products and products documents, this manual will be
updated without notice.



Safety Information

A Danger: The label indicates that a failure to follow instructions can result in

serious injury or even death.

-&Caution: The label indicates that a failure to follow instructions can result in moderate or slight injury and device damage.
Please read this chapter carefully before system installation, debugging and maintenance and always follow the safety precautions below during
operation. SINEE will not undertake any damage or loss caused by a failure to follow the instructions.

Safety Precautions

&Danger

1. Do not install servo drive if its package is wetted or any its component is missing or
broken.

2. Do not install servo drive if the label information on its package is not identical to that on
servo drive.

&Caution

1. Be careful when carrying or transporting servo drive so as to avoid damage!

2. Do not use servo drive if it is damaged or any component is missing so as to avoid
injury!

3. Do not touch the parts of control system with bare hands so as to avoid ESD!

&Danger

1. Installation base shall be metal or other non-flammable material so as to prevent fire risk.

&Caution

1. Ensure that no cable strips or screws are dropped servo drive so as to avoid damage to
servo drive.

2. Install servo drive at a place with less vibration and no direct sunlight.

3. Consider the installation space for cooling purpose when servo drive is installed in a
closed cabinet or space.

&Danger

1.Wiring must be performed by authorized and qualified personnel so as to avoid unexpected
accidents.

2.A circuit breaker must be installed between servo drive and the mains so as to prevent fire
risk.

3.Ensure that power is off before wiring, and ground inverter in accordance with the
applicable wiring standard so as to avoid electric shock.

4.Grounding terminal must be grounded reliably so as to avoid electric shock and fire risk.

&Caution

1. Never connect input power supply cable to output terminals U, V or W of servo drive. Pay
attention to terminal symbols and connect to the terminals correctly so as to prevent risks of
damaging servo drive.

2. Be sure that wiring meets EMC requirements and local safety standards. Cable should be in
recommended sizes so as to prevent accident risk.

3.Do not connect braking resistor to DC bus terminals + and — so as to prevent fire risk.
4.Tighten terminals with a screwdriver of specified torque so as to prevent fire risk.

5.Do not connect a phase-shifting capacitor or an LC/RC noise filter to output circuits.

b.D0 not connect a solenoid switch or an electromagnetic contactor to output circuits.
Otherwise, it will trigger the action of the overcurrent protection circuit or even damage the
internal parts of servo drive.

7.Do not disconnect internal cable of servo drive, or else this can possibly damage the internal
parts of servo drive.

Before Installation:

During Installation:

Wiring:




Before Power-on:

After Power-on:

During Operation:

Maintenance:

Attentions

&Danger

1.Verify that input voltage is identical to the rated voltage of servo drive, input terminals L1,
L2 and L3 and output terminals U, V or W are correctly connected, there are no short
circuit phenomena for the wiring of servo drive and its peripheral circuits, and all wires are
in good connection. Otherwise, this may result in servo drive damage.

2.Never perform voltage withstanding test on servo drive, because it has been done at the
factory. Otherwise, this may result in accident.

&Caution

1.The front cover of inverter must be closed before inverter is powered on. Otherwise, it
may result in an electric shock.
2. The wiring of all peripherals must be conducted in accordance with the guidance of this

manual. Otherwise, it may result in an electric hazard.

&Danger

1. Do not touch servo drive or its peripheral circuits with wet hands to avoid the electric
shock.

2. If the indicator is off or the keypad does not display any information after power-on,
please cut off the power supply immediately. Never touch any terminal of L1, L2 or L3 of
servo drive or the connecting terminals with hands or a screw driver, or else an electric
shock accident may occur. Contact our customer service personnel immediately after
cutting off the power.

3. After being powered on, servo drive will automatically check the safety of the external
strong circuit automatically. Therefore, do not touch wiring terminal U, V or W of servo
drive or the wiring terminal of the motor with bare hands, otherwise it will result in electric
shock.

&Caution

1.1f you need to check parameter settings, be careful of personal safety when the motor is
running so as to avoid accidents.
2.Do not change default parameter setting without approval to avoid damage.

ADanger

1. Never touch cooling fan, heat sink or discharge resistor with bare hands for checking
temperature, which may result in burning!

2. Only qualified technicians are allowed to detect signal during operation so as to prevent
personal injury or device damage.

&Caution

1.Prevent any foreign items from being dropped into the device during operation, so as to
avoid damage to the device.

2. Do not control the start/stop of servo drive by ON/OFF of the contactor so as to avoid
damage to the device.

3.Do not contact the rotating shaft of the motor on running so as to prevent personal
injury..

&Danger

1 Maintain and inspect the device only after servo drive is powered off to avoid electric
shock.

2. Maintain and inspect servo drive only after its main circuit is powered off and CHARGE
indicator is off. Otherwise, the residual electric charge of capacitor may result in personal
injury.

3. Maintenance and inspection can be performed by well-trained technicians only, so as to
avoid personal injury or device damage.

4. Parameter setting is required if inverter has been replaced. Plug-in & plug-out should be

performed after power-off.




Varistor or Power Factor Improvement Capacitor on Inverter Output
Servo drive outputs PWM wave. Do not use servo drive, if a power factor improvement capacitor or a lightning varistor is on output side, which
may easily result in transient overcurrent of servo drive, or even damage servo drive.

Surge Protection
A surge protection device is installed in servo drive to prevent it from induction lightning stroke on a certain degree. Additional protection
devices are required in front of servo drive in the places where thunder and lightning occur frequently.

Altitude and Derating
When servo drive is used in an area at an altitude of over 1,000m, the cooling effect will degrade, so it must be derated. For details, please
consult SINEE.

Attentions at Servo Drive Scrapping
Burning the electrolytic capacitors of the mains and PCB may result in explosion and burning plastic parts may generate toxic gas. Please handle
them as industrial wastes when servo drive is scrapped.



CONTENT

1 Product INFOrMEALION ......cooviiiiciceee s 6
1.1 VerifyiNGg PrOUUCE ...ttt 6
1.2 Model Numbering Scheme and Nameplate ...........cccooeeiiineneieneeeeee e 6

1.3 MOl NUMDBEE LISE ...ttt 7
1.4 Servo Drive Control IMOGE ..ot 7
2 INSTAITALION ...ttt
2.1 Caution
2.2 Storage ambient CONAITIONS .......cvciiiiiiiieice e 8
2.3 Installation ambient CONAItIONS........c.vviiiiiriiiree s 8
2.4 Servo Drive Installation Direction and SPace...........ccoverreriniineienieseeseeeeenes 8
2.5 Servo Motor Installation Direction and SPace.........cccoeevereerieeneniereeeee e 9
2.6 Circuit breakers and fuse recOmmMeNdations.............ccocerereieieninenese e 10
2.7 Brake reSistance SEIECHION. .........cviiiiieiieeeiee sttt 10
2B EMIFIIEIS .ttt 12
R B[ o] Fo N A @] o T=T - L1 [o] o OSSR SOT TSP 13
3.1 Display and key operation EXIEIIOr .........ccccovevveeiiiiieiesiciee s 13
3.2 Display and 0peration MOUE ..........ccciieiieiieiciee s 13
3.3 Parameter setting DeSCIIPLION........oiiiiieieieeerc et 13
3.4 STALUS DISPIAY ...ttt ettt sttt ae s
3.5 Monitor display
3.6 Fault and alarm diSPIaY .......cc.eoveiriiiiese e
BOVVITING ettt bbbt b bbbt bt h e bt bttt h b et b e h bbb s
4.1 Peripheral connection....
4.2 Main Circuit Wiring.........ccceovverereereenesencnns

4.3 CN5 encoder signal terminal
4.4 CN4 Control signal terminal
4.5 CN2, CN3 communication terminal wiring
4.6 CN1 analog output terMINGl .........ccooiiiiiiiiieesceere e
4.7 HOIAING DFAKE ...ttt nes
4.8 Standard wiring diagram for control circuit
4.9 Control Circuit Wiring PreCaution ..........cococieeiireneie e
4.10 Servo drive main circuit block diagram..........ccccoeiiriinnienneee e
5 Running and debugging
5.1 DFIVE POWET DNttt ettt sttt se st st e sbe st eseeseebeebesbesseeeneereabenbesbenaeean
5.2 THAL FUNNING ..ottt ettt st st se et e e ebesbesaeean
5.3 Servo enable method
5.4 Speed control Mode..........cocceeverenecinennnes
5.5 Torque control mode debugging steps
5.6 Gain parameter adjustment strategy ..............
6 Function Parameters..........cccoeveiininiencnenennns
6.1 Function parameters defiNe ...........coiiiieiiieinee e e
6.2 FUNCLION PArAMELEr HSt.....c.iiiieiiceccitee e e
7 Function parameter details
7.1 PO group - MONItOriNg PAramMELErS. .......cviviuirieiiiiieirieesieie ettt
7.2 P1-XX BaSiC CONLrOl PAramMELErS......ccivuerieieieiieieste st ste et e sttt
7.3 P2-xx Internal multi segment position (Pr) control parameter...
7.4 P3-xx Internal multi-speed control parameters...........cooeveeienineneneneeescse e
7.5 P4-XXTOrque CONtrol PAramMeLer .........cooieiiieieiesic et
7.6 P5-xx Gain tuning parameters ..........cccoceeveerennenn.
7.7 P6-xx Input and output(D1/DO)parameter.....
7.8 P7-xx Communication parameters ...........ccccoeovreeneerennes
7.9 P8-xx Auxiliary check even-parity function parameters.....
7.9 Pb-xx the origin of regression function parameters............
8 Communications protocol..........cccccoovvvvviinereniiieieiiceseens
8.1 Application SCOPE .....ccccevvererieieieesieiereens
8.2 Physical interface ..........cocooeveiiinieninenens
8.3 ProtoCOl FOIMAL........oouiiiieeie et
8.4 Command INtEIPretatiON .........coveiiiiiite e
8.5 Protocol Format Description
8.6 EXAMPIE....ei ettt bttt renreen
9 Fault alarm and TreatmMeNT ...
9.1Fault Diagnosis and Treatment...........ccccccveveae
9.2 Alarm Diagnose and Treatment Measures
10 Specification..........ccoceeerereeenne.
10.1 Technical specification ....
10.2 Dimensions...........cccceee.e.
10.3 MOtOr SPECITICALION. .....cuiiiiiiiiecie e
10.4 SER series servo motor dimenSioN ..........cccceiririiiieiniineecee e
10.5 SER series servo motor overload charaCteristics.............coovveeiivinniciiiennines




1 Product Information

1.1 Verifying Product
Check and verify the product:

Item Method
Check if they are identical to the|Check the nameplate at the side of inverter.
purchase order.
Any damage. Check the overall appearance to see if they are

damaged in transportation.

Any loosened screws or other|Check with a screw driver if necessary.
fastening parts.

If you find any quality problem, please contact SINEE Direct Sale Department or the distributor.

1.2 Model Numbering Scheme and Nameplate

1.2.1 Nameplate
® EAIL00 series servo drive
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[ ] SER series servo motor
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NOTE: The actual product nameplate may be different from as shown in the figure.

1.2.2 Model Numbering Scheme

Servo drive:

EA 100 - 8R4 - 3 A
Product categories T Encoder type:
EA: servo drive A: 2500ppr
(Bt |
Product series D: Rotary transformer
100: 100 series
Load power:
Input voltage level
2R8 |5R5 .. 012 |.. L 2. 1/3 phase 220V
2.8A |5.5A | .. 12A | .. 3: 3 phase 380V

Servo motor:



SER: Servo motor Optional:
Empty: Nothing

Motor flange size 1: with Holding Brake
06: 60 mm (DC24V)
08: 50 mm Motor rated output 2: with Oil Seal
09: 90 mm OR4: 400W 3: with Holding Brake
13: 130 mm OR7: 750W and 01 Seal
18: 180 mm 1RO: 1000W Motor Shaft:

1RS: 1500W X: Empty Shaft

2R0: 2000W Y: With U-shaped Groove

and Screw Holes
3R0: 3000W
Z: With U-shaped Groove
Motor rated speed
10: 1000ppr Input voltage level Inertia Type:
15: 1500ppr 2: 3 phase 220V A:Low inertia
y Encoder type
20: 200 3: 3 phase 380V + M inertis
Oppr 2 A 23000 B: Middle inertia

30: 3000ppr B: 17bit Single tum C: High inertia

1.3 Model Number List

Absohite

C: 17bit Multi-turn
Absohite

Servo Drives Matched Servo Motors
Rated
Modgl .Of SEIVO Input voltage output Size Model of servo motors el
rives power
current
EA100-2R8-2A 2.8A SER06-0R4-30-2AAY 400W
1/3 phase AC SIZEA
EA100-5R5-2A 220V 5.5A SER08-0R7-30-2AAY D 750W
EA100-7R6-2A 7.6A SER13-1R0-20-2ABYO | 1000W
EA100-010-2A | ° pggf)i/AC 10.0A SER13-1R5-20-2ABY[1 | 1500W
EA100-5R4-3A 5.4A SIZEB SER13-1R5-20-3ABYDO | 1500W
EA100-8R4-3A 8.4A SER13-2R0-20-3ABYO | 2000W
EA100-012-3A 3 phase AC 12.0A SER13-3R0-20-3ABYO | 3000W
EA100-018-3B 380V 18.0A SER18-4R5-15-3BBZO 4500W
EA100-021-3B 21.0A SIZE C| SER18-5R6-15-3BBZO 5600W
EA100-030-3B 30.0A SER18-7R5-15-3BBZC 7500W

1.4 Servo Drive Control Mode

The drive can provide multiple control modes for users, please refers to as follows:

Type

Control mode and
function parameter

Display

Specification

Single
mode

Position mode

Drive accepts position command to control motor
Running at target position.

P1-00=1 . . . . .
Position command input by terminal, signal is pulse.
Drive accepts speed command to control motor running to
Speed mode targer speed. _ _ _
P1-00=0 Speed command can be provided by internal register (3

groups) or analog voltage input terminal, and confirm which
use at present based on DI.

Torque mode
P1-00=2

Drive accepts torque command to control motor

running to target torque.

Torque command can be provided by internal register (3
groups) or analog voltage input terminal, and confirm which
use at present based on DI.

Mixed
mode

Speed and Position
switch mode
P1-00=3

S and P can switch by DI terminal.

Torque and Position
Switch mode P1-00=5

T and P can switch by DI terminal.

Speed and Torque
switch mode
P1-00=4

Sand T can switch by DI terminal.




2 Installation
2.1 Caution

Please pay special attention to the following:

B The cable between servo drive and servo motor should stay relaxed, not tense.

B [f the cable between servo drive and servo motor is more than 20 meters, please
Strengthen UVW connection and encoder connection.

B When the servo driver is fixed, the installation direction must be in accordance with the regulations, and each fixed screw must be locked.

B For the determination of concentric with the servo motor shaft and equipment shaft, to
prevent the radial stress when motor running.

B Four fixed screws of the servo motor must be locked according to the prescribed torque.

B In order to make the cooling effect better, when install AC servo drives, the upper and lower, left and right and adjacent items and baffle
(wall) must keep enough space, otherwise it will cause fault.

B When the servo driver is installed, it can not be dumped. The air suction and exhaust holes are not blocked, otherwise, the fault can be
caused.

2.2 Storage ambient conditions
Please put the product in its packing box before installation. If the drive is not used, in order to enable the product to meet the company's
scope of warranty and future maintenance, be sure to pay attention to the following conditions:

Item Description
Storage temperature -20°C~+65°C (high temperature: 80°C 72hours)
Storage humidity Relative humidity of 0% to 95% with no condensation
Vibration Below 49m/s=
Impact Below 490m/s=

2.3 Installation ambient conditions

2.3.1 EA100 servo drive using ambient conditions:
Item Description
Dust and gas No dust, free of corrosive gas or liquid.
Ambient humidity Relative humidity 20%~90% (no condensation)
Ambient temperature  |0°C~+45°C

Vibration Below 4.9m/s=
Impact Below 49m/s=
Elevation Below 1000m,please derating above 1000m

2.3.2 SER series servo motor using ambient conditions:

Item Description
Ambient humidity Relative humidity20%~80% (no condensation)
Ambient temperature 0°C~+40C
Vibration Below 4.9m/s=
Impact Below 49m/s=
Elevation Below 1000m,please derating above 1000m

B Do not use motor in closed ambient. Closed ambient will lead to high temperature of motor, shorten the service life.

2.3.3 Other caution
In addition to the above ambient conditions, regardless of the drive or motor, when selecting the installation site, please observe the
following precautions,otherwise, may make the product can not meet the company's warranty coverage and future maintenance:
No high temperature.
No water drops, steam, dust and oil dust.
No corrosive or flammable gas or liquid.
No floating fiber or metal particles.
Installation base shall be solid and free from vibration.
No electromagnetic interference and away from interference source.

2.4 Servo Drive Installation Direction and Space
Servo drive and servo motor appearance size and weight specifications, please refer to the chapter 10.

2.4.1 Method

Please ensure the installation direction and walls are vertical. To use natural convection or fan for cooling of the servo drive. Through the
mounting hole, the servo driver is firmly fixed on the mounting surface.
When installing, please turn the servo drive front (the operator's actual mounting face) to the operator, and make it perpendicular to the wall.

2.4.2 Cooling



In order to ensure the air convection, please refer to Figure 2-1, around the servo drive with enough space.
In order not to make the ambient temperature of the servo drive partial excessive phenomenon, so that to maintain a uniform temperature of
electric cabinet, please install cooling fan above servo drive in electric cabinet.

2.4.3 Ground
Make sure the ground terminal is grounded, otherwise, there may be a risk of electric shock or interference arising from false action.

outlet outlet outlet outlet
mxmmrwmw N
Above 30mm

:-:%
e e e

Inlet Inlet Inlet Inlet
Figure 2-1 Servo Drive Installation Direction and Space

2.5 Servo Motor Installation Direction and Space
2.5.1 Motor installation

SER series servo motor must be installed in a dry and solid platform, please keep good ventilation and heat radiation effect, and keep a
good grounding.

2.5.2 Installation diagram

Item Description
Anti-rust  |Wipe clean servo motor shaft extension ends of the "anti rust agent" before
solution installation, and then do the relevant anti rust treatment

® |Installation to prohibit the impact of the shaft extension end, otherwise it
will cause internal encoder fragmentation.

Encoder note

®  When installing the pulleys in the servo motor shaft with keyway ,please
use screw on the shaft end. In order to install pulley, at first, the double
headed nail is inserted into the screw hole of the shaft, washer is used on
the surface of the coupling end and a nut gradually locked into the
pulley.

®  About the servo motor shaft with keyway, use the screw holes of shaft
end to install. About the shaft of no keyway, adopt the wear coupling or
similar method.

Pulley ®  When removing the pulley, adopt pulley removal device to prevent shaft

installation subjected to impact.

® In order to ensure safety, a protective cover or similar device shall be
installed in the rotating area.

%L ‘Z% SCrew

—
==

% washer

Flange coupling




Item Description
® In connection with the machine, please use the coupling, as well as the
axis of the servo motor and mechanical axis to keep in a straight line, the
Centering circumference radial pulsation of the shaft coupling should not be
greater than 0.03mm. If the centering is not sufficient, it will produce
vibration, it can damage the bearings and encoders etc.
The servo motor can be installed in horizontal direction or vertical
direction, do not install slant, otherwise it may cause motor bearing
wear.
When using at the place of water droplets drop , please confirm the servo
motor on the basis of the protection level (except the shaft through part).
When using for the site of oil droplets will drop to the shaft through part,
please specify the use of oil seal with the servo motor.
The servo motor operating conditions with oil seal:
® Please ensure the oil level is lower than the oil seal lip when
using.
® Please use when oil seal can keep oil splash in a good condition.
® In the servo motor vertical installation, please pay attention not to use oil
seal.

Installation
direction

Oil solution
Flange

Shaft
through

extension
end

Shaft through part: Refers to the gap of motor shaft from the end surface of the
protruding part

Don't make cable excessive bending or tension is applied to it, especially the

core wire of the encoder signal line is 0.12 mm 0r0.22 mm, very fine, so in

wiring and using, please don't make the stretching tight.

For connector parts, please note the following:

®  The connector, please confirm there is no garbage or metal debris and
other foreign bodies in connector.

®  The connector connects to the servo motor please first from one side of
the servo motor circuit cable and cable main grounding wire must
reliable connection. If first connected one side of the encoder cable, the
encoder may be fault caused by the potential difference between the PE.

Connector parts|®  The connection, please confirm the correct pin arrangement.

solution ®  The connector is made of resin. Do not apply impact to prevent damage

to the connector.

®  When cable maintain connection to handle, please hold the servo motor
main body. If only seize the cable handling, may be damaged or broken
cable or connector.

® If you need to bend the cable, you should pay full attention to the
wiring , do not make the connector part of the pressure or tension, or
may cause the connector damage or poor contact.

Stress condition
of cable

2.6 Circuit breakers and fuse recommendations

If there is a drive to install the leakage circuit breaker to be used as the leakage fault protection, to prevent leakage circuit breakers
malfunction, please select the model about the sense of current in the 200mA above and the action time of 0.1 seconds above.
Fuse, please use the fast fuse model, its rated current should be based on the drive capacity of about 1.5 times.

Strongly recommended: The fuse and circuit breakers recognized by UL/CSA .

2.7 Brake resistance selection

When the motor's output torque and speed in the direction of the opposite, the energy will be transmitted back to the drive from the load.
This energy will be poured into the bus bar so that the voltage value of the bus inside the drive is increased, and the magnitude of the recharge
energy depends on the inertia of the motor and the load. If the system inertia small, may through drive internal capacitors to absorb recharge
energy, but if the system inertia is large, more than the energy that capacity absorb, voltage value may rise too high, causing the drive stop or
even damage, so when the voltage rises to a certain value, recharge energy must by a braking resistor to consume.

The following table 2-1 lists commonly used SER series servo motor rotor inertia and EA100 drive internal capacitive absorption ability, and
retrogradation energy calculation formula.
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Table 2-1 SER series servo motor rotor inertia and retrogradation capacity absorbed

Retrogradation Capacity
e T from rat?d speed maximum
Model Motor 3(<10"*kg - m?) to .motlonless retrogradatio
without load n
Eo (J) Ec (j)
EA100-2R8-2[1|SER06-0R4-30-2[]AY 0.3 1.48 16
EA100-5R5-2[1 |SER08-0R7-30-2[1AY 1.01 4.99 24
EA100-7R6-2[1 |SER13-1R0-10-2[1BY 17.14 9.42 41
EA100-7R6-2[1 |SER13-1R0-20-2[1BY 8.71 19.1 41
EA100-010-2[1 |[SER13-1R5-20-2[1BY 12.08 26.5 41
EA100-5R4-3[1 |SER13-1R5-20-3[1BY 12.08 26.5 34
EA100-8R4-3[1 |SER13-2R0-20-3[1BY 17.14 37.67 49.6
EA100-012-3[] |SER13-3R0-20-3[1BY 25.58 56.22 49.6
EA100-018-3B |SER13-4R5-15-3BBZ 35.37 43.73 61.2
EA100-021-3B |[SER13-5R6-15-3BBZ 45.51 56.26 091.8
EA100-026-3B |[SER13-7R5-15-3BBZ 79.89 08.76 091.8
retrogradation energy calculation formula:
E,=J e\ /182(J) .
V: rpm, motor maximum speed

The motor rotor inertia of servo motor with brake is same with servo motor without
brake’s.

2.7.1 Built-in brake resistance
There is brake resistance in EA100 series drive, suitable for the general situation of the load inertia. About EA100 series built-in brake
resistance specifications, please refer to Table 2-2.

Table2-2 EA100 drive built-in brake resistance allowable minimum external brake resistance

Brake resistance(built in) Retrogradation AI_Io_wabIe
Model treated by built in minimem
Resistor(P8-18) |Capacity(P8-19)| brake resistance exterr_1a| brake

resistance
EA100-2R8-2[] 50 Q 100w 50W 50Q
EA100-5R5-2[] 50 Q 100w 50W 50Q
EA100-7R6-2[1 50 Q 100w 50W 40Q
EA100-010-2[] 50 Q 100w 50W 40Q
EA100-5R4-3[1 50 Q 100w 50W 50Q
EA100-8R4-3[1 50 Q 100w 50W 50Q
EA100-012-3[] 50 Q 100w 50W 45Q
EA100-018-3B 40Q 200w 90W 30Q
EA100-021-3B 40 Q 200W 90w 30Q
EA100-026-3B 40 Q 200W 90w 25Q

2.7.2 External brake resistance capacity calculation
When the retrogradation capacity exceeded retrogradation capacity internal brake
resistance can dealt with, should use external braking resistance.
According to the calculation formula of retrogradation , assuming the load inertia is N times the inertia of the rotor of the motor, motor
from the rated speed to 0, retrogradation is (N+1) *Eo, the action cycle is T, then

Power of braking resistance

C2(N+D)xE,-Eo)
B T

2.7.3 Note when using external braking resistance

B When using external braking resistor, resistor connected to the P+ and C terminal, at the same time must remove the short circuit piece
installing between P+ and D, makes P and D two terminals in the open state.

B The external braking resistance cannot be less than reported in table 2-2, otherwise it might damage the drive.

B Please make the external resistor braking resistor value and the capacity set to the function parameters of drive correctly, otherwise it will
affect the execution of the function.

P8-18 (brake resistance), P8-19 (brake resistance capacity).

B In the natural environment, when the braking resistor can handle retrogradation capacity (average) below the rated capacity, resistance
temperature will rise to 120°C above(in the continuous braking condition). For security, please use the forced cooling system, to reduce
the temperature of the brake resistor; or recommend the use of braking resistor with thermo switch. The load characteristics on braking
resistance, please refer to the manufacturer.

Note:
1) Please make the external braking resistor same with the internal braking resistor, otherwise,
may lead to drive damaged.
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2) When using external braking resistance, if don’t remove the short circuit piece which is
between P and D, it may lea to drive damaged.

2.8 EMI Filters

All of the electronic equipment (including servo drives) in normal operation, will produce some high frequency or low frequency noise, and
through the conduction or radiation interference peripheral equipment. If you can match the appropriate EMI filter and the correct installation
method, the interference will be reduced to a minimum.
When the servo driver and EMI filter are installed, we can follow the installation and wiring of the contents of the manual, we can be sure that it
can meet the following specifications:
1. EN61000-6-4 (2001)
2. EN61800-3 (2004) PDS of category C2
3. EN55011+A2 (2007) Class A Group 1

2.8.1 EMI Filter installation caution

In order to ensure that the EMI filter can achieve maximum effect of inhibit the servo drive interference, in addition to the servo drive
according to the contents of the manual installation and wiring, still need to pay attention to the followings:
1) Servo drive and EMI filter must be installed on the same piece of well grounded metal plane.
2) Servo drive and EMI filter, please try to install the servo drive above the EMI filter .
3) All wiring will be as short as possible.
4) Metal shell of servo drive and EMI filter must be reliably connected with the metal ,surface, and the contact area between the two should be
as large as possible.

2.8.2 Selection of motor cable and installation notes

The selection and installation of the motor line is correct or not, it’s related to the EMI filter can play the greatest effect of servo drive
interference suppression.

Please note the followings:

1) The cable with isolation copper mesh (Double isolation layer is preferred).

2) The isolated copper mesh on both ends of motor line to ground in the shortest distance and the maximum contact area.

3) Motor line isolation copper mesh connects metal plane correctly, isolated copper mesh on both sides of motor line should be fixed with
U-shaped metal piping supports and metal plane.
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3 Display & Operation

3.1 Display and key operation Exterior

Drive model
» and serial
number

Digital display.

V€-748-001V3

1000820171} 125002010

1

v i v v i
Modekey UPkey DOWNkey  Leftkey Set key

3.2 Display and operation mode

There are 5 display and operation mode for EA100 servo drive

Mode Function

Monitor mode Monitoring the value of parameter code

Parameter group
selection mode

Choose parameter group to be monitored or set

Parameter code
selection mode

Choose parameter code to be monitored or set

Setting Mode Setting the value of the selected parameter code

Fault and alarm mode Display fault and alarm information

3.3 Parameter setting Description

1)
2)

3)
4)

5)

6)
7

8)
9)

10)

11)

When the drive is powered on, the digital tube display the default monitor code for one second, then work in monitor mode.

In monitor mode, pressing UP or DOWN key to change the monitored parameter code, then press the SET key to monitor selected
parameter code. If there is no key operation, it will monitor selected parameter code automatically after one minute.

In monitor mode, if the monitored parameter is 32 bit or displaying a more than 5 digits binary number, press the left key to switch the
display for high bit and low bit. When displaying high bit, the digital tube decimal point of the highest bit is lit.

In monitor mode, press MOD to enter the parameter set selection mode, then press UP / DOWN key to switch the parameter set, press the
MOD key to exit the parameter set selection mode back to monitor mode.

In parameter group selection mode, pressing left key, the flashing character shift left. It is easy to choose parameter group number. Press
SET key to enter parameter code selection mode, press MOD key to exit parameter code selection mode and back to parameter group
selection mode.

In parameter code selection mode, pressing UP or DOWN key can change the value of last two code to change parameter code, then press
the SET key immediately to enter the parameter setting mode and display the value of the parameter code.

In the parameter setting mode, use UP / DOWN key to set parameter. When pressing left key the blinking character will shift left, it is
easily and quickly to modify the value of the parameter high bit.

After setting the value, press SET key to store or execute a command.

After setting the value, the digital tube will display the status information of the parameter, for example, displaying -End-. Then
automatically back to parameter code selection mode.

In parameter setting mode, press MODE key or no key operation in one minute will cancel the modification of parameter value, and back
to parameter code selection mode.

When servo alarm, pressing MODE key for one second, it will show the current alarm code; pressing any key again to exit the alarm code
displayed.

Double-click
Double-click - b
B | ] B 2l
. Fault Mon?t'onng ‘ m Basic control m Internal multi- m m Augxiliary function
[ (A ELEEY }<—[ parameter }F{ parameter }F{Iocalion paramelers}k{ A }F{ parameter }
Aro0 [~ P0;00 P1,00 P2;00 P800
1 PO;01 P1;O1 P2¢—O1 P8;O1
P0-02 P1-02 P2-02 P8‘-02
10000 a SET Display parameter settings
1 0001 s A~ Jor[ ~ Jor[ & ] shift Left
:;Ick -EI"]D- b Storage Parameters
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Figure 3-1 Panel Operation flowchart

3.4 Status Display

There are following states:

Display symbol Content note
-End- The set value is stored correctly.
Po-0n This parameter must be rebooting to be effective.
SruOn Parameter cannot be set when servo starting
Err-r Read - only parameters, which cannot be modified
EESud This parameter is reserved and cannot be modified.

3.5 Monitor display

Press the MOD key twice or no key operation more than one minute, servo drive will automatically enter monitor display group function code
PO---, in monitor mode, you can press UP or DOWN key to change the monitoring code.

Example Describe
P0-00 Press SET key to display the motor speed
P0-01 Press SET key to display the motor load rate
P0-02 Press SET key to display current electric angle
P0-30 Press SET key to display received external pulse frequency

3.6 Fault and alarm display

Example Describe

When there is a fault in the drive, it will be shown in the panel and
displaying fault code "AI0" and "NN". "NN" ranges from 01 to FFH.
ALONN Pressing operation key for other display, but the decimal point of the
lowest digital tube will be flashing, until it is cleared, there are no fault or
displaying AL--- when warning

When the drive alarms, it will be shown in the panel and displaying
warning code "AIE" and "NN". Pressing operation key for other display,
but the decimal point of the lowest digital tube will be flashing, until the
alarm is cleared.

ALEnNn
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4 Wiring
4.1 Peripheral connection

3-phae 220V AC / 380V AC

EMI filter Please see section 4
for panel operation

- CN1 analog
output terminal.

SINEE EA100 | "leasesee

Contactor section 3.6 for
the circuit.
< A PC communication cable
g CN2 ﬁE of servo drive
3 & CN2/CN3 internal
ons 7% connected in parallel.

Please see section 3.5
for signal definition

When braking resistance or bus

capacitance is insufficient, an
external braking resistor should
connect to P+ terminal and C

S8 [ HEHE

CN4 is connected to the
upper computer.

terminal & Please see section 3.4 for
Please see section 2.8 for /] o definition and use of CN4
selection and wiring of t 3
braking resistor :
. CN5 is connected to servo
CHARGE @ motor encoder.
24V power supply for o Please see section 3.3 for

Power indicator | System groun definition and use of CN5

brake (only for servo
motor with brake)

Electromagnetic contactor
brake control signal.
Open / Close brake power
supply

Please see section 3.7
for braking circuit

Servo motor

Remark:

1)  The servo drive is connected to the industry power supply directly, and there is no power isolation like transformer. To prevent electric
shock of servo system, please put a fuse or molded case circuit breaker in the input power supply.

2) Do not install electromagnetic contactor between the drive and the motor, which can damage the drive.

3)  Please note the power supply capacity when connect to external control power supply or 24V power supply, especially when the power
supply is connected to several drives or brakes. If power supply capacity is not enough, the output current will also be not enough,
which can lead to the damage of drive or brake. Please note that the brake power supply is 24V DC, whose capacity should be
consistent brake power. Please refer to describe of servo motor for related brake power.

4)  Check the servo motor output U, V, W terminal wiring phase. The motor will not run or run out of control and then alarm, or even
damaged by incorrect wiring.

5)  When using external resistor, P+ and D terminal should be open, and the external brake resistor should be connected to P+, C terminal.
When using internal brake resistor, P+ and D terminal should be shorted and P+ and C terminal should be open.

6) In 1-phase 220V wiring, the main power supply terminal is L1, L2 terminal, and L3 should be empty.
7)  CN2and CN3 are same defined communication terminals, so that you can use any one of them.

4.2 Main circuit wiring
Main circuit (strong electric part) terminals and screw size are shown below.
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Lic SIZE Main circuit terminal

L2¢ Screw Size Tightening

1 torque

2 SIZEA M4 2.5N.m

" SIZEB M4 2.5N.m

° SIZEC M4 2.5N.m

P+

. SIZE PE ground terminal

¢ Screw Size Tightening
torque

! SIZEA M4 2.5N.m

! SIZEB M4 25N.m

v SIZEC M4 2.5N.m

4.2.1 Main circuit (strong electric) terminal Introduction
Table 4-1 servo drive main circuit terminal

Terml_nals Terminal name Terminal Function
markings
L1C, L2C Control power supply | 1-phase input which is consistent with the main circuit

input terminals power supply voltage level

EAL00-2R8-2[]
EA100-5R5-2[]
o EAL00-7R6-2[]
L1, L2, L3 | Maincircuit AC. EAL00-010-20] |LL, L2, L3 3-phase 220V input
power input terminals EAL00-5R4-30)
EA100-0O-30 | 3-phase 380V input
EA100-026-30]

L1, L2 1-phase 220V input
L1,L2, L3  3-phase 220V input

Default connection between D and P +.
When the braking is insufficient, please keep P +, D
circuit open, and connect an external braking resistor

External braking
P+,D,C |resistor connection

terminals between the P + and C.
. DC bus terminal of drive. It can be shared wh

ot o DC bus terminal _us erminal of servo drive. It can be shared when

' multi-parallel.
UVW Servo motor Connection terminals of the servo motor and they are

Y terminals connected to U, V, W of the motor

One ground terminal for EA100-2R8-2A and
PE Ground EA100-5R5-2A; Two ground terminals for other power

drives. It is connected to the ground terminal of power
supply and the ground terminal of motor.

4.2.2 Power Wiring

Servo drive power connection is divided into 1-phase and 2-phase. 1-phase only for the drives with output current 7.6A and less than 7.6 A

1-phase power supply wiring (rated output current < 7.6A)

L1C
MCCB MC L2
i EMI = L1 Us
) Filter A L2 Vi
1-phase AC
220V ) ®L3 We
Stop OFF ON Servo
RA MC
drive PEE
MC e o—

RA Pﬂj_l
l_[:EJ:’_‘ ALM+ D& IT‘
s C g

pc [
24V -E‘ ALM-

Figure 4-1 1-phase power supply wiring diagram

3-phase power supply wiring (all series are applicable)
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L1C

MccB e Lac
3-phase T - L1 Us
AC220V : EMI -
AC380V | Filter | L2 VY
—alL3 We
stop p. OFF  ON e Servo PEE

* T i r drive
@ e
Mc =
A P+¢j—1
ALM+ D4 il
pc L H
2av'y ALM- Ce-—r!

Figure 4-2 3-phase power supply wiring diagram

Remark:
1: If you do not want to cut off the main circuit power supply when a failure occurs, RA relay is

not necessary.

2: L1C, L2C can be connected to P +, - terminals instead of external power supply.

®  Power on timing

Control circuit power Powered

Unpowered
supply
. Powered
Mains supply Unpowered
" Delay1.5S
Servo ready output Ready
(S-RDY) Not ready
Servo enable signal Valid
(S-ON signal) Invalid Invalid
Servo enable Enable invalid ) Enable invalid
(S-ON) Enable valid
Servo motor Mot Motor Motor
excitation otor powered
Unpowered | Unpowered
Delay as P1-54 set i
\ |
Position / speed / . Receive instruction i
Torque command Not receive '.\IOI recs.flve
instruction instruction

Figure 4-3 power-on timing chart

Please refer to figure 3-1 and 3-2 for power wiring and wire as followed sequence.

1)
2)
3)

4)
5)

6)
7
8)

Control power circuit L1C, L2C must be powered on before the main circuit or at the same time as the main circuit power supply. If only
the power control circuit is powered on, the servo ready signal (S-RDY)) will be invalid.

The main circuit power input terminals should be connected to the mains supply by electromagnetic contactor (3-phase: L1, L2, L3, 1
phase: L1, L2).

After the main circuit power supply is powered on and a 1.5-second delay, servo ready signal (SRDY) will be valid, then it can accept the
servo enable (S-ON) signal. When detecting the servo enable signal is valid, the motor will be activated, and running. When detecting the
servo enable is invalid or alarmed, output of drive will be off, and the motor is in a free state.

When the servo enable and the mains supply are powered on at the same time, the motor will be activated after 1.5 second.

Frequently turning on or off of the main circuit power supply may damage the soft start circuit and dynamic braking circuit. The frequency
of tuning on or off should be less than 5 times one hour, and 30 times one day. When the drive or motor is overheating, after the solving
the problem, the main circuit should be powered on again after 30 minutes cooling.

The input power cable cannot connect to the output terminals U, V, W, which can damage the servo drive.

The braking resistor is absolutely prohibited to be connected to the DC bus P +, © terminals, which may lead a fire.

After the power is turned off, there may be residual voltage in the servo drive internal capacitance, confirm the CHARGE indicator on the
servo drive panel is off before other operation.

4.2.3 Connector specification of motor power cables

Table 4-2 motor servo motor power cable connection terminals

Motor

Connector shape and model Terminal pinout .
flange size

ml

4PIN AMP Plug (without brake)

DD mﬂﬂ P Define 60

= =
4 PE

Shell model: C4140HM-2X2P
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. . Mot
Connector shape and model Terminal pinout ° °T
flange size
Plug model: C4140F-TP-H
Aviation plug (without brake )
Pin Define
1 PE
> 0 130
3 Vv
4 W
Model: YD28KA4TS
Aviation plug (with brake)
Pin Define
1 PE
2 24V (brake)
3 0V (brake) 130
4 not used
5 U
. 6 Vv
Model: YD28K7TS 7 W
Note: Due to the product improvement, the aviation plug model may be changed.
4.2.4 Specifications of recommended cable for main circuit connection
Model L1C,L2C L1,L2L3 P+,C [SAVAW PE
EAL00-2R8-21] 1.0mm? 1.0mm? 1.0mm?
EA100-5R5-2[]
EAL00-7R6-20] 2.0mm? 2.0mm? 2.0mm?
EA100-010-2(
EAL00-5R4-30 | o 5y 1.0mm’ 1.0mm? 1.0mn? 2.5mm?
_8R4- ' above
EAL100-8R4-3(] 2.0mm? 2.0mm? 2.0mm?
EA100-012-3(]
EA100-018-3B 2 2 2
EAL00-0213B 4.0mm 4.0mm 4.0mm
EA100-026-3B 6.0mm? 6.0mm’ 6.0mm?

4.3 CN5 encoder signal terminal

CN?5 is encoder signal terminal (DB15 socket), its position is shown in Figure 3-4:

SINEE EA100

A
A

¥3IMOd ¥B

e 2 pmwE

HOLOW 1B

Gligﬁi @

4.3.1 Encoder terminal definition drive-side

(T

10 110
70

20 120
8O

30 130
90

10 140
100

50 150

_—

Figure 4-4 CN5 terminal positions
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Encoder Z- signal 4.\ ><L 4.\
Encoder Z+ Signal71 e o—| 11 Encoder B+ signal D+ 1 L o O—1 Lx
Encoder U- signal 7 —0O XL ——0O
Encoder U+ signa%z —O O— Encoder B- signal _— —O o—}2 «
Encoder V- signal 8 ——-O LI —O
Encoder V+ signali3 —O O— 13 Encoder A+ signal SD- _ 3] —O O— | 13
Encoder W- signalg— —O x93 ] ——O
Encoder W+ signalf —O O—-24—Encoder A- signal 4 o o——
en0® 1 o [T E—s
sEun';:';(:,eg \;;ower _ 5] L o o— 15 Eﬁg’;(:,e; \;;ower _ 5] e o—] 15
Note: When connected to \/< \/<
the wire-saving encoder, U % _Itindicates that the
Nectnottobe coneted Shielded layer fermiallsLft, Shielded layer
connect to PE connect to PE
CN5 2500ppr incremental encoder terminal definition CNS5 17-bit encoder terminal definition

f
5&&3@ 4@@) 1

= "2'&10.99&/ e wi]
u15£09£§£11

L
Figure 4-6 CN 5 terminal weldmg pmout

4.3.2 Encoder terminal definition of servo motor side

There are two shapes encoder terminal in the servo motor side.

® AMPplug, for motor with 60, 80 flange, the pin defined in Table 4-3a, 3b, 3¢
Plugs in motor side
Shape 2500ppr incremental encoder 17 bit encoder

=i
@06
e @)

@]@@) DEE

Motor side Motor side
Encoder cable connector
— 1

II'II m%@@
II.II PEID

ﬁ Wﬂ@

I
=

Shell model: Shell model:
C4140-HM-3*5P C4140-HM-3*3P
Plug model: Plug model:
C4140F-TP-L C4140F-TP-L
®  Aviation plug: for motor with 110 flange and above, the pin defined in Table 4-3a, 3b, 3c
2500ppr incremental encoder 17 bit encoder

Terminal type: YD28K15TS
Note: Due to the product improvement, the aviation plug model may be changed.

Table 4-3a 17-bit incremental encoder cable connection

Function Drive side DB15 SEIVo motor S.Id?
Descrintion AMP plug Aviation plug
P Signal name Pin Pin Pin
Encoder power ey 5 1 9
supply
Encoder power GND 10 2 3
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—
Function Drive side DB15 Servo motor s.|d(.e
Descrintion AMP plug Aviation plug
P Signal name Pin Pin Pin
supply ground
Posmv.e ter'mlnal SD+ 1 5 4
of serial signal
Negatl\{e te'rmlnal SD- 3 6 7
of serial signal
Shield layer PE PE Shell 9 1

Table 4-3b 17-bit absolute encoder cable connection
Servo motor side

i Drive side DB1
Fun(ftlo_n e side ° AMP plug Aviation plug
Description : - - -
Signal name Pin Pin Pin
Encoder power ey 5 1 9
supply
Encoder power
GND 10 2 3
supply ground
Posmvg ter.mlnal SD+ 1 5 4
of serial signal
Negatl\{e termmal SD- 3 6 7
of serial signal
Positive terminal
+
of external battery VB ! 14
Negative terminal
VB- 1
of external battery 8 S
Shield layer PE PE Shell 9 1

Table 4-3c 2500ppr non-wire-saving encoder cable connection

Function Drive side DB15 Servo motor S.Id?
Description : - AMP. blug Awatpn plug
Signal name Pin Pin Pin
Encoder signal Z + Z+ 1 7 6
Encoder signal U + U+ 2 6 10
Encoder signal V + V+ 3 10 11
Encoder signal W + W+ 4 11 12
Encoder supply 5V +5V 5 2 2
Encoder signal Z- Z- 6 5 9
Encoder signal U- U- 7 8 13
Encoder signal V- V- 8 12 14
Encoder signal W- W- 9 15 15
En r power
upplyground | OND 10 3 3
Encoder signal B + B+ 11 4 5
Encoder signal B- B- 12 14 8
Encoder signal A + A+ 13 9 4
Encoder signal A- A- 14 13 7
Shielding layer PE PE Shell 1 1

Remark for servo wiring:
1)  Make sure the drive and the motor shielded layer are grounded; otherwise it will cause the drive error.
2) Do not confuse GND and PE.

3)  Be sure that the differential signal can match the two cables of a twisted pair. For example, A + and A- is a set of differential signal, you
should use a twisted pair.

4)  Encoder cable routing must be separated from the power cable routing by at least 30cm or more.

4.4 CN4 Control signal terminal

Using the DB44 socket, CN4 signal terminal provides signals for communication with upper computer.
Signals include:

® 8 programmable digital inputs
® 4 programmable digital differential output
20



2 analog inputs

command pulse input

ABZ encoder signal output

+NDIS

-NOIS

+asInd

—-4sTd

Z00 | Wod | -TOd | -20d | -€0d | APG+ | QND | OND | OND | OND

SHI'Tnd

8I0 | 9IC

210

gIa

+H00 | W00 | 20

704 | AVZ+ | -Zd | —4d

+Vd | @ | IV

dHITd| LIQ

SIq | €Ia

AG+ | WOO | TOQ | €0Q |-¥0Q| +Zd | +dd | -Vd | @O | TIV

1€

(44

€€

Ve

GE |9 | L€ | 8E | 6E | OV | TV | OV

€ | ¥

©
—

€T | ¥T | 9T

SINEE EA100

IND 2ND END

m -

q4

3 POWER

7RS4 HIzh BRK  EL4L MOTOR

Figure 4-7 Drive control circuit terminal position and pin assignment
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4.4.1 Control signal terminal pin distribution

Signal Pin Function description
PULHIP 1 The positive terminal of command pulse when using 24V power supply
DI7 2 Digital input, the default function number is 7
DI5 3 Digital input, the default function number is 5 |See  section 3.4.2 and
DI3 4 Digital input, the default function number is 3 |3.4.3
DI1 5 Digital input, the default function number is 1
+5V 6 + 5V power supply, maximum output current 50mA.
COM | 7/22/36 |Power supply ground (+ 24V)
DO1 8 D!g!tal output, the default funct!on number !s 1 See section 342 and
DO3 9 Digital output, the default function number is 8 344
DOA4- 10 DO4 digital output COM terminal
Z pulse positive frequency dividing output, the maximum current is
PZ+ 11
20mA.
B pulse positive frequency dividing output, the maximum current is
PB+ 12
20mA.
PA- 13 A pulse negative frequency dividing output
GND 12//312//2/4 Analog input signal ground
Analog input, input impedance: 10kQ, the maximum input voltage +
All 15
12V.
PULHIS 16 The positive terminal of command pulse when using 24V power supply
DI8 17 Digital input, the default function number is 8
DI6 18 Digital input, the default function number is 6 See section 3.4.2 and
Dl4 19 Digital input, the default function number is 4 343
DI2 20 Digital input, the default function number is 2
COM+ 21 Digital input common positive terminal
DO2 23 Digital output, the default function number is2  |See section 3.4.2 and
DO4 24 Digital output, the default function number is 12 |3.4.4
o4V 2540 Internal 2_4V power supply, vo.ltage range of + 20V ~ 26V.
The maximum output current is200mA.
pPZ- 26 Encoder Z pulse negative output
PB- 27 Encoder B pulse negative output
PA+ 08 Encoder A pulse positi\_/e output.
The maximum current is 20mA.
Al2 30 Analog input. The input impedance is 10k,
The maximum allowable input voltage is +12V.
SIGN+ 31 Position direction command +
SIGN- 32 Position direction command -
PULSE+ 33 Position pulse command +
PULSE- 34 Position pulse command -
ocz 35 Encoder_Z pulse open col!ector output.
The maximum allowable input current is 40mA.
DO1- 37 COM digital output terminal of DO1
DO2- 38 |COM digital output terminal of DO2 See section 3.4.2 and 3.4.4
DO3- 39 COM digital output terminal of DO2
4.4.2 Digital Input \ Output Terminal Description
Default Corresponding
Signal Pin  |Default function function .
function code
number
DIl 5 Servo motor power on enable 1 P6-02
DI2 20  |Alarm fault reset 2 P6-03
DI3 4 Position control pulse deviation counter clear 3 P6-04
Di4 19  |Speed instruction direction selection 4 P6-05
DI5 3 Internal instruction bit0 5 P6-06
DI6 18 |Internal instruction bitl 6 P6-07
DI7 2 Internal instruction bit2 7 P6-08
DI8 17  |Internal instruction bit3 8 P6-09
DO1 8 Servo ready output signal 1 P6-13
DO1- 37 | The maximum allowable output current 40mA
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Default .
etad Corresponding

Signal Pin  |Default function function .
function code
number

DO2 23  |Brake output signal 9 P6-14
DO2- 38 | The maximum allowable output current 40mA

DO3 9 Rotation of the motor output signal 8 P6-15
DO3- 39 |The maximum allowable output current 40mA

DO4 24 |Output signal stops servomotor 12 P6-16
DO4- 10 | The maximum allowable output current 40mA

+24V | 25/40 |Internal 24V supply voltage range + 22V ~ 26V, 200mA maximum output
COM | 7/22/36 |current

COM+ 21 |Digital input common positive terminal (12V~24V)

4.4.3 Digital input (DI) function definition table

Input Signal Function Description
Set Name Function Describe Trigger | Running
value mode mode
0 Disabled |Terminal invalid
ON- Servo motor power enable Level
1 S-ON |Servo enable OFF- Servo motor cancel . PST
triggered
enabled
ON- If the abnormal condition
Al faul E
2 ALM-RST arm and fault have been solved, resettable . dge PST
reset triggered
fault can be reset.
Position control .
. P1-34 f f f E level
3 P-CLR |pulse deviation fr?e or 34 for definition o tdr?e /erz\c/je P
counter clear 99 9
N- Instruction in th i
Speed command doirectiosrtl vetton i fe opposte Level
4 DIR-SEL |direction . S
. OFF- Default command triggered
selection .
direction
Internal . . Level
5 CMDO instruction bito | V/hen \_/vc_Jrks in position control | triggered PS
mode, it is location
6 CMD1 Internal multi-segment switchin _Level PS
instruction bitl functiongsi al: g triggered
7 CMD2 Internal When worEs in’s eed control _Level PS
instruction bit2 . peed triggered
internal mode, it is speed multi-segment Covel
switching function signal; .
8 CMD3 instruction bit3 g g triggered PS
9 CTRG _Internal_ _ Mult!-_ segment position trigger _Edge p
instruction trigger [condition triggered
Control mode Used for mixed control mode Level
10 MSEL o . ; PST
switching switch triggered
Anal q ON- Zero fixed function Level
nalog spee enabled triggered
11 ZCLAMP [command zero . . S
. OFF- Zero fixed function
fixed enable .
disenabled
ON- Prohibit command pulse Level
o input triggered
12 INHIBIT |Pulse inhibit OFF- Allow command pulse P
input
Forward driving |OFF- Prohibit forward drive Level
13 P-OT inhibit ON- Allow forward drive triggered | PST
Reverse driving |OFF- Prohibit Reverse driving _Level
14 N-OT  linhibit ON- Allow reverse drive triggered | PST
15,16 | Not used
ON- Input in accordance with Level
the given instruction triggered
+
17  JOGCMD+|Forward Jog OFF- Stop input running S
instruction
ON- Input in accordance with Level
18 [JOGCMD-|Reverse Jo . . . i S
v 9 the given instruction triggered
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Input Signal Function Description
Set Name Function Describe Trigger | Running
value mode mode
OFF- Stop input running
instruction
Torque command . Level
L OFF-Default function ;
19 |TDIR-SEL|direction o ne triggered | T
. ON- Instruction Reverse
selection
i Level
Electronic gear | reNGm1] GNMO | code tidaered
20 | GNUMO |ratio numerator 99 P
selection 0 0 0 Pl-27
- 0 1 P1-29
Electronic gear 1 0 P1.30 ]_evel
21 | GNUMZ1 |ratio numerator triggered P
1 1 P1-31
select 1
Up eage: external detector
2 ORGP !External detector |valid .Edge PST
input Down eage: external detector | triggered
invalid
23 SHOM Orlgl_n return ON: Origin return function _Level PST
function enable triggered
24-99 | Not used
4.4.4 Digital Output (DO) function definition table
Input Signal Function Description
Set valug Set value Set value Set value Set value
0 Disable |Terminal is invalid
Valid - servo ready, can receive S-ON
1 |S-RDY+ | Servoready |I"rucn : PST
Invalid - Servo not ready, cannot receive
S-ON instruction
Valid - Release holding brake
+-
2 BK Brake control Invalid - Closed holding brake PST
3 TGON+- | Motor rotation Va“d__ The motor is rotating . PST
Invalid - The motor stop rotating
4 ZERO+- Motor zero Valld_- Motor speed |s_zero PST
speed Invalid - Motor speed is not zero
Valid: when works in speed control, the
Speed absolute value of the difference between the
5 |V-CLS+- . . S
approaching |actual motor speed and the speed command is
less than the value as P1-42 set.
Valid: when works in speed control mode, the
. lute val f the differen n th
6 V-CMP+- | Speed arrival absolute value of the difference betweel t_e S
actual motor speed and the speed command is
less than the value as P1-43 set.
Valid: when works in position control mode,
7 PNEAR+- Posmop the posn_lc?n deviation pulse nu_mber _|s less p
approaching |[than positioned close approaching width as
P1-32 set.
Valid: when works in position control mode,
8 COIN+- | Position arrival the posn_lc?n deviation pulse nu_mber _|s less p
than positioned close approaching width as
P1-33 set.
Torque limit |[Valid - Motor torque is limited
9 C-LT+- . . . . PS
signal Invalid - Motor torque is not limited
10 VLT Spegd limit Valld_- Motor speed |s_I|m|ted_ _ T
signal Invalid - Motor speed is not limited
11 WARN+- |Warning output|Valid: Warning things occur PST
12 ALM+- | Faultoutput |Valid: Fault event occur PST
Valid: Motor output torque reaches the set
Torque arrival |value
13 Temp+- - . T
cmp signal Invalid: Motor output torque does not reach
the set value
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Input Signal Function Description

Set valug Set value Set value Set value Set value
14 Home-+- Orlg!n return Valld.: Orlg.m.return accompllshed. PST
signal Invalid: Origin return not accomplished

4.4.5 Digital input wiring

The digital input terminals (DI) of EA100 servo drive adopt full bridge rectifier circuit. The current through the terminal can be positive (NPN
mode), or negative (PNP mode). So the external connections of DOI ~ DI8 terminals can be very flexible.

Here is an example of DI1. The interface circuitry of DI1 ~ DI8 is the same.
1) When host device is relay output:

Servo internal 24V power supply Servo internal 24V power supply Do not use a separate

power supply
vy

- ‘/\/ power supply

+24V
power supply

+24V
power supply

LDCZAV

Servo drive

s i

Servo drive

i

COM+

Figure 4-8 Digital input terminal when host device is relay output

Remark: Some of manual defaults are as followed:
® COM: 7pin, users can also use 22/36 pin
®  GND: 14pin, users can also use 29/41/42/43/44 pin

@  Servo internal +24V: 25pin, users can also use 40pin

2) When host device is NPN open collector output

Servo internal 24V power supply Servo internal 24V power supply
NPN input +24V i +24V ]
128V pzwer T servodrive NPN input T Servodrive
upply 25 +24V Power 25

supply
COM+ 121 CoM+ | 21
A A
DIl |5 4 DC24V Il |5 ”
— 1

4. 7K

NPN L _COM |7

Figure 4-9 (a) Digital input terminal when host device is NPN open collector output
3) When host device is PNP open collector output:

Servo internal 24V power supply Servo internal 24V power supply  sepyo drive

24V

PNP input Servo drive PNP input +24V

+24V Power supply | 25 +24V Power

supply
COM+ 121 COM+ | 21

PNP
Bys 1] | o] iy
PNP DI1 L5 | DIl 5
4.7K 4.7K

Figure 4-9(b) Digital input terminal when host device is PNP open collector output

Remark:

1. Be sure that the 24V and COM + terminals are not connected when using an external power
supply.

2. PNP and NPN input cannot be used mixedly

4.4.6 Digital output wiring

Here is an example of DOL. The interface circuitry of DO1 ~ DO4 is the same.
1) When host device is relay input:
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When using internal power supply
DC5V™24V

Servo drive

Servo drive L relay

Servo drive L Relay Servo drive

Wrong polarity
of freewheeling
diode

NPN NPN

X

X

Figure 4-10(b) incorrect digital input wiring when host device is relay output

Remark:
When the host device is relay input, make sure to access the freewheeling diode, or it may damage the DO port.

2) When the host device is optocoupler input

Using internal power supply Using external power supply T DC5V24v

Servo srive | | Servo drive

External power
COM  supply ground

Figure 4-11(a) correct digital input wiring when the host device is optocoupler input

L Not connected with . DC5V~24V| Not connected
When using internal power supply it resistor | When using external power supply with current
. - limit resistor

=

A t [ e
\vagl Servo drive ;

Servo drive

NPN

External power

supplgr&und

Figure 4-11(b) incorrect digital input wiring when the host device is optocoupler input

Remark:
The maximum allowable voltage, current capacity of servo drive internal optocoupler output circuit is as followed:
® \/lltage: DC30V(maximum)

® Current: DC50mA (maximum)

® If driving the inductive loads (relay, contactor), a surge voltage absorption circuit should be added; such as RC absorption circuit (the
leakage current should be less than the holding current of contactor or relay) varistor, or freewheeling diode (for DC circuit, check the
polarity during installation). The element of snubber circuit should be closed to the relay or contactor.

4.4.7 CN4 analog input terminal wiring
Table 4-4 analog input terminal description

Signal name Function Pin Function describe
All 15 .
Analog Al 20 \oltage analog input
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GND 29 Analog input ground
Al1, Al2 generally used for speed and torque analog signal input.
Input voltage range: -10V~+10V, resolution 12 bit;
Maximum allowable voltage: +2V;
Input impedance: 10K;

Servo motor

-10~+10V About 9K

-10~+10V

Figure 4-12 Al1, Al2 terminal wiring diagram
4.4.8 CN4 position command input signal

Describe for position command pulse input signal, the instruction symbol input signal terminal of CN4 are as followed.
Table 4-4 position pulse input signal specifications

Signal name Pin Function
PULSE+ 33 Input pulse shape:
PULSE- 34 Pulse command input: Direction + pulse
SIGN+ 31 Differential Input A, B phase orthogonal
. SIGN- 32 Open collector input pulse
inPs(t)rSLIJt(:toign CW/CCW pulse
PULHIP L External power input interface of command pulse
PULHIS 16
GND 41 5V power supply ground
COM 36 24V power supply ground

Pulse command can be input by open collector input or differential input. The maximum differentia input pulse wave is 500Kpps, maximum
open collector input pulse wave is 200Kpps.

Different forms of command input pulse has different timing parameters, see section table 3-5 table 3-6 for details:
Table 4-5 different command pulse timing table

Pulse instruction _
T Logic state Pulse waveform
> el
wise AL FFLF L
P1-02=0 > T2 i
. . > «T3
Positive logic SIGN ‘
i ion+
Direction Forward Reversal
pulse
> T
o109-1 st vV e e e T
o=l > T2 ?
Negative logic SIGN b T
Forward Reversal
% T4 « > T4 '«
puLse £ ¥ ) v
> T4 i« > T4 i«
STGN f
Two-phase P1-02=2 Forward
orthogonal o, .
; Positive logic T4 e > T4«
pulses (4times) PULSE ¥ 5
> T4 e > T4 e
SIGN i
2 ¥ £ |2
Reversal
PULSE > «T1
P1-02=4 M
CCWICW pulse | pgitive logic TR Y
SIGH A
Forward Reversal
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Pulse instruction .
o Logic state Pulse waveform
> «Tl
P1-02=5 e N
Negative logic STGN i
ARAR2E2
Forward Reversal
Table 4-6 Pulse input time parameter
Pulse mode Maximum The minimum allowable width Voltage
input frequency Tl T2 T3 T4 g
Differential 500Kpps 1 s 1 s 2 s 05 s 5V
Open collector | 200Kpps 25 s |25 s |5 s 1.25 s 24V (MAX)
4.4.8.1 Position instruction pulse differential input mode
Upper computer EA100
PULSE+
The minimum /,‘\\ PULSE-
position instruction
pulse width is lus
The maximum input
frequency is 500kpps A
AN SIGN-
GND GND | 41
£ | _ | =
“PE

Figure 4-13 Position instruction pulse differential input mode wiring

Please ensure "2.8V<< (H level -L level) <3.7V", otherwise the servo drive input pulse will be unstable. It will result in the following
situations:

»  Missing pulse when enter instruction pulse.

»  The instruction is opposite when enter instruction direction

4.4.8.2 Position instruction pulse differential input mode Instruction direction

When using the servo internal 24V power supply

NPN PNP

Servo drive Servo drive

Open collector pulse position
instruction. The maximum input
frequency is 200kpps. The
minimum pulse width is 2.5us

+24V
power
supply

-

Figure 4-14 open collector pulse input command wiring diagram (using the servo internal 24V)

When using the servo external 24V power supply
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NPN

PNP

Servo drive

Servo drive

Open collector pulse position
instruction. The maximum input
frequency is 200kpps. The
minimum pulse width is 2.5us

external |
o T

- extemal |
Y -

Figure 4-15 (a) open collector pulse input command wiring diagram (using external power supply and internal limiting resistor)

NPN Servo drive PNP Servo drive

Open collector pulse position
instruction. The maximum input
frequency is 200kpps. The 25
minimum pulse width is 2.5us

PULHIP[1 2K

100Q

PULSE+| 33

PULSE- vee ——

100Q

PULHIS\16

SIGN+ | 31 1002

SIGN-] 32

1002

VvV vV

Figure 4-15 (b) open collector pulse input command wiring diagram (using external power supply and external limiting resistor)
Selection of limit resistor R1is as followed:

The selection of resistor R1 is satisfied : M =10mA
1+ 200
Recommended resistance for R1:
VCC voltage R1 resistance R1 power

24V 2.0K 0.5W

12V 0.8K 0.5W
Remark:
1)  Make sure a pair of differential signals is connected with a twisted two cables
2)  Encoder cable routing must be separated from the power cable routing by at least 30cm or more.
3)  The pulse input interface is not shielded input interface. In order to reduce noise, we recommend the ground output signal of the upper

computer the ground output signal of the servo drive should be connected together.

Examples of typical wrong wiring
the port will damage
Missed limiting
resistor

Servo drive Efror 2: shared limiting resistor Servo drive

for Multiple port, resulting in

pulse reception error

Not using separate
current limiting resistor

&

PULHISUE 2KQ

SIGN+ | 31

SIGN-| 32
‘ 1000

‘ 100Q
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Error 3: SIGN port missed, So that
the two ports can not receive pulse

Servo drive

Servo drive

SIGN signal
missing

The collector

signal dose not
access to the
specified port

1000

Servo drive

‘ 36 pin is not connected. And unable to form a closed loop ‘

Figure 4-16 5 typical wiring errors
4.4.9 CN4 encoder output frequency division circuit

Table 3-8 Encoder frequency division output signal description

Signal Pin Function

name

PA+ 28 A Phase frequency division

PA- 13 output signal A,B orthogonal frequency pulse
PB+ 12 B Phase frequency division |output signal

PB- 27 output signal

I:)ZZ+ ;é iuiphufis;;gl]uency division Origin pulse output signal

0oCz 35 Z Phase frequency division|Origin pulse open collector output

output signal signal
GND | 14/42/43/44 |Origin pulse open collector output signal ground

Encoder frequency division circuit output differential signals by a differential drive. Generally, it will provide a feedback signal when the drive

and the host device constituting the position control system. In the upper computer device, please use a differential or optocoupler receive as
circuit receive. The maximum output current is 20mA.

Encoder Z-phase frequency division circuit can provide a feedback signal by open collector output signal when the drive and the host device
constituting the position control system. In the upper computer device, please use a relay or optocoupler receive as circuit receive. The

Servo drive

28| pat
=0

maximum output current is 40mA.

Differential receive

Upper

Servo drive
computer

YYY

Optocoupler receive

Figure 4-17 frequency division output wiring diagram
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Figure 4-18 OCZ terminal wiring diagram

Remark:

Be sure that the signal ground of the upper computer should be connected with the ground of
power supply, and shielded twisted-pair cables should be used to reduce noise. The
maximum withstand voltage of drive internal transistor is DC 30V, and the maximum
allowable input current is 40mA.

4.5 CN2, CN3 communication terminal wiring

Drive is connected with the upper computer by CN2, CN3. Users can operate the drive by MODBUS communication, and the communication
distance is about 15m. RS485 can support multiple drives simultaneously online.

Communication signal connectors CN2, CN3 are two same internal, parallel communication signal connectors

Table 4-9 Communication Connector Pin Description

Signal Pin function Terminal pinout
RS485+ 1 -
RS485- ) RS485 Communication port
GND 3 Reference ground D
RS232-RXD 4 The sender of RS232 is connected with 1

the receiver upper computer

RS232-TXD 5 The receiver of RS232 is connected with

GND 6 Reference ground

the sender upper computer D 8

CANH 7

CANL 8 CAN Communication port

~terminal RS232-RXD ©

upper computel
RS485

T communication|

interface

+erminal RS232-TXD O

upper computer|
RS485

Servo drive GND ’ Servodrive NP QT GND

interface

Figure 4-19 Communication terminal wiring
diagram

4.6 CN1 analog output terminal
CNL1: there are two different terminals shape, its connection end signal as follows:

Table 4-10 analog output signal description

Signal Pin Function Termlnal wiring
name pinout
1 analog output, the Servo drive
o1 1 [ty
' @ 1]aoL
current 1ImA Can be set ®
2 analog output, the|by P6 group ® ®
AO2 9 output vc_>|tage oV ~ 0
10V, maximum output
current 1ImA
GND 3 The analog output signal common 16
ground @0
Retent 4 Cannot be connected with any
ion signal line
Remark:

1)  After turn off control power, analog monitor output terminal may output voltage of about 5V during 10ms, please note it when using.
2)  The maximum output of analog terminal current is ImA. The drive can be damaged is it is more than ImA.
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4.7 Holding brake

When the motor is used to vertical axis or similar situation, in order to protect the moving parts when loss power, you should use motors with
holding brake.

1. The holding brake is used only to keep the motor stopped, not for stopping the running motor
2. When motors with holding brake running, there may be a clicking sound,; it does not affect the function.

Holding brake need an external 24V power supply, brake signal and brake power supply wiring as follows.

La N
®L1C - -
+24V 24V

2 2C s
MCCB MG L= :
— T L1 ﬁ]
1 1 . ¥y
! EMI 1 DO2 is set as
1 *— filter ,r 1.2 BKsignal _={DO2+ | \|_
; ] |po2.  relay
— - L3 .
-
N T com
brake
u W\ cable
\ 49-\
W
PE ¢—
CN5 ]—)
=

Figure 4-20 brake signal and brake power supply wiring

4.7.1 Holding brake Wiring Precautions:

1)  The 2nd function (BK) signal terminals (DO2 +, DO2-) should be used to control the intermediate relay. The power supply of brake is
controlled by turning on or off the intermediate relay.

2)  There is no polarity of the brake coil, when the brake powered on it is in release state.

3) Be sure to use an external power supply for brake. For Intermediate relay, it can be powered by servo drive internal DC24V, and it is
suggested that don’t use the one DC24V power supply for both brake and relay

4)  When using external power for relay coil, please note DO2 + terminal should be connected to the positive terminal, DO2- terminal
connected to the negative terminal.

5)  The input voltage of brake should be at least 21.5V. And it is recommended to use cable more than 0.5mm? considering the voltage drop
on the cable. Brake specific parameters in Table 3-11.

6)  Brake should not to share power supply with other electrical appliances to avoid voltage drop which can lead to braking malfunction.
Table 4-11 Brake datasheets

- Holding torque \oltage Power Release time| Closing time
(Nm) V) (W) (ms) (ms)
SER06-0R4-30-2[1AY1 2.0 6.37% 150 150
SER08-0R7-30-2[1AY1 3.0 10.4% 150 150
SER13-1R0-[1[1-2C0BY1 24+10%
SER13-1R5-11-11BY1 20.0 200 200
SER13-2R0-[1[1-3C1BY1 19.527%
SER13-3R0O-[1[1-3C0BY1

4.7.2 Holding brake operation timing

4.7.2.1 There is a holding brake operation delay. Brake release and closing time please refer to the following diagram
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Servo enable (/ S-ON) signal OFF OFF
ON

N
Motor power on OFF 0 OFF
v * P1-55

Brake (/BK) instruction OFF N OFF
Lyl e e

Brake Brake closed Brake release

(Brake) (Not brake)

Position / speed / receive instruction

torque instruction  Not receive instruction

Motor speed

0 rpm
P1-54 > 2
Figure 4-21 holding brake release delay time and closing

*1: For different motors, the brake delay time is different. Please refer to table 3-11 and the actual circumstances
*2: It has been set by P1-54 that the time from the servo drive receiving enable (/ S-ON) instruction to it can receive position, speed and torque
instruction should be bigger than the time for brake to release. When the upper computer output instruction to servo motor, please wait until
S-ON signal is ON.
*3: Please set the brake running and the servo OFF time by P1-55, P1-56, P1-57.

4.7.2.2 Servo motor brake signal (/ BK) output time when is stopped

When used in the vertical axis, the weight of moving parts may cause slight movement. By setting P1-55, we can make motor in power off state
after the brake is closed to eliminate the slight movement.

Servo enable (/S-ON)signal OFF
ON

Brake closed

Brake release (brake)

Brake (/ BK) instruction (open)

P1-55

ON
Motor power on OFF

Figure 4-22 Servo cancel enable the brake operation timing

Remark:
When an alarm occurs, P1-55will be invalid, the servo motor will be in powered off state
immediately. In this case, the movement unit may move before the brake action.

4.7.2.3 Servo motor brake signal (/ BK) output time in rotation

When an alarm occurs in the servo motor rotation, or the servo motor rotation forcibly cancel the enable signal, the servo motor will be in
powered off state immediately. In this case, by setting P1-56 (output speed value brake instruction) and P1-57(servo OFF-brake instruction
waiting time), you can adjust the brake signal (/ BK) output time.

Brake operating condition when the servo motor rotation

When any one of the following condition is satisfied, the brake will be enable:

®  When the motor is in powered off state, and the speed motor is below the value as P1-56 set.
®  When the motor is in powered off state, and after a period as P1-57 set.

Servo enable (/ S-ON) signal =
Or Failure Ot
Or Power OFF o
ON
Motor Power State OFF
P1-56
Motor speed Coast to stop
>
prm—
Brake (/ BK) Brake release Br?Efai:)SEd}
instruction) __(open) |
P1-57

Figure 4-23 servo motor brake action during rotation

Remark:
® Even the set value in P1-56 is faster than the maximum motor speed, it will also be limit
by the motor speed.
® Do not place the motor rotation signal (TGON) and brake signal (BK) to one terminal. If
they are assigned to one terminal, the brake may not work.
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4.8 Standard wiring diagram for control circuit

4.8.1 Position control mode standard wiring diagram

Servo enable——
Alarm reset clear ——
Pulse deviation counter clear ——

Pulse inhibit
State
input e
Inpu Forward driving inhibit |
Reversal driving
inhibit
Electronic gear ratio numerato
selection 0

(_Electronic gear ratio numerato

selection 1
o
PULS™_/ PULSE-I3¢
[CW A phase]
Position
instruction’
SIGN
[CCW B phase]

Torque limit 0 ~ 10V
Input impedance : 9k

Torque
limit

PE

Torque limit -10 ~ OV
Input impedance: 9kQ

Figure 4-24 standard position mode control circuit wiring diagram

GND

EA100
Servo drive

S-RDY
Servo ready

BK
Brake output
Status
output

COIN
Location arrival

ALM
Fault output

Encoder Dividing
pulse output -
Difference

Upper
computer

Encoder Z-phase
open-collector output

6 L+5V_ Internal + 5V power supply,
43 GND the maximum allowable
current 200mA

4.8.2 Speed Control Mode Standard Wiring Diagram
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State
input

Servo enable
Alarm reset clear
Forward driving inhibit |——

Reversal driving inhibit

Speed instruction
direction selection

Torque instruction
direction selection

~
Analog speed given
Signal Input: 10V
Input impedance about: 9k
ATL
Speed
instruction

Analog speed limit | ©
Signal Input: £10V
Input impedance about: k&2

GND

Analog 1 output

S-RDY
Servo ready

BK
Brake output
Status
output

Temp
Torque arrival

ALM
Fault output

Encoder Dividing
pulse output -
Difference

Upper
computer

GND
Encoder Z-phase open-
30 collector output
29
GND

EA100
Servo drive

Figure 4-25 standard speed mode control circuit wiring diagram

4.8.3 Torque Control Mode Standard Wiring Diagram
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IAOL
GND Analog 1 output

~

Servo enable Analog 2 output

Alarm reset clear

Pulse Deviation counter clear -—— S-RDY

Pulse inhibit
State

input Forward Drive inhibit

Reverse drive inhibit Status

output
Electronic gTart(atioonumeram‘ COIN
selection
. " | 39 1DO3- Location arrival
{_Electronic gear ratio numerato)
selection 1
ALM
Fault output
Encoder
> Dividing
PULS
pulse output Upper
Torque [CW A phase]

computer

instruction A+- leferfnce

SIGN
[CCW Bphase]
P

Torque limit 0 ~ 10V
Input impedance about:
9kQ -

Torque
limit

Encoder Z-phase
open-collector output

oD
PE
o EA].OO 6 [ +5V Internal + 5V power
Torque limit -10 ~ 0OV . GND supply, the maximum
Input impedance about: Servo dI' ive allowsble current 200mA

9kQ

Figure 4-26 standard torque mode control circuit wiring diagram

4.9 Control circuit wiring precaution
B Encoder cable routing must be separated from the power cable routing by at least 30cm or more.
[ ] If the control circuits need to extend, make sure the shield is reliable connected.

[ ] In the servo drive, + 24V COM and + 5V reference to GND. Do not exceed the maximum allowable load current, otherwise the drive may
be broken.

W Try to use the shortest command input and encoder cable.
B Please use the cable more than 1.5mm? for grounding cable.
W Must be a single-point ground.

4.10 Servo drive main circuit block diagram
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ower supbly External braking resistor

1/3-phase 220V
3-phase 380V
Servo drive
=] =
AL 7 A &
=
—— Rectifier rocessing
circuit circuit
! A7 HC B
.| S
P> +15V
Control [» +5V/ .
Power | 433y | Protection GATE
: circuit DRIVER
> +24V ‘
To DSP
Position Current .
control HSpeed Ccn!ro||—>| Control |—>| PWM |
Current Signal
External speed —J»] Processing
A/D Y
External torque—»|
A A
Position pulse —>|
CN4 5
A B, Z output €—| The encoder  [€7]
From signal processing
Digital input. — 1—‘ \L Protection ‘
circuit
Digital Output <—
DSP [€—» cpip [€ g Operation panel
Data Bus
RS232 ¢ 5| CN2/
RS485 CN3

D/A CN1 | Analog output

Figure 4-27 servo drive main circuit diagram
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5 Running and debugging
Before connecting the load, according to the commands in this manual, make sure that the motor running normally, then you can connect the
motor with load.
Usually a servo drive can be put into using after the following tests.

1)  Wiring, checking.
2)  Drive power on, adjust the parameters.
3)  No-load running.

4)  Control function debugging.

Strongly recommended: please make sure that the motor running normally without load
at first, then connect the motor with load to avoid unnecessary danger!

5.1 Drive power on

5.1.1 before power on

1)  Check whether drive and motor are matched (check their specifications).

2) L1,L3,L2and U, V, W, cannot connect conversely, and check whether these terminals are loose.
3) U, V, W of the motor must be correctly connected to the U, V, W of the drive.

4)  Check whether the input voltage is corresponding with the nameplate or panel of drive.

5)  Encoder terminal should be connected correctly.

6)  The servo motor and driver should be well grounded.

5.2 Trial running
5.2.1 Parameters setting

Parameter Name
P8-02 JOG function open
P8-03 JOG speed setting

Cancel the servo enable, and then enter the JOG mode to operate in the following diagram.

P8-03 <> pg 02

For security reasons,
the speed should be
less than 500rpm!!!

Jog speed -~ [
gsp -
Press “UP” key, motor run Press “DOWN” key, the
as the speed of the P8-03 J O G E n motor will run forward in the
setting value ’\ speed set as P8-03
"UP DOWN
JOG Operation

If the motor runs normally then you can do next step. If they did not run normally, please check the system wiring, including phase sequence of
motor control wiring, the encoder wiring. Repeat the above steps. If it still cannot run normally, please contact the manufacturer to solve it.

5.3 Servo enable method

There are three ways to make the servo drive enable:

1)  After the servo drive is powered up, set P8-05 parameter to 1. The servo drive can be enable immediately, but parameter P8-05will
automatically restore to 0 when power off;

2)  The input terminal DI1 is the default servo enable terminal. Setting P6-01=00001, so that the DI1 terminal is closed, servo drive can be
enable, and valid after restart;

3)  Theinput terminal DI1 is the default servo enable terminal. When using internal 24V power supply, the 24V and COM should be shorted,
servo drive can enable.
5.3.1 Position control mode

According to the command mode and operation characteristics of the servo drive, there are three kinds of operation modes, namely, position
control mode, speed control mode and torque control mode.

In position control mode, the displacement is generally controlled by the number of external input pulse, and the rotational speed is controled by

the external input pulse frequency. Because the position mode can be used for speed and position control, it is generally applied to positioning

device. It is the most widely used mode. It is mainly used for the robot hand, chip machine, engraving and milling engraving, CNC machine

tools, etc...

5.3.2 Position control mode steps

1)  Wiring according with chapter 3.10 ;

2)  SetP1-00to 1 (position control mode, the default value is 1), set P1-01 to 0 (external pulse is given, the default value is 0);

3)  SetP1-02to 0 (pulse + direction control mode, the default value is 0) or other mode for the user;

4)  Set the electronic gear ratio. P1-27 is set for molecular (default is 1). P1-28 is set for denominator (default is 1), the default pulse for one
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5)

motor rotating circle is 10000.
a) IfP1-27 =10, P1-28=1, the motor rotates one circle with 1000 external pulse input
b)  If the P1-27=1, P1-28=10, the motor rotates one circle with 100000 external pulse input

Enable drive. Keep DI1 and COM which are in the CN4 terminal short connected, the drive will enable (DI1is the default servo enable
terminal, the user can modify it by function code).

5.3.3 Position control mode when the main function code

Table 5-1 Main function code for position control mode

U el Setting value Description
code
P1-00 |1: Position control mode Control mode selection

0: External command (Default)

P1-01 Internal instruction

Position command source

[N

0: Pulse + direction, positive logic
(default value)

1: Pulse + direction, negative logic
2: Two phase orthogonal pulse (4
P1-02  [times of frequency), positive External pulse input form
3: Two phase orthogonal pulse (4
times of frequency), negative

4: CCWI/CW pulse, positive logic
5: CCWI/CW pulse, negative logic

P1-27  |User Setting, Default value 1 Electronic gear molecular

P1-28  |User Setting, Default value 1 Electronic gear denominator

P1-33  |User Setting, Default value 10 Positioning complete width

P1-36  |User Setting, Default value 25000 Ala_rm_threshold of position following
deviation

. Fault threshold of position followi

P1-37  |User Setting, Default value 25000 au_tt_ reshold of position following
deviation

P1-53 0: Free stopping (Default value) Stop mode

1: Stopping at zero speed

External pulse instruction smoothing filter

P1-15 |User Setting, Default value 0 -
time constant

P1-46  |User Setting, Default value 300 Forward maximum torque limit

P1-47  |User Setting, Default value 300 Reverse maximum torque limit

P5-00 |User Setting, Default value 30 Position regulator proportional gain KPP
P5-02  |User Setting, Default value 0 Front position regulator feedforward gain
P5-03 |User Setting, Default value 5 Position feedforward smoothing time
P5-04  |User Setting, Default value 350 Speed regulator proportional gain KVVP
P5-05  |User Setting, Default value 10 Speed regulator integration time constant

5.4 Speed control mode

In speed control mode, the rotational speed is controlled by analog input, digital input, and communication. It is mainly used in some constant
speed situation. Such as the application of the analog engraving and milling machine, the position control is achieved by the upper computer, the
servo drive works in speed control mode.

5.4.1 Speed control mode:

1)
2)
3)
4)
5)

According to the wiring of section 3.10.

Servo JOG test run through the key to confirm the normal operation of the motor.

Refer to the section 3.10.2 wiring for the necessary DI/DO and analog terminals for connecting CN4.
To carry out the relevant setting of speed mode.

To enable the servo drive, and then first make the motor rotate at low speed, determine whether the rotation direction of the motor is
normal, and then adjust the gain.

5.4.2 Speed control mode main function code:

Speed control mode when the main function code

Function code Reference value Description

P1-00 0: Speed control mode Control mode is speed control
0: Internal digital given
P1-05 1: Analog value 1 given
2: Analog value 2 given
3: Not used

Select the speed command source
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4: Internal multi section speed

command
5: Point running
P1-16 100ms Speed instruction acceleration time Tsacc
P1-17 100ms Speed instruction deceleration time Tspec
P1-18 10ms _?_peed instruction S curve smoothing time
SL

P3-00~P3-31 |When using the internal speed |Internal Multi-speed parameters
0: Free stopping

P1-53 1: Stopping at zero speed Stop mode

P1-46 300% Forward maximum torque limit

P1-47 300% Reverse maximum torque limit

P5-04 350 Speed regulator proportional gain KVVP
P5-05 10 Speed regulator integration time constant

5.5 Torque control mode debugging steps

The torque control mode is the size of the output torque of the motor. Mainly used in the material of the force has strict requirements of the
winding and winding device, such as winding device or pull fiber device, some tension control occasions, torque setting according to the change
of the radius of the winding change, to ensure that the material force will not change with the radius of the wound.

5.5.1 Torque control mode debug step:

1)
2)
3)
4)
5)

According to the wiring of section 3.10

Servo JOG test run through the key to confirm the normal operation of the motor.

Refer to the section 3.10.3 wiring commands for the DI/DO and the source of the torque command, speed limit, etc..
To carry out the relevant setting of the torque mode.

Enable the servo, and then set a lower speed limit value, give a forward or reverse torque command to the servo application, make confirm
whether the motor rotation direction and speed are correct, if it’s normal , then you can start to use.

5.5.2 Mainly related to the function codes of torque control mode:

Mainly related to the function codes of torque control mode

Function Reference value Description
code
P1-00 |2: Torque control mode Control mode selection
0: Internal limit [P1-46, P1-47]
1: Analog 1 limit, while limited by P1-46, P1-47 - .
P1-48 1: Analog 2 limit, while limited by P1-46, P1-47 | T0rdue limit source selection
3: Not used
P4-00 [100% Internal digital torque given
P4-01 |{100rpm Speed limit of torque control
P1-22 |100us Speed limit of torque control
P1-46 |300% Forward maximum torque limit
P1-47 |300% Reverse maximum torque limit
Speed regulator proportional
P5-04 |350 gain KVP
p5.05 |10 Speed regulator integration time
constant

5.6 Gain parameter adjustment strategy

The drive includes three control loops: current loop, speed loop and position loop. The control block diagram is as follows:

In

Position .
loop Slpee ‘
00| ‘
P : C:Jor(l;ent Servo
Position — 7 Speed P Powe motor
instruction 4. Positionlsiruction + Speed | Current r
controll =Q§)—> controll —» Filter controll —» conv —AA » M
er -4 er : er ersio
" current !
detect }m
|
|
JUL PG
JUL I

Three block diagram of servo system

theory, the inner control loop bandwidth must be higher than the outer, otherwise the whole control system will be unstable and cause

vibration or is a response to the poor, so three control loop bandwidth relationship should be as follows:

Bandwidth of position loop < Bandwidth of speed loop < Bandwidth of current loop
40



Since the drive has been adjusted to the current control loop in the best state, the user only needs to adjust the control parameters of speed loop
and position loop.

5.6.1 Gain adjustment procedure

The choice of position and speed bandwidth must be decided by the mechanical rigidity and applications, connected by a belt conveying
mechanical rigidity and lower and can be set to a low bandwidth; driven by the speed reducer of the ball screw rod of the mechanical stiffness of
the medium can be set to medium bandwidth; to drive directly to the ball screw rod or linear motor stiffness is higher, can be set to high
bandwidth. If the properties of machine is unknown, can gradually increase the gain to improve the bandwidth and gain can be lowered until
resonance.

In each gain of servo drive, if one parameter is changed, other parameters are also should be adjusted. Please don't make a big change to one
parameter. Regarding the change steps of servo parameters, please follow the following principles:

Improve response Reduce response, suppress vibration and
overshoot

1.Increase the proportion of speed regulator|1.lower position regulator proportional gain
P5-04 P5-00
2.Reduce the speed regulator integral time|2.Increasing speed regulator integral time
constant P5-05 constant P5-05
3.Improve the position regulator |3.Reduce the speed regulator P5-04
proportional gain P5-00

5.6.2 Speed gain adjustment procedure
1)  Setting load inertia ratio of P5-08.
2)  Setting speed regulator integral time constant P5-05 for larger values.

3) In the range of no vibration and strange noise to adjust P5-04(Speed controller proportional gain) higher, if there is a slight, you should
adjust the P5-04 smaller.

4) In the range of no vibration to adjust P5-05(Speed controller integral time constant) smaller, if there is a slight, you should adjust the
P5-05 higher.

5)  If the mechanical system is unable to adjust the gain due to resonance and other reasons, it cannot get the desired response, the torque low
pass filter or notch filter to adjust the suppression of resonance, and then in order to improve the response, need to do the above steps
again. First, try to use low pass filter, if the effect is not good, then try to use notch filter.

5.6.3 Position control gain adjustment procedure
1)  Setting load inertia ratio of P5-08.
2)  Setting speed regulator integral time constant P5-05 for larger values.

3) In the range of no vibration and strange noise to adjust P5-04(Speed controller proportional gain) higher, if there is a slight, you should
adjust the P5-04 smaller..

4) In the range of no vibration to adjust P5-05(Speed controller integral time constant) smaller, if there is a slight, you should adjust the
P5-05 higher.

5)  Increase the position regulator proportional gain P5-00, if there is a slight, you should adjust it smaller.

6)  If the mechanical system is unable to adjust the gain due to resonance and other reasons, it cannot get the desired response, the torque low
pass filter or notch filter to adjust the suppression of resonance, and then in order to improve the response, need to do the above steps
again. First, try to use low pass filter, if the effect is not good, then try to use notch filter.

7)  The position feed forward gain P5-02 can be adjusted properly if the positioning time is shorter and the position error is smaller.
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6 Function Parameters

6.1 Function parameters define

Function parameters are divided into the following 11 groups. The first code after starting code P is the group number. The next two
parameters is the group internal number. The address is consisted of the group parameters and group internal parameters. The functional
groups are defined as follows:

PO-xx group: Monitoring parameters

P1-xx group: Basic parameters

P2-xx group: Internal multi segment position control parameters

P3-xx group: Internal multi segment speed control parameters

P4-xx group: Torque control parameters

P5-xx group: Gain tuning parameters

P6-xx group: Input / output setting parameters

P7-xx group: Communication parameters

P8-xx group: Auxiliary function parameters

Pb-xx group: Origin return function parameters

PE-xx group: Motor parameters

Function parameter set attribute description:
(O): Set at any time, take effect immediately
(@): Set at any time, take effect when repower
(5%): Set at any time, take effect when repower
(OJ): Set when stop, take effect immediately
(H): Set when stop, take effect when repower
(A): Read only, cannot set

Control mode description:
P—~Position control mode
S—Speed control mode
T—Torque control mode

6.2 Function parameter list
6.2.1 PO group - Monitoring parameters

Applicable
. control Communicatio
. Initial .
Parameters Function value Unit mode Property n
Plsl|T Address
P0-00 [Motor speed 0 pm| v | V| V]| A 0000H
P0-01 [Motor load rate 0 % | V| V]|V A 0001H
P0-02 |Current electric angle 0 A VAN VA V) A 0002H
Low bit:
. . 11111
P0-03 [DI Input level (binary display) Highbit: | NIV A 0003H
11111
Low bit:
. . 11111
P0-04 |DO Output level (binary display) High bit: - VNV A 0004H
1
Encoder multi circle position
P0-05 value (only for 17 bit absolute 0 rev |V |V |V A 0005H
lencoder)
P0-06 |[Total running time 0 min|v|~v|+V A 0006H
P0-08 |AIll voltage value 0 mv | |v|V A 0008H
P0-09 |AI2 voltage value 0 mv|v|v|V A 0009H
Encoder sector number (only for
P0-10 2500ppr incremental encoder) 0 MM A 000AH
P0O-11  |Bus voltage 0 V [ V]|V|V A 000BH
P0-12  [Effective current value 0 A | VI|VI|V A 000CH
P0-13 [Servo drive current state - - VNV A 000DH
P0-14 Brake load ratio 0 % | V| V]|V A 000EH
P0-15 |IGBT module temperature 0 C | v|IV|V A 000FH
P0-16 [Total collected external pulse 0 ppr | v A 0010H
Display P1-60 selected fault
P0-18 odes - AR AR A 0012H
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6.2.2 P1 group - Basic

Parameters

Function

Initial
value

Unit

Applicable

co

ntrol

mode

S| T

Property

Communicatio

n
Address

PO-19

Speed when P1-60 failure occurs

rpm

V|V

0013H

P0-20

Bus voltage when P1-60 fault
loccurs

0014H

PO-21

Effective current when P1-60
fault occurs

0015H

P0-22

Running time when P1-60 fault
occurs

min

> > | > >

0016H

P0-24

Low 4 bit of encoder single-turn
position value (only for 17 bit
lencoder)

ppr

0018H

P0-25

High 5 bit encoder single-turn
position value (only for the 17
lencoder)

ppr

0019H

P0-26

The current total inertia load -
continuous detection

kg*c
m2

001AH

PO-27

Current load inertia ratio -
continuous detection

%

001BH

P0-28

'Total number of feedback pulses

ppr

001CH

P0-30

Received external pulse
frequency

Khz

> (> > | >

001EH

control parameters

Parameters

Function

Initial

Unit
value

control
mode

Applicable

P

g

T

Property

Communica
tion
address

P1-00

Control mode selection:

0: Speed control mode

1: Position control mode

2: Torque control mode

3: Speed position switching mode
4: Torque speed switching mode
5: Position torque switching mode

0100H*
2100H*

P1-01

Position command source selection:
0: external pulse command (pt)
1: internal multiple command (pr)

2101H

P1-02

External pulse command input form:
0: Pulse + direction, positive logic
1: Pulse + direction, negative logic
2: Two phase orthogonal pulse (4
times

of frequency), positive logic

3: Two phase orthogonal pulse (4
times

of frequency), negative logic

4: CCWICW pulse, positive logic
5: CCW/CW pulse, negative logic

2102H

P1-03

Internal position command multiple
execution options:

0: From prl to prl6, cycle

1: From prl to prl6, not cycle

2: External Di switch

2103H

P1-05

Speed command source:

0: Internal digital given (P3-00
given)

1: Analog quantity 1 given (Al1)
2: Analog quantity 2 given (Al2)
3: Not used

4: Internal multi section speed
command

5: Point running (should make
external JOG DI enable)

2105H

P1-06

Multi section speed selection:
0: Multi section speed automatic

switching, cycle

2106H
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Applicable

Initial control Communica
Parameters Function Unit mode Property tion
value address
PIS|T
1: Multi section speed automatic
switch,
not cycle
2: Multi section speed external Di
switch
P1-07 |Frequency dividing output 2500 | ppr | V|V | ¥ [ J 2107H
Torque command selection:
0: Internal digital given (given by
P4-00)
P1-08 ;. Analog value 1 given (Al1) 0 ) v © 2108H
2: Analog value 2 given (Al2)
3: Not used
P1-09 |Speed feedback filter time constant | 500 | us | v [V |V O 2109H
P1-10 Flrs_t group of resonance frequency 1000 | 1z | v 1 v o 210AH
setting value
P1-11 First group of resonance points in the 0o laglvlv o 210BH
notch depth
P1-12 Internal [Z.JOSItI.On command 100 | ms | v % 210CH
acceleration time Tpacc
P1-13 Internal p_osm_on command 100 | ms | v % 210DH
deceleration time Tppec
P1-14 Internal_ pos!tlon command S curve 10 | ms|v % 210EH
smoothing time Tp
P1-15 Extern_al pulse command smoothing 0 lms!lv o 210EH
filter time constant
P1-16 Speed command acceleration time 200 | ms J % 2110H
TSACC - -
P1-17 Speed command deceleration time 200 | ms J % 2111H
TSDEC
P1-18 S_peed command S curve smoothing 50 | ms J % 2112H
time Tg.
P1-19 Speed c_omrr_1and !ow-pass filter 10,01 ms J O 2113H
smoothing filter time constant
P1-20 |Analog speed command gain 3000 | rpm v O 2114H
P1-21 Current_ feedback low-pass 100 | us v 1yl O 2115H
smoothing constant
P1-22 Torque _command low-pass 100 | us | v 1 vl O 2116H
smoothing constant
P1-23 The _torque_ command when analog 100 | % J o 2117H
maximum input (10V)
P1-24 Second group_of resonance 1000 | Hz | v 1 v o 2118H
frequency setting value
P1-25 Second group of resonance points in 0o laglvlv o 2119H
the notch depth
P1-26 |Electronic gear ratio factor 0 - |V O 211AH
P1-27 |Electronic gear molecular 1 1 -V O OL1BH™
g 211BH*
. . 011CH*
P1-28 |Electronic gear denominator 1 - |V O 211CH*
. 011DH*
P1-29 |Electronic gear molecular 2 1 - |V O 211DH*
. 011EF*
P1-30 |Electronic gear molecular 3 1 -V O 211EH*
. 011FH*
P1-31 |Electronic gear molecular 4 1 -V O 211FH*
Position approaching width
When the fault counter is less than
P1-32 the setting value, it will export 20| ppr | Y © 2120H
position approaching signal
P1-33 |Position complete width 10 |ppr| v O 2121H
Action selection to remove position
deviation by external DI signal
P1-34 |0: By rising edge of P-CLR 0 - |V O 2122H
1: By low level of P-CLR
2: By high level of P-CLR
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Applicable )
Initial control Communica
Parameters Function Unit mode Property tion
value address
PIS|T
3: By falling edge of P-CLR
Automatic selection of position
deviation:
0: Automatically remove deviation
only when fault occurs
1: Automatically remove deviation
P1-35 when fault occurs or servo cancel 1 v © 2123H
enable
2: No automatically remove
deviation,
and remove deviation as P1-34 set
P1-36 Alarm'thresho_ld.of position 2500 | 256 J o 2124H
following deviation 0 | ppr
P1-37 Fau.It t'hreshold of position following | 2500 | 256 J o 2125H
deviation 0 | ppr
P1-38 |Threshold of torque reaches 0 % v O 2126H
P1-39 Ma>_<|mum speed setting (over-speed 5000 | rpm | v | v | v o 2127H
setting value)
P1-40 |Zero speed signal output value 10 [rpm| vV [V |V O 2128H
P1-41 |Rotation signal output value 10 [rpm | V|V |V O 2129H
P1-42  |Speed approaching threshold 100 | rpm J @) 212AH
P1-43 |Speed reach threshold 20 | rpm J O 212BH
P1-44 Zero fixed value of analog speed 10 | rpm J o 212CH
command
P1-45 |Z Pulse output width 0 5?1"13 J J o 212DH
P1-46 |Forward maximum torque limit 300 % | V|V ]| Y O 212EH
P1-47 |Reverse maximum torque limit 300 % | V|V ]| Y O 212FH
Torque limit source selection;
0: Internal limit [P1-46, P1-47]
1: Analog 1 limit, while limited by
P1-48 P1-46, P1-47 0 E VA VAR Y O 2130H
2: Analog 2 limit, while limited by
P1-46, P1-47
3: Not used
P1-49 Thl_rd group of resonance frequency 1000 | Hz | v 1 v o 2131H
setting value
P1-50 Third group of resonance points in o laslvlv o 2132H
the notch depth
Stop mode selection
0: When servo OFF, free stopping;
P1-53 11. When servo OFF, stopping at zero 0 YY) ° 2135H
speed
P1-54 Delay time of Servo ON-receive 200 | ms | v 1 vy o 2136H
command
P1-55 Delay Time of Servo OFF-braking 200 | ms | vlvlv o 2137H
command
P1-56 |Speed brake command outputspeed | 50 |rpm| v |V |V O 2138H
P1-57 Waiting time of Servo OFF-Brake 500 | ms
command
P1-58 D_|r_ec_t|on selection of frequency 0 S lulvly ° 213AH
dividing output pulse
Fault display options:
0: The last fault
P1-60 |1: Before the latest fault 0 E VAR VAR Y O 213CH
2: 2 times before the latest fault
3: 3 times before the latest fault
P1-61 |System parameter initialization 0 - |V V|V O 213DH
P1-62 |Manufacturer parameter 1 0 - |V VY [ 213EH
P1-63 |Manufacturer parameter 2 0 - |V V|V [ 213FH
6.2.3 P2 group - Multi-position control parameters
.. Al Pro [Commu
. Initial . control .
Parameters Function unit pert | nication
value mode address
PIs[T|”Y
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Applicable

- Pro |Commu
Parameters Function Uil unit O3] pert | nication
value mode address
p[s[T|”
P2-00 H|g_h_5 pulse number of internal 1 ppr | 4 pAe 2200H
position command 1
P2-01 Lov§/'4 pulse number of internal 0 opr | v ¥ 2201H
position command 1
- - — e
P2-02 Moving speed of internal position 100 om | v 29202H
command 1
Waiting time after the completion ¥
P2-03 | o¢ the Pr1 into the Pr2 1.0 S v 2203H
P2-04 H|g_h_5 pulse number of internal 1 ppr | 4 ¥ 2204H
position command 2
P2-05 Lov§/'4 pulse number of internal 0 opr | v ¥ 2205H
position command 2
- - — e
P2-06 Moving speed of internal position 100 om | v 29206H
command 2
Waiting time after the completion ¥
P2-07 | of the Pr2 into the Pr3 1.0 S Y 2207H
P2-08 H|g_h_5 pulse number of internal 0 opr | ¥ 2208H
position command 3
P2-09 Lovy_4 pulse number of internal 0 opr | ¥ 22094
position command 3
- - — e
P2-10 Moving speed of internal position 1000 | rpm | ¥ 2920AH
command3
Waiting time after the completion i
P2-1L 1 5f the Pr3 into the Pra 0.0 s 220BH
P2-12 H|g_h_5 pulse number of internal 0 opr | ¥ 220CH
position command 4
P2-13 Lovy_4 pulse number of internal 0 opr | ¥ 220DH
position command 4
- - — e
P2-14 Moving speed of internal position 1000 | rpm | ¥ 290EH
command 4
Waiting time after the completion s
P2-15 | of the Pr4 into the Pr5 0.0 s Y 220FH
P2-16 H|g_h_5 pulse number of internal 0 opr | ¥ 22104
position command 5
P2-17 Lovy_4 pulse number of internal 0 opr | ¥ 2211H
position command 5
i i iti w
P2-18 Moving speed of internal position 1000 | rpm | v 2912H
command 5
Waiting time after the completion s
P2-19 1ot the Pr5 into the Pré 0.0 s 2213H
P2-20 H|g_h_5 pulse number of internal 0 opr | ¥ 22141
position command 6
p2-21 Lovy_4 pulse number of internal 0 opr | A 2215
position command 6
i i iti w
P2-22 Moving speed of internal position 1000 | rpm | v 2916H
command 6
Waiting time after the completion s
P2-23 of the Pr6 into the Pr7 0.0 s Y 2217H
i i w
P2-24 H|g_h_5 pulse number of internal 0 opr | v 2218H
position command 7
p2-25 Lovy_4 pulse number of internal 0 opr | ¥ 22194
position command 7
i i iti w
P2-26 Moving speed of internal position 1000 | rpm | v 291AH
command 7
Waiting time after the completion s
p2-21 of the Pr7 into the Pr8 0.0 s Y 221BH
i i w
P2-28 H|g_h_5 pulse number of internal 0 opr | v 291CH
position command 8
i w
p2-29 Lovy_4 pulse number of internal 0 opr | < 291DH
position command 8
P2-30 Moving speed of internal position 1000 | rpm | ¥ pAe 221EH
command 8
Waiting time after the completion pAe
P2-31 of the Pr8 into the Pr9 0.0 § Y 221FH
P2-32 High 5 pulse number of internal 0 ppr | ¥ ve | 2220H
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. G Pro |Commu
; Initial . control L
Parameters Function unit pert | nication
value mode address
p[s[T|”
position command 9
i pie
p2-33 Lovy_4 pulse number of internal 0 opr | v 2991H
position command 9
- - — e
P2-34 Moving speed of internal position 1000 | rpm | v 2999H
command 9
Waiting time after the completion ¥
P2-35 of the Pr9 into the Pr10 0.0 s Y 2223H
i i pie
P2-36 H|g_h_5 pulse number of internal 0 ppr | 2994H
position command 10
i pie
p2-37 Lovy_4 pulse number of internal 0 opr | v 29951
position command 10
- - — e
P2-38 Moving speed of internal position 1000 | rpm | v 2996H
command 10
Waiting time after the completion ¥
P2-39 of the Pr10 into the Pr11 0.0 s Y 2221H
i i w
P2-40 H|g_h_5 pulse number of internal 0 opr | v 2998H
position command 11
i w
po-a1 Lovy_4 pulse number of internal 0 opr | v 2999H
position command 11
- - — e
P2-42 Moving speed of internal position 1000 | rpm | ¥ 299 AH
command 11
Waiting time after the completion i
P2-43 of the Pr11 into the Pr12 0.0 S Y 222BH
i i w
Po-a4 H|g_h_5 pulse number of internal 0 opr | v 292CH
position command 12
i w
P2-45 Lovy_4 pulse number of internal 0 opr | v 299DH
position command 12
- - — e
P2-46 Moving speed of internal position 1000 | rpm | ¥ 299EH
command 12
Waiting time after the completion ¥
P2-47 of the Pri2 into the Pr13 0.0 S Y 222FH
i i w
P2-48 H|g_h_5 pulse number of internal 0 opr | v 2930H
position command 13
i w
P2-49 Lovy_4 pulse number of internal 0 opr | v 2931H
position command 13
i i iti w
P2-50 Moving speed of internal position 1000 | rpm | v 29391
command 13
Waiting time after the completion s
P2-51 of the Pri3 into the Pr14 0.0 S Y 2233H
i i w
P2.52 H|g_h_5 pulse number of internal 0 opr | v 2934H
position command 14
i w
P2.53 Lovy_4 pulse number of internal 0 opr | v 2935H
position command 14
i i iti w
P2-54 Moving speed of internal position 1000 | rpm | v 2936H
command 14
Waiting time after the completion s
P2-55 | ¢ the Pr14 into the Pr15 0.0 s 2237H
i i w
P2-56 H|g_h_5 pulse number of internal 0 opr | v 2938H
position command 15
i w
P2.57 Lovy_4 pulse number of internal 0 opr | v 2939H
position command 15
i i iti w
Po-58 Moving speed of internal position 1000 | rpm | v 293AH
command 15
Waiting time after the completion s
P2-59 | of the Pr15 into the Pr16 0.0 s 223BH
i i w
P2-60 H|g_h_5 pulse number of internal 0 opr | v 293CH
position command 16
i w
P2-61 Lovy_4 pulse number of internal 0 opr | v 293DH
position command 16
i i iti ¥
P2-62 Moving speed of internal position 1000 | rpm | v 293EH
command 16
Waiting time after the completion pAe
P2-63 | of the Pr16 into the Pr1 0.0 S Y 223FH

6.2.4 P3 group- Multi section speed control parameters
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Applicable

Parameters Function I\:‘;Itlijael Unit c%r;tggl Eerl?t Elsi(c):?tgglrjl
Pls|T] Y address

P3-00 Ilnternal speed command register 0 rom J o 02330000:*
P3-01 Lr;:teirnngl command 1 running time 1.0 s J o 02330011:*
P3-02 I2nternal speed command register 0 tpm J o 02330022|—||_|*
P3-03 Isgtfi:]ngl command 2 run time 10 s N o 02330033|—||_|*
P304 I3nterna| speed command register| 400 rom N, o 02330&:*
P3-05 Lr;:teirnngl command 3 run time 1.0 s N o 02330055:*
P3-06 Lnternal speed command register 0 tpm N, o 02330066:*
P3-07 ngeirnngl command 4 run time 10 s N o 02330077|—||_|*
P3-08 'Isnternal speed command register 800 rom N o 02330088:*
P3-09 Lg:firnngl command 5 run time 10 s N o 02330099I-||_|*
P3-10 gnternal speed command register 0 rpm N o 0233062?_'*
P3-11 Isr;:firnngl command 6 run time 1.0 s N o 0233%??::*
P3-12 I7nternal speed command register -800 rom N o 0233%%:'*
P3-13 Isztfirnnsl command 7 run time 10 s N o 023300%:*
P3-14 ;nternal speed command register 0 rpm N o 023300EE|—||_|*
P3-15 Isr;::zi:]ngl command 8 run time 1.0 s N o 023300F|:|_||-|*
P3-16 gntemal speed command register 1200 | rpm N o 02331100:*
P3-17 Isztfirnngl command 9 run time 10 s N o 02331111:*
P3-18 Ilr:)ternal speed command register 0 rpm N, o 02331122:*

; J

P3-19 Isr;::zi:]ngl command 10 run time 1.0 s o 02331133:*
P3-20 Ilrlternal speed command register 11200 | rpm v o 02331521:*
P3-21 Isztfirnngl command 11 run time 1.0 s N, o 02331155:*
P3-22 I1r12ternal speed command register 0 rpm N, o 02331166:*
P3-23 Isr;:firnngl command 12 run time 10 s N o 02331177:*
P3-24 I1n3ternal speed command register 1500 | rpm N, o 02331188:*
P3-25 Isztfi;ngl command 13 run time 1.0 s N, o 023311991*
P3-26 Ilrllternal speed command register 0 rpm N, o 023311AAI-|1|*
P3-27 Isr;:firnngal command 14 run time 10 s N o 023311%:*
P3-28 Ilr;ternal speed command register 11500 | rpm N, o 023311%;1_'*
P3-29 Isztfirnngl command 15 run time 10 s N o 023311DDI;|_|*
P3-30 Ilréternal speed command register 0 rpm N, o 023311EEI-|1|*
P3-31 Internal command 16 run time| 1.0 S v O |031FH*
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6.2.5 P4 group- Multi-torque control parameters

6.2.6 P5 group- Gain tuning parameters

6.2.7 P6 group- Digital

. G Pro |Commu
; Initial . control L
Parameters Function Unit pert | nication
value mode address
pP[s[t|”’
setting 231FH
. Applicable Pro |Commu
. Initial . control L
Parameters Function Unit pert | nication
value mode Address
P[s y
. . 0400H*
- 0,
P4-00 Internal digital torque given 100.0 % v | O 2400H
P4-01 Speed limit of torque control 100 rpm v | O | 2401H
Torque speed limit command
source:
0: P4-01 given
P4-02 1: Analog 1 given 0 - v | O | 2402H
2: Analog 2 given
3: Not used
P4-03 Torque speed limit command gain | 1000 v | O | 2403H
P4-05 Torque command compensation 0 % v | O | 2405H
L. Gilickle Pro |Commu
. Initial . control .
Parameters Function Unit pert | nication
value mode Address
PIs[T]|”Y
P5-00 Po.smon regulator proportional 30.0 | radss | v O | 2500H
gain KPP
P5-01 Position gain fluctuation ratio 50 % v O | 2501H
P5-02 Front position r_egulator 0.0 % J O | 25021
feedforward gain
P5-03 It?;cr:ztlon feedforward smoothing 5 ms J s | 2503H
P5-04 irij;d regulator proportional gain 350.0| radis | v | v O | 25041
P5-05 Speed regulator integration time 10.0 ms g1y O | 25051
constant
P5-06 Speed gain fluctuation rate 50 % v A O | 2506H
Gain adjustment mode selection
0: Manual mode
P5.07 1: Seml-autqmatlc mo_de 0 ) J 1y O | 2507H
(non-continuous adjustment)
2: Automatic mode (continuous
adjustment)
P5-08 Load |r_1ert|§ ratio total inertia / 0.01 ) J1 v O | 2508H
motor inertia
P5-09 Offllne_load inertia torque 50 % J 1y O | 25001
autotuning
P5-11 Speed bandwidth 60 Hz v |V O | 250BH
P5-12 PDFF Control coefficient 100 % R O | 250CH
P5-13 Gain switching condition 0 - v Y O | 250DH
P5-14 Gain switching time 5 ms v Y O | 250EH
P5-15 Gain delay time 5 ms Vv A O | 250FH
P5-16 Gain switching threshold 100 |rpm,ppr| ¥ | ¥ O | 2510H
P5-17 Control loop coefficient 4 - V|V O | 2511H
P5-19 Low frequency rigidity coefficient| 1.0 - v |V O | 2512H
P5-20 Ex_ternal disturbance resistance 0 % J 1y O | 2513H
gain
input (DI) / output (DO) parameters
. AHIIES Pro [Commu
Paramete . Initial . control L
Function Unit pert | nication
rs value mode Address
P[s[T|”Y
P6-00 |DlI filter time 2 ms | v |~ |~ ]| O | 2600H
P6-01 |DlI level logic 00000000 - Vi~ |~ O | 2601H
P6-02 |DI1 function code 1 - ViV~ O | 2602H
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6.2.8 P7 group - Communication parameters

6.2.9 P8 group — Auxil

" Applicable Pro |Commu
Paramete . Initial . control L
Function Unit pert | nication
rs value mode y |Address
P|IS|T
P6-03 |DI2 function code 2 - V|V |~ O | 2603H
P6-04 |DI3 function code 3 - vV~ O | 2604H
P6-05 |DI4 function code 4 - V|~ |~ | O | 2605H
P6-06 |DI5 function code 5 - vV~ ] O | 2606H
P6-07 |DI6 function code 6 - Vv V|~ O | 2607H
P6-08 |DI7 function code 7 - V|V |~ | O | 2608H
P6-09 |DI8 function code 8 - V| V|~ | O | 2609H
P6-12 |DO level logic 0000 - V|~ |~ | O | 260CH
P6-13 |DO1 function code 1 - V|~ |~ | O |260DH
P6-14 |DO2 function code 2 - V| V|~ | O | 260EH
P6-15 |DO3 function code 8 - V| V|~ | O | 260FH
P6-16 |DO4 function code 12 - V|V~ | O | 2610H
P6-19 |All bias adjustment 0 mv | V|~V |+ ]| O | 2613H
P6-20 |Al2 bias adjustment 0 mv | V|~V |+ ]| O | 2614H
P6-22 |All filter time 2 ms |V |~V ]|~]| O | 2616H
P6-23 | AI2 filter time 2 ms | V|V |~]| O | 2617H
P6-25 |AOL1 bias adjustment 0 mvV | V|~V |<¥ ] O | 2619H
P6-26 |AO2 bias adjustment 0 mvV | V|~V | Y] O |261AH
P6-27 |AO1 function plan 0 - v V|~ | O |261BH
P6-28 |AO2 function plan 1 - v~ |~ | O |261CH
" Applicable Pro |Commu
Paramete . Initial . control L
Function Unit pert | nication
rs value mode y |Address
P|S|T
P7-00 |Station code setting 1 - V| V|~ | O | 2700H
Communication transmission rate
0: 4800
P7-01 % ?gggo 1 bps Vi~ |~ O | 2701H
3: 38400
4: 57600
Communication data format
0:Noparity1+8+N+1
1: Odd parity 1 +8+0 +1
P7-02 |2:Evenparityl+8+E+1 0 - NIV~ O | 2702H
3:Noparityl +8+ N +2
4:0dd parity1 +8+ 0 + 2
5: Even parity 1+ 8+ E +2
iary function parameters
N Applicable Commu
. Initial . control (Prope| ~." .
Parameters Function Unit nication
value mode rty Address
P|S| T
Software reset:
P8-00 0: No operation 0 - NAR'AIN, O 2800H
1: System software reset
Fault reset
P8-01 0: No operation 0 - NE RN, O 2801H
1: Fault reset
Jog function (trial run)
When enter this function code,
press UP key, the motor will run
forward in the speed set as P8-03,
and it will stop if loose UP key.
P8-02 When press Down key, the motor 0 - NARA N, O 2802H
run reversal in the speed set as
P8-03, and it will stop if loose
Down key.
Press MODE key to cancel this
function code. Jog will be invalid.
P8-03 Jog speed 100 | rpm |V | V]| O | 2803H
P8-04 Offline inertia identification switch 0 - Ry O 2804H
Internal servo enable command
P8-05 0 No function 0 - N O | 2805H
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6.2.10 PB group- origi

Parameters

Initial

Function
value

Unit

Applicable
control

mode

S

T

Prope
rty

Commu
nication
Address

1: servo enable (auto-zero after
power)

P8-07

Default monitoring project
selection

2807H

P8-11

0: Servo enable when the fan is
running 0
1: The fan is running after power

280BH

P8-12

Drive overload warning threshold

setting 80

%

280CH

P8-13

Motor overload warning threshold

set 80

%

280DH

P8-14

Enabling conditions for each
stopping mode selection

0: Free stopping, start enable as
condition of P8-15

1: Free stopping and zero speed
stopping are both selected

280EH

P8-15

Enabling conditions:

0: Start enable as time set in
P8-16

1: Start enable as speed set in
P8-17

2: Start enable according to time
and speed conditions

3: Immediately enable

280FH

P8-16

After the S-OFF , S-ON effective

required interval time 5. 00

2810H

P8-17

Effective enable speed 20

2811H

P8-18

Braking resistor value 50

2812H

P8-19

Braking resistor capacity 100

2813H

P8-20

Brake discharge duty ratio 22500

el «

' PN P P P

el «

Oo/mm|O| O

2814H

n return func

tion parameters

Parameters

Function

Initial

value

Unit

Applicable
control

mode

Pr

op
er

P

g

ty

Commu
nication
Address

PB-00

Back to zero failure alarm time

ms

J

J

T
J

2B00OH

PB-01

Origin triggered start mode:
0: Disable origin return function
1: Power on, after servo enable origin
return

automatically
2: The SHOM function terminal
(function 23)

trigger origin return

2B01H

PB-02

Short distance moving mode of
reaching origin

0: After finding reference origin, motor
run back in second section speed to
searching nearest Z-phase pulse as the
mechanical origin.

1: After finding reference origin, motor
run in the same direction in second
section speed to searching nearest
Z-phase pulse as the mechanical

2: According to PB-03.

2B02H

PB-03

Origin detector type and direction
setting:
0: Forward direction to search the
origin, and regard P-OT input as coarse
reference origin.
1: Reverse direction to search the
origin, and

regard N-OT input as coarse
reference

origin.
2: Forward direction to search the

2B0O3H
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Applicable |Pr
. Initial . control |op C."mf“”
Parameters Function Unit nication
value mode er | A ddress
P|S|T]|ty
origin and
regard ORGP terminal signal
(Function
No. 22) as coarse reference origin.
3: Reverse direction to search the origin
and
regard ORGP terminal signal
(Function
No. 22) as coarse reference origin.
4: Forward to search Z-phase pulse
origin
directly
5: Reverse to search Z-phase pulse
origin
directly
PB-04 |Back to zero first section high speed 0 |rpm| v |V |¥ |O| 2B04H
PB-05 |Back to zero second section low speed | 100 |rpm| v |¥ |~ |O| 2B05H
PB-06 High 5 of origin return offset pulse 0 rev| v |~ |v |O| 2B06H
PB-07 |Low 4 of origin return offset pulse 0 |ppr|~ |~ |v |O] 2BO7TH
Whether clear the position deviation N
after origin return
PB-08 [0 Do ok coat 0 | - |V O | 2B08H
1: Clear
6.2.11 PE group - motor parameters
Parameters Function D Settings ranges |Unit Property| Run
value mode
Motor arameter|
PE-00 password P 0 |0-65535 - | PST
Related
PE-01 |Motor Codes motor [120-8000 | PST
code
PE-02 |Motor rated power 0.0 |[0.0~6553.5 KW [ PST
PE-03  |Motor rated current 3.00 |0.01~100.00 A | PST
PE-04 |Motor rated torque 2.40 [0.1~100.00 N. m | PST
PE-05 |Motor rated voltage 220V [220~380 \Y/ | PST
PE-06 |[Rated motor speed 3000 (10~9000 rpm ] PST
PE-07 |Motor maximum speed 5000 [10~9000 rpm [ PST
Motor number of
PE-08 bole-pairs 4 |1~360 | PST
PE-09 |Q axis inductance 3.0 |0.01~655.35 mH ] PST
PE-10 |D axis inductance 3.0 |0.01~655.35 mH [ PST
PE-11  [Resistance between lines | 3.920 |0. 001~65. 535 Q [ PST
PE-12  [Torque coefficient 1.59 |0.01~655. 35 - ] PST
PE-13  |Not used
N Kg*c
PE-14  |[Encoder rotor inertia 0.12 |0.01~655.35 m? | PST
PE-15 |[Encoder type 0 0~4 - n PST
PE-16 E@%‘;Sﬁgﬂ”'geg per 2500 [512~30000 ppr| W | PST
PE-18 |[Encoder electrical angle 15.0 |0.0~359.9 © ] PST
Encoder rising electrical o
PE19 Lo otu phgase 80.5 [0.0~359.9 m | PST
Motor autotuning method
PE-20  |ting g 0 |o~2 ; 0 | PsST
I/Absolute encoders using 0: Incremental encoder
PE-21 method selection 0 1: Absolute encoder ) u PST
Incremental encoder AB
PE-22  |phase sequence 0 0: Aleads B CCW - | PST
relationship 1: Aleads B CW
axis current regulator
PE-23 Sr aportionl gaing 8000 - e PST
D axis current regulator
PE-24 proportional gaing 8000 ) ) PST
axis current regulator
PE-25 %tegral i g 13000 - - PST
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Parameters Function DETEUL Settings ranges |Unit AR R
value mode
D axis current regulator
PE-26  fintegral gain 13000 - - @) PST

Notice

*: Some function parameters have two communication addresses, such as P1-00 have two
communication addresses: 0100H and 2100H. Beginning with address 0, it indicates that this
parameter written to the RAM register of the drive, and can be executed immediately, but
will not be saved; Beginning with address 2, it indicates that this parameter written to the
EEPROM of drive, can be executed immediately and saved;

*: If you require to frequently rewrite parameters frequently to EEPROM, due to the limit of
writing cycles of EEPROM, EEPROM may be damaged. Therefore, for parameters which
need to be frequently rewritten via communication, please use RAM address, whose starting
address is 0. For example, in speed mode, when need to transfer speed command in real time
via the communication, the written address of speed command must use 0300H, not 2300H.

*: For the parameters whose RAM register addresses are not listed, when using the address
starting with 0, the data will be received but will not be executed and saved. When these
parameters using EEPROM address, the data will be saved, but whether executed
immediately depend on parameter attributes.
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7 Function parameter details

7.1 PO group - Monitoring parameters
Monitoring group parameters are used to view the status of the servo drive, they cann’t be modified.

Initial value| Unit Communication
SECOM \Votor speed Address
0 rpm 0000H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Display current motor speed

Communication
Address
0 % 0001H

Initial value| Unit
Motor load rate

Control mode: PST

Data size: 16bit

Display mode: Decimal system
Parameter function: Show the actual output torque of the motor and the motor rated torque ratio

Initial value| Unit Communication
S0E028 Current electric angle Address
. 0 < 0002H
Control mode: PST

Data size: 16bit
Display mode: Decimal system
Parameter function: Display current electric angle of motor rotor

Electric angle= Motor mechanical angle * Pole pairs of motor

Initial value| Unit Communication
[ZVRIXH DI Input level (binary display) Address

0 - 0003H

Control mode: PST

Data size: 32bit

Display mode: Binary system
Parameter function: Show the status of the input terminal, a total of 10bit data, representing the DI1~DI10.

panel display: DI9, DI10 are not used.

For example, O O 1 O 1 O 0 1 O 1 DI2,D14,DI5,DI6 are closed.
VvV M

DI8 DI7 DI6 DI5 DI4DI3DI2 DI1

Initial value| Unit Communication
ZZ DO Output level (binary display) Address
0 - 0004H

Control mode: PST

Data size: 32bit

Display mode: Binary system
Parameter function: Show the status of the output terminal, a total of 6bit data, representing the DO1~DQ6.

0000000101
VYV

DO4 DO3 DO2 DO1

DO02,D04 output are valid. DO5,DO6 are not used.

Initial . Communication
P0-05 Encoder multi circle position value (only for | value Unit Address
17 bit absolute encoder
) 0 rev 0005H

Control mode: PST
Data size: 16bit
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Display mode: Decimal system
Parameter function: Show multi circle value of encoder feedback, range: -32768~+32767

Initial value| Unit Communication
ZOEVSM Total running time Address
0 min 0006H

Control mode: PST

Data size: 32bit

Display mode: Decimal system

Parameter function: Display the total time elapsed after the servo drive is out of the factory.

Initial value| Unit Communication
OB Al voltage value Address
0 mV 0008H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Display analog channel 1 acquisition of the actual value of the voltage.

Initial value| Unit Communication
OBl Al2 voltage value Address
0 mV 0009H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Display analog channel 2 acquisition of the actual value of the voltage.

itial val .. | Communication
Encoder sector number (only for 2500ppr | !Mitial value|  Unit Address

PO-10 M
incremental encoder)

0 = 000AH

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Display the current incremental encoder sector number.

If the motor uses the 2500ppr incremental encoder, the sector number means the UVW combination of the encoder feedback, generally in the
counter clockwise rotation, jump in accordance with : 2- > 6- > 4->5->1- > 3-.

Initial value| Unit Communication
oSNl Bus voltage Address
0 \Y 000BH

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function:  Show the actual value of the DC bus voltage in the drive.

Initial value| Unit Selnlcaten
(ZVE Al Effective current value Address
0 A 000CH

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Show the effective value of current motor current.

2.5 12,12
Effective current value | = \/g(lu +1y +1y)

Communicatio
Initial value|  Unit n
Address

- - 000DH

ISVENCH Servo drive current state

Control mode: PST
Data size: 16bit
Display mode: -
Parameter function: Show the current state of the servo drive.
When selecting the display P0-13, the following figure shows the display of the LED display on the servo drive panel.

55



LED4

LED3

LED2

LED1  LEDO

LED2, LED1,LEDO Show the current state of the servo drive, three states below:

Servo is in the normal operation condition, LED2~LEDO display:

Servo is ready but not enabled, LED2~LEDO display:

Servo is in a fault state, LED2~LEDO display:

LED3 shows current control mode for servo drives, the decimal point indicates whether the brake resistance is in the discharge state.

Servo is in position control
mode, the brake resistance is
not working

Servo is in the position control
mode, the brake resistance is
discharged.

Servo is in the speed control
mode, the brake resistance is
not working

Servo is in the speed control
mode, the brake resistor is
discharged

The servo is in the torque
control mode and the brake
resistance is not working

Servo is in the torque control
mode, the braking resistor is
discharged.

LED4 shows the direction

of the current motor speed, the number of p

oints to maintain the brake terminal (BK-) status.

Motor reversal, keeping the
brake control terminal BK is
invalid

Motor reversal, keeping the
brake control terminal BK
valid

Zero speed of motor, the
brake control terminal BK is
invalid

Zero speed of motor, the brake
control terminal BK is valid

The motor is rotating , and

The motor is rotating , and the

For example:

In particular, when the servo is at
regression process, P0-13is showing:

the brake control terminal brake control terminal BK is
BK is invalid valid
Motor Torque Servo is in the

forward

Brake control
terminal valid  discharging

normal operation
condition.

Braking resistor is

the origin of the m

S VM Brake load ratio

Initial val Unit Communication
itial value i Address
0 % 000EH

Control mode: PST
Data size: 16bit

Display mode: Decimal system

Parameter function: When the motor is in the braking state, the load rate of the current braking resistor is displayed.

OB |GBT module temperature

Initial value| Unit L]
Address
0 T 000FH

Control mode: PST
Data size: 16bit
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Display mode: Decimal system
Parameter function: IGBT module inside temperature

EA100 servo driver has perfect over temperature protection mechanism. Because the temperature detection device is located inside the

IGBT module, the temperature can reach 100 or higher, which is a normal phenomenon.

Initial value| Unit Communication
Total collected external pulse Address
0 ppr 0010H

Control mode: PST
Data size: 32bit

Display mode: Decimal system
Parameter function:

In the position mode, the total number of pulses sent to the servo is useful only in the position control mode.
Note: This value may be more than five, please check the high data through the left shift key.

Initial value| Unit

Display P1-60 selected fault codes

Communication
Address

0 -

0012H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function:  Show the last fault (P1-60) of the fault code

Initial value| Unit Communication
ORIl Show speed when P1-60 failure occurs Address
0 rpm 0013H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function:  Show the motor speed when the last fault occurred.

. . Communication
P0-20 Show bus voltage when the P1-60 fault Initial value| Unit Address
oceurs 0 Y 0014H
Control mode: PST
Data size: 16bit
Display mode: Decimal system
Parameter function: Show bus voltage when the last fault occurs
. . . Communication
P0-21 Show effective current when P1-60 fault  [Initial value| Unit Address
oceurs 0 A 0015H

Control mode: PST
Data size: 16bit
Display mode: Decimal system

Parameter function: Show the effective value of the motor current at the time of the last fault.

. . . Communication
P0-22 Show running time when P1-60 fault Initial value| Unit Address
oceurs 0 min 0016H

Control mode: PST

Data size: 16bit

Display mode: Decimal system

Parameter function: Show the running time when the last fault occurs.

. . Communication
P0-24 Low 4 bit of encoder single-turn position | Initial value| Unit Address
value (only for 17 bit encoder) 0 B 0018H

Control mode: PST
Data size: 16bit
Display mode: Decimal system

Parameter function: Show current single loop position value low 4 bits of 17 bit encoder feedback.

Communicatio
P0-25 High 5 bit encoder single-turn position Initial value|  Unit n
value (only for the 17 encoder) Address
0 ppr 0019H

Control mode: PST
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Data size: 16bit
Display mode: Decimal system

Parameter function: Show current single loop position value high 5bits of 17 bit encoder feedback.

Single loop position value =10000*P0-25+P0-24

For example:

%2400131
#=00015

Single loop
position value =
10000*15+131=150131

.. . . . Communication
The current total inertia load - continuous |Initial value| Unit
P0-26 deteci Address
etection 0 kg*cm? 001AH

Control mode: P S

Data size: 16bit

Display mode: Decimal system

Parameter function: Show identification of the total value of the load of the total inertia, when servo drive is online inertia identification.
Total load inertia = Motor inertia + Load inertia

. . . .. . Communication
Current load inertia ratio - continuous Initial value| Unit
detection OIS
! 0 % 001BH

‘Control mode: PS
Data size: 16bit
Display mode: Decimal system

Parameter function: Show the ratio of the real time value of the load inertia and the inertia of the motor, when servo drive is online inertia
identification

Initial value| Unit Communication
B2l Total number of feedback pulses Address
0 ppr 001CH

Control mode: P

Data size: 32bit

Display mode: Decimal system

Parameter function: Show the total number of the rotation of the servo motor ,it’s useful only in the position control mode.
Note: This value may be more than five, please check the high data through the left shift key.

Initial value| Unit Communication
SOVl Received external pulse frequency Address
0 KHz 001EH

Control mode: P
Data size: 32bit
Display mode: Decimal system

Parameter function: Show the number of external pulses that are collected in the position adjustment cycle, it’s only useful in the position
control mode.

7.2 P1-xx Basic control parameters

Communication
Address
0100H
2100H

Initial value| Unit

P1-00

Control mode selection

Control mode: PST
Range: 0~5
Data size: 16bit
Display mode: Decimal system
Parameter function:  Select control mode of servo system
P1-00=0: Speed control mode
Servo drive works in speed control mode, which can determine the speed of the motor running through communication, analog and multi
section speed.
P1-00=1: Position control mode
Servo drive works in position control mode, which can determine the position of the motor running through the external position pulse and
the multi section position.
P1-00=2: Torque control mode
Servo drive works in the torque control mode, which can determine the output torque of the motor through communication and analog.
P1-00=3: Speed- position switching mode
Servo drive works in speed -position switching mode , please set P1-00=3 and external DI
pin function code select MSEL functions.At this point , servo drive can switch between
speed control mode and position control mode.
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At the moment , make sure the Speed control  Position control Speed control
servo drlve_runnmg corr.ectl'y. During the speed of —mode e —mode jlg—mode
pay attention to switching can be  sewodrive I |

switching control

mode when servo motor

retentionpulse will be cleared.
If switch signals under the condition

even then velocity fall below zero

Note: Although mode switching signal

then zero signal is valid ,it can’t switch

stop.From

FEAVA
LI |
Zero sFeligure7-1 Speef‘r—qi@osition swﬁ&ing mode
| |

signa

Mode —
switch(MSEL)  (Note)| (Note)_

P1-00=4 : _Torque-speed switching _ Speed control . Torquecontrol . Speed control _
Servo drive works in torque -speed Switch mode _ Mode mode mode
external DI pin function code select (MSEL)
can switch between torque control
. . . Servo motor
switching mode switch through

control mode,

Note: If instruction value of speed
instruction is 0 when switch speed
in setting deceleration time to stop.
function, the drive can only run in inst
P1-00=5: Position-torque switching mode
Servo drive works in position-torque
external DI pin function code select

. . Servo motor
can switch between position rotate speed
switch at zero speed state, but for Zero speed

motor stop. From position control
will be cleared.

If switch signals under the condition
state, even then velocity fall below
speed ,also can’t switch control mode.
NOTE: If external DI signal unused
to position control mode.

Toraue

value

Zero speed
signal

speed | |

| (Note)

Load torque— ‘I‘ —71

Figure7-2 Torque-speed switching mode

Position control Position control
mode mode mode

Figure7-3Position-torque switching mode

11

Switch mode

(MSEL)

XV Position command source selection

Communication

s Address

Initial value

0 - 2101H

Control mode: P

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: Select the source of the position command

P1-01=0: External pulse command (pt)

instruction of speed and position to ensure
switching between two kinds of control mode,
running at zero speed state, but for safety,

position control mode to speed control mode,

of higher than zero velocity rotational state,
speed ,also can’t switch control mode.

switch ON/OFF when zero signal is invalid,
control mode .

mode

switching mode , please set P1-00=4 and
MSEL functions.At this point , servo drive
mode and speed control mode. Torque-speed
external DI junction,whenever can switch

control mode, the servo motor slowdown
If external DI signal unused MSELnN
torque control mode.

switching mode , please set P1-00=5 and
MSEL functions.At this point , servo drive
control mode and torque control mode. It can
safety, switching control mode when servo
mode to speed control mode, retentionpulse

of higher than zero velocity rotational
zero

MSELn function, the drive can only run in

Position command is derived from the external input pulse number, the frequency of the external pulse determines the speed of the motor

running.
Please see the description of P1-02.
P1-01=1: Internal multiple command (pr)

Position command is derived from the internal multiple command set by the P2 group.
Please see the description of P1-03 and Section 7.3 .

SOl F xternal pulse command input mode:

Communication

Sl Address

Initial value

0 - 2102H

Control mode: P

Range: 0~5

Data size: 16bit

Display mode: Decimal system

Parameter function: The way of selecting an external pulse.

Table 7-1 pulse command logic

. Direction of rotation
Parameters Pulse form Logic state
Forward Reverse
_ Pulse + Positive PULS |
P1-02=0 direction logic
SIGN !
_ Pulse + Negative PULS |
P1-02=1 direction logic e
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Direction of rotation
Forward | Reverse

Two phase
orthogonal pulse| Positive o ‘lﬁﬂﬁi
(4 times logic M
frequency) SIeN ‘l —T—l—
Two phase |
orthogonal pulse| Negative P ﬂﬂﬂﬂi
4 times logic !
frEequency) ‘ SIGN JTJ | iji
Positive PULSMI—
logic sion I T—UT
PULS !
Negative —m
logic SIGN T T I

Parameters Pulse form Logic state

P1-02=2

P1-02=3

P1-02=4 |CCWI/CW pulse

P1-02=5 |CCWI/CW pulse

. . Communication
. . Initial value| Unit
P1-03 Internal position command multiple Address
execution options 0 - 2103H
0 - 2102H

Control mode: P

Range: 0~2

Data size: 16bit

Display mode: Decimal system

Parameter function: When the P2 group is given a position command, the multi section position switch mode is chosen.
P1-03=0: Press the 16 section position from the start of the PR1 cycle.

origin Pr1 -»Pr2 —% Pr3 —» Pr4 —» Pr5 - Pr6 —» Pr7 —» Pr8 —» Pr9
Pr16 «— Pr15 4— Pr14 «— Pr13 4— Pr12 «— Prll <« Prlﬂ
P1-03=1: According to the 16 section position from the PR1 to the Pr16, running only one cycle .

originPr +—» Pr2 — Pr3 —» Pr4 —» Pr5 — Pr6 —» Pr7 —» Pr8 —» Pr9
finish Pr16 €«—Pr15 4— Pr14 4— Pr13 €¢— Pr12 «— Prl1l <4— Pr10 ]
P1-03=2: By external DI input switching operation as stipulated in the table 7-2. DI terminals must be set to 5(CMD0), 6(CMD1),

7(CMD2), 8(CMD3) and 9(CTRG)function.
DI default is low level effectively, if 4 road (5/6/7/8) DI input information in the following way to form a number D of bit 4:

3 0
| CMD3 | CMD2 [ CMD1 | CMDO |

, and D for 0000-1111 respectively corresponding to prl-prl6, according to the value of D run under different position
pr instructions.
CMD3

CMD2

I
I | I
CMD1 | [ | [ | |
oo T LT L LI LD
e Ty T R T T T T

Prl Pr2 Pr3 Pr4 Pr5 Pr6 Pr7 Pr8 Pr9 Pri0Prll1Pri12Pr13Pr14Prl15Prl6 Prl

ST

NOTE:

1: It will not take effect that if changes the current period of paraments in the operation
when P1-03=0 or 1, these paraments will only be effective in the next run.

2: The segment has implemented will be cleared that if can make OFF or power down in
the operation when P1-03=0 or 1.At the moment , if directly to run again, the current

position as a starting point ,since Prlstarts execution.
3: The multistage position command execution triggered by falling edge CTRG when
P1-03=2, please set corresponding DI input terminal low level effectively.
4: Only the execution of a position command has finished, the response to another
command whenP1-03=2.
® In the process of a position command execution, servo drive will not terminate the current position command execution by DI
terminal state change.

® When the current position commad execution has finished, the servo drive in a wait state, according to the current DI terminal state
executes the corresponding segment of position instruction after receives the CTRG falling edge.

Table7-2internal position instruction multistage (DI)function

5 .
Pt cmps|cmp2| cmpr | cmpo | cTre | COMESPONAING | aination | SPeSd
instruction paramter Settlng

Prl 0 0 0 0 ! P2-00 Prlpulses total P2-02
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instr':rction CMD3|CMD2| CMDL |CMDO | CTRG Cm;f:;?:t?r“g explaination Ssefzi‘;
P2-01
Pr2 0 0 0 1 | Eggg Pr2pulses total | P2-06
Pr3 0 0 1 0 | E;gg Pr3 pulses total|  P2-10
Pr4 0 0 1 1 | Egi; Pr4 pulses total|  P2-14
Pr5 0 1 0 0 | Ezig Pr5 pulses total|  P2-18
Pré 0 1 0 1 | Eg;g Pré pulses total| ~ P2-22
Pr7 0 1 1 0 | E;;é Pr7 pulses total|  P2-26
Pr8 0 1 1 1 | Eg;g Pr8 pulses total| ~ P2-30
Pro 1 0 0 0 | Ezgg Pro pulses total|  P2-34
Pr10 1 0 0 1 | i;gs Prlgof;'ses P2-38
Pri1 1 | o 1 o | ngg PIILBUSSS | oy
Pri2 1 0 1 1 | E;zjg Prltzof;'ses P2-46
Pri3 1 1 0 0 | E;:jg Prlfof;'ses P2-50
Pri4 1 1 0 1 | E;gg Prlﬂoi’:llses P2-54
Pri5 1 1 1 0 | E;Zi? Prlfoi’:l'ses P2-58
Pri6 1 1 1 1 | ig:gg Prlfof;'ses P2-62

NOTE: In the table, 0/1 is just respectively invalid/effective, doesn’t represent the actual
level. More are available at logic level settings.

Initial value| Unit Communication
A Speed command source selection Address
0 - 2105H

Control mode: S

Range: 0~5

Data size: 16bit

Display mode: Decimal system

Parameter function: Speed command source selection:
P1-05=0: Internal digital given (P3-00 given);
P1-05=1: Analog quantity 1 given (Al1);
P1-05=2: Analog quantity 2 given (Al2);
P1-05=3: Not used;
P1-05=4: Internal multi section speed command (P1-06) ;
P1-05=5: Point running (should make external JOG DI enable);

Communication
Address
0 - 2106H

Internal multi section speed command Initial value| Unit

P1-06 .
execution mode

Control mode: S

Range: 0~2

Data size: 16bit

Display mode: Decimal system

Parameter function: When P1-05=4, select the switching mode of operation of multi section speed.
P1-06=0: According to the 16 section speed command from spd1 begin circularly run.

Stan‘ngpdl» Spd2 —» Spd3 —» Spd4 —» Spd5 —» Spd6 - Spd7 —» Spd8 —» Spd9
{

speed 1 Spd16 «— Spd15 4— Spdl4 4— Spd13 €— Spd12 €— Spd11 «— Spd10 <J
P1-06=1: According to the 16 section speed command from the spd1 run to spd16, only run a cycle.

Startjﬁgdl —» Spd2 —» Spd3 —» Spd4 —» Spd5 — Spd6 ¥, Spd7 — Spd8 ——» Spd9

speed gy Spd16 «— Spd15 €— Spd14 44— Spd13 €—— Spd12 €4—Spdl1 <«4—Spdl0 <J
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P1-06=2: External DI input switch operation by table 7-3. The DI terminal needs to set to 5 (CMD0), 6 (CMD1), 7 (CMD2) and 8 (CMD3)
function.
DI default is low level valid, if 4 input (5/6/7/8) DI form a 4bit number in the following ways:

3 0
D: ‘ CD3 ‘ Cib2 ‘ Gl ‘ CiIDO ‘ , thenD is 0000-1111 corresponding to prl-prl6, system according to the value of D running at different
speed command spd. As shown in the following diagram.
CMD3

CMD2

CMD1

omo Tl L L LT L L L L

Spd i Spd i Spd i Spd: SpdiSpd : Spdi Spd i Spd i Spd:Spd i Spd i Spd: Spd i Spd: Spd: Spd

Sed o ot 456708 9110011 1213141516 1
NOTE:
1: It will not take effect that if modifies the current segment paraments in the operation when
P1-06=0 orl.
2: The segment has implemented will be cleared that if can make OFF or power down in
the operation when P1-06=0 or 1.At the moment , if directly to run again, since Spd1 starts
execution.

3: If DI terminal state unchanged,servo drive run continuously according to the current DI
terminal state corresponding speed whenP1-06=2.0nce the DI terminal state changes, then
immediately run to the speed of new DI terminal state according to acceleration and
deceleration time.

Table7-3 Internal multistage speed instruction (DI) function

Internal Corresponding
speed CMD3 |CMD2 | CMD1 | CMDO Explaination
. . paramter
instruction

Spdl 0 0 0 0 P3-00 Setting speed (0-#motor rated speed)
Spd2 0 0 0 1 P3-02 Setting speed (0-#motor rated speed)
Spd3 0 0 1 0 P3-04 Setting speed (0-#motor rated speed)
Spd4 0 0 1 1 P3-06 Setting speed (0-#motor rated speed)
Spd5 0 1 0 0 P3-08 Setting speed (0-#motor rated speed)
Spd6 0 1 0 1 P3-10 Setting speed (0-#motor rated speed)
Spd7 0 1 1 0 P3-12 Setting speed (0-#motor rated speed)
Spd8 0 1 1 1 P3-14 Setting speed (0-#motor rated speed)
Spd9 1 0 0 0 P3-16 Setting speed (0-#motor rated speed)
Spd10 1 0 0 1 P3-18 Setting speed (0-#motor rated speed)
Spd1l 1 0 1 0 P3-20 Setting speed (0-#motor rated speed)
Spd12 1 0 1 1 P3-22 Setting speed (0-#motor rated speed)
Spd13 1 1 0 0 P3-24 Setting speed (0-#motor rated speed)
Spd14 1 1 0 1 P3-26 Setting speed (0-#motor rated speed)
Spd15 1 1 1 0 P3-28 Setting speed (0-#motor rated speed)
Spd16 1 1 1 1 P3-30 Setting speed (0-#motor rated speed)

NOTE: In the table, 0/1 is just respectively invalid/effective, doesn’t represent the actual
level. More are available at logic level settings.

Initial value| Unit Communication
STl Frequency dividing output Address
2500 ppr 2107H

Control mode: PST

Range: When using 2500ppr encoder: 358~2500; When using 17bit encoder: 1171~4095

Data size: 16bit

Display mode: Decimal system

Parameter function: Servo motor rotation one circle, drive feedback A, B pulse number to the host computer.
For example, P1-07=550, then servo motor rotation one circle, PA+-. PB+- terminals output 550 pulse, the orthogonal relationship between
PA+- pulse and PB+- pulse.
Do not set the value beyond the above range, otherwise the output pulse will be incorrect.

Initial value| Unit Communication
SN0l Torque command selection Address
0 - 2108H

Control mode: T

Range: 0~2

Data size: 16bit

Display mode: Decimal system

Parameter function:  Select the source of the torque command on torque control mode
P1-08=0: Internal digital given (P4-00 given);
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P1-08=1: Analog value 1 given (All);
P1-08=2: Analog value 2 given (Al2);

Initial value| Unit Communication
Sl Speed feedback filter time constant Address
500 s 2109H

Control mode: PST

Range: 0~2000

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting speed feedback filter time constant.

The greater the parameter value, detection more smooth, but the speed of bandwidth becomes smaller; the parameter value is smaller, faster
response speed detection, greater bandwidth. But the parameters are too small to cause noise, too big to be a shock.

Communication
Address
1000 Hz 210AH

First group of resonance frequency setting |Initial value| Unit

P1-10
value

Control mode: PS

Range: 50~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: Please see the function of P1-50 parameters.

Communication
Address
0 dB 210BH

First group of resonance points in the Initail value| Unit

PL-IL - depth

Control mode: PS

Range: 0~32

Data size: 16bit

Display mode: Decimal system

Parameter function: Please see the function of P1-50 parameters.

. . . . Communication
Internal position command acceleration Initail value| Unit Address
e Vpee 100 ms 210CH

. . . . Communication
Internal position command deceleration Initail value| Unit Address
fime Troec 100 ms 210DH

L. . . Communication
Internall pos!tlon command S curve Initail value| Unit Address
smoothing time Tp_ 10 e i

Control mode: P
Range: P1-12, P1-13: 0~10000. P1-14:0~1000
Data size: 16bit
Display mode: Decimal system
Parameter function: When executes internal multistage position instruction (P1-01=1) , the three parameters are used to set acceleration an
deceleration time of motor. The three parameters are invalid when executes position instruction of external pulse.
P1-12: Set the motor speed acceleration time from O to motor rated speed.
P1-13: Set the motor speed deceleration time from motor rated speed to 0.
P1-14: Set the smoothing time of S curve in the process of acceleration and deceleration.
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Figure7-4 Internal position instruction acceleration and deceleration time. S curve smoth

In the figure, linear acceleration is acceleration and deceleration curve of motor when P1-14=0.
When P1-14 isn’t 0, motor accelerates and decelerates according to S curve amongTp_ (P1-14).From O speed to motor rated speed required
total acceleration time is Tpacc+TpL, from motor rated speed to O speed required total deceleration time is Tppect+TpLo
The purpose of S curve is making movement instruction to carry on the smoothing processing, avoiding system produces too much quick
jump(differential of acceleration) because of drastic change of input instruction, thus stimulates vibration and noise of the mechanical
structure.

NOTE:

P1-12, P1-13 refers to the variation of motor speed is motor rated speed requiring

acceleration and deceleration time. If the variation of target speed isn’t motor rated

speed, the required time changes according to the proportion of variation of target

speed and motor rated speed.

For example, motor target speed is 1500rpm, motor rated speed is 3000rpm,

P1-12=200ms, P1-13=300ms, motor speed acceleration time is 100ms from 0 to

1500rpm, motor speed deceleration time is 150ms from 1500rpm to 0.

Communicatio
P1-15 External pulse command smoothing filter |Initail value| Unit n
time constant Address
0 ms 210FH

Control mode: P

Range: 0~30000

Data size: 16bit

Display mode: Decimal system

Parameter function: The time constant for external pulse signal to smooth filtering .when set
0 ,it’s invalid.

The function of parameter is making input pulse instruction smoothing, but will be
delay phenomenon. Commonly used  puise Before the in:

> PC haven’t the function of forine filtering accelerate and deceleration;

»  Electronic gear is large; - After the

> Instruction frequency is  63:2% "7}/ \\ filtering low:

» It occurs to advanced step / : jump. unstable phenomenon and so on when

N ~ .
motor runs. o P1-15 t

Figure7-5 External pulse command smoothing
filter time constant

Speed command acceleration timeTsacc Initail value| - Unit Address
200 ms 2110H
L . Communication
L Initail value| Unit
Speed command deceleration time Tspec Address
200 ms 2111H
L o . Communication
Speed command S curve smoothing time | Initail value| Unit Address
= 50 ms 2112H

Control mode: S

Range: P1-16. P1-17 24 0~30000, P1-18 A 0~2000
Data size: 16bit

Display mode: Decimal system
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Parameter function: When the drive is a given model of internal speed(P1-05=0.4.5), the three parameters are used in setting the acceleration

and deceleration time of motor.
P1-16: Set the motor speed acceleration time from O to motor rated speed.
P1-17: Set the motor speed deceleration time from motor rated speed to 0.
P1-18: Set the smoothing time of S curve in the process of acceleration and deceleration.

In the process of accelerate or decelerate, if use S curve (P1-1870) , the drive adopts three stage acceleration curve planning to dispose

movemen't instruction smoothly
the acceleration is continuous, avoiding system produces too much quick jump(differential of
acceleration) because of drastic change of input instruction, thus stimulates vibration and
noise of the mechanical structure. Users can use P1-16 adjusting the slope of speed’s change
in the accelerated process; Use the P1-17 adjusting the slope of speed’s change in the
decelerated process; Use P1 to 18 to improve the steady state of motor start a

At t he mo ment,

Motor Tsacc Tspec
rated
speed ; Lt ST SIETTTE 7%
Linear , deceleration acceleration \ Linear
acceleration ¢ and and -— ‘\‘ deceleration
\ ',' accele re}(t;on deceleration . :
: eroi i
Q s Tsz/2 P peroid Tse/?2 ‘\/
K i SL/ | .
; Tsdce Uniform “
J SIEUrve peroid Scurve  TSDEC s
K uniform uniform ‘-
K acceleration deceleration \
K peroid peroid '\‘
II A}
e
/ Tse/2 Scurve S curve Tsi/2 .
K acceleration deceleration
0 TR
Tst ‘T ‘I Ts T Ts Ts

Figure7-6 Speed instruction acceleration and deceleration time ,S curve

NOTE:

P1-16, P1-17 refers to the variation of motor speed is motor rated speed requiring
acceleration and deceleration time. If the variation of target speed isn’t motor rated
speed, the required time changes according to the proportion of variation of target
speed and motor rated speed.

For example, motor target speed is 1500rpm, motor rated speed is 3000rpm,
P1-16=200ms, P1-17=300ms, motor speed acceleration time is 100ms from 0 to
1500rpm, motor speed deceleration time is 150ms from 1500rpm to 0.

. . . . Communication
P1-19 Speed command low-pass filter smoothing | Initail value| Unit Address
filter time constant 100 e 2113H

Control mode: S

Range: 0.0~1000.0

Data size: 16bit

Display mode: Decimal system

Parameter function: About speed instruction after S curve for low pass filter, make the speed instruction more smoothly. Usually just use one

of the S curve or low pass filter. Two kinds of use can make the system response slow.

r—————=~""P116 - .~ T 1
The external Eiis Speed given module |
analog given P1-18 P1-19 :
Extemal DI Speed First order I

inching pe low pass |

Interal
inching
Internal

multistage
speed

smogth of filtering |
smoothing |

: Position regulator
input given speed

Figure7-7Speed command transmionroute

. . Communication
Initail value Unit
NEV(VI Analog speed command gain Address
gsp 9 Rated speed of
rpm 2114H
the motor

Control mode: S

Range: 0~~Rated speed of the motor
Data size: 16bit

Display mode: Decimal system

Velocity
deviation

Speed
feedback

Parameter function: Analog speed command gain setting is used to set corresponding motor speed when external analog value is 10 V through
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external voltage give speed(P1-05=1. 2 or 3).

For example:
When P1-20=1000, external analog value=10V, the motor running speed=1000rpm;
When P1-20=500, external analog value=10V, the motor running speed =500rpm.

Speed/rp

-- P1-20=500
— P1-20=1000
-+ P1-20=1500

"1500f — — — = _

:::::: Analog
10 voltage/V

Figure7-8 Analog speed command gain

Communication
Address
100 S 2115H

Current feedback low-pass smoothing Initail value| Unit
constant

P1-21

Control mode: PST

Range: 0~10000

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-50Parameter function

Communication
Address
100 S 2116H

Torque command low-pass smoothing Initail value| Unit
constant

P1-22

Control Mode: PST

Range: 0~~10000

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-50Parameter function

Communicatio
The torque command when analog Initail value|  Unit n
maximum input (10V) Address
100 2117H

o
=
N
w

Control Mode: T

Range: 0~300

Data size: 16bit

Display mode: Decimal system

Parameter function: Analog torque command gain setting is used when external voltage give torque (Set P1-08 to 1, 2 or 3) .Setting the
corresponding torque when external value is 10V, the size of value indicates the percentage of the relative motor rated torque.

For example: When P1-23=100, external given=10V, motor runs with rated torque; when external give to 5V, motor runs with50% rated torque.

Initail .. | Communication
. Unit
P1-24 Second group of resonance frequency setting value Address
val
ale 1000 |z 2118H

Control Mode: P S

Range: 50~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-50 Parameter function

Initail Unit Communication
VIl Second group of resonance points in the notch depth | value Address
0 dB 2119H

Control Mode: PS

Range: 0~32

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-50Parameter function

Initail value| Unit Communication
MEYIill E |lectronic gear ratio factor Address

0 = 211AH

Control Mode: P

Range: 0~17

Data size: 16bit

Display mode: Decimal system

Parameter function: The default is 0 when using 2500ppr encoder, the default is 17 when using 17 bit encoder .The meaning refers to the
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interpretation of the electronic gear.

L . Communication

. Initail value| Unit
Electronic gear numerator 1 Address

1 - 211BH
. . Initail value| Unit Communication
Electronic gear denominator Address

1 - 211CH
. Initail value| Unit Communication
Electronic gear numerator 2 Address

1 - 211DH
. Initail value| Unit Communication
Electronic gear numerator 3 Address

1 - 211EH
. Initail value| Unit Communication
Electronic gear numerator 4 Address
1 - 211FH

Control Mode: P

Range: 1~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: P1-26~P1-31used to set electronic gear ratio.
Electronic gear ratio

It can be easily match with all kinds of pulse source through setting electronic gear ratio under position control mode, in order to achieve the
ideal control resolution ( the Angle/pulse).

Electronic gear ratio set way:
@ Set electronic gear ratio factor P1-26.
» Set electronic gear ratio factor mainly depend on the type of the encoder motor used.
» The parameter must be 0 when motor used 2500ppr incremental encoder.
» The parameter must be 17 when motor used17bit encoder, it shows that 131072 pulse encoder feedback in per circle. Also set
another nonzero value, it depends on the calculation results of electronic gear ratio.

® Calculate the desirable electronic gear ratio
G: Electronic gear ratio;
P: The number of input instructions’ pulse;
N: Motor rotation laps;
C: The encoder line number, if encoder is 2500ppr incremental, then C=10000 (After four times the frequency )
If encoder is 17bit encoder, then C=131072.
® It needn’t get a specific number about calculation of electronic gear ratio G, just make numerator and denominator divided by
common divisor, the value of numerator and denominator can meet parameter Range as far as possible.
For example:
> Casel: motor uses 2500ppr encoder, when input instruction is 6000 pulses, servo motor rotate one circle:
Because of 2500ppr encoder, P1-26 must be 0. Electronic gear numerator and denominator can be set:
<~ Settingway I: P1-27=100, P1-28=60
< Settingway Il: P1-27=10, P1-28=6
< Setting way Ill: P1-27=5, P1-28=3
»  Case2: motor uses 17bit encoder, when input instruction is 5600 pulses, servo motor rotate one circle:
NxC 1x131072 1 17 2 6 1 15
G=—"T= =% 2= =X

= x = x 2 = x
P 5600 5600 5600 1400
The parameters can be set:
<~ Settingway I: P1-26=17, P1-27=1, P1-28=5600
< Settingway Il: P1-26=16, P1-27=2, P1-28=5600
< Setting way Ill: P1-26=15, P1-27=1, P1-28=1400
@ Electronic gear ratio for the recommended range (when uses 2500ppr encoder)
i <G <1000
1000
® When it need switching frequently among the different electronic gear ratio, it can modify P1-27. P1-28 by communication mode
online; also can by setting two DI terminals for 20 (GNUMO) and 21 (GNUMZ1) function, then to switch through external DI input. at this
time, the corresponding electronic gear numerator as shown below:

GNUMO GNUM1 Effective electronic gear
numerator
0 0 P1-27
0 1 P1-29
1 0 P1-30
1 1 P1-31
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® Due to the electronic gear denominator P1-28 is a fixed value, so if you need to use the external terminal switching electronic gear
ratio, please select the appropriate denominator values of electronic gear carefully.

Initail value| Unit Communication
Syl Positioning closed width Address

20 ppr 2120H

Control Mode: P

Range: 1~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-33Parameter function

Initail value| Unit Communication
SIECe Positioning completed width Address

10 ppr 2121H

Control Mode: P

Range: 0~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: The setting of positioning closed and completed standard, when counting deviation is less than the set value, the

corresponding event has occurred. If there is DO terminal at this point has been set for 5 function (positioning close /PNEAR+-) and 6
(positioning complete/COIN+-), the corresponding DO output terminal would be effective. Please see below.

Pulses 4 L

Destination

IPNEAR- rmess

Low level

/COIN+- Low level

Figure7-8 Positioning closed and completed width

. . . . Communication
Position deviation clear external DI Initail value| Unit

P1-34 signal action choice Address
’ 0 - 2122H

Control Mode: P
Range: 0~3
Data size: 16bit
Display mode: Decimal system
Parameter function: Clearing deviation by choose any external DI signal.
P1-34=0: Clearing by P-CLR rising edge
P1-34=1: Clearing by P-CLR low level
P1-34=2: Clearing by P-CLR high level
P1-34=3: Clearing by P-CLR falling edge

Initail Unit Communication
NECISM Position deviation automatic clear choice value Address
0 - 2123H

Control Mode: P

Range: 0~2

Data size: 16bit

Display mode: Decimal system

Parameter function: choose the way of position deviation clearing
P1-35=0: Only automatic removal of deviation when fault happens;
P1-35=1: Automatic removal of deviation when fault happens and servo drive OFF;
P1-35=2: Does not automatic removal of deviation, adopt P1-34 way to clear;
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When fault happens, it will automatic removal of deviation.
O But only to clear the fault source, not to clear fault warning.

Automatic removal of deviation when fault happens and servo drive
OFF .The former is to eliminate the fault source, the latter is to avoid
servo OFF. There is warning when external given haven’ t cancelde.

2 Does not automatic removal of deviation, adopt P1-34
way to clear. It need defining a DI terminal for 3

functions (P - the CLR) - O f Rising edge
clearing
P1-34
- 1 Low level
[ clearing
High Tevel
[ 2 clearing

| 3 Falling level

P1-35=0 or 1, it is still cleared through setting no.3 function (P-CLR) DI terminal.

NOTE: P1-34 definition has been effective, when

Position follow deviation alarm Initail value| Unit Sl
P1-36 threshold Address
25000 | *256ppr 2124H

Control Mode: P

Range: 0~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting position follow deviation alarm threshold, more are available at P1-37Parameter function.

. . Communication
Initail value| Unit

[RECYMl Position follow deviation fault threshold Address
25000 *256ppr 2125H

Control Mode: P

Range: 0~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting position follow deviation fault threshold.

When position deviation corresponds the set, output respectively alarm and fault signal to response events.

position 4
deviation
puls
P1-37
P1-36 [~ d
high level
Alarm signal effective
i Low level
Fault signal effective

Figure7-9 Position followdeviation alarm and fault threshold

NOTE: When P1-36=0 and P1-37=0, position follow deviation alarm and fault will be blocked.
Initail value| Unit Sl
Sl Torque reaches threshold value Address
0 % 2126H

Control Mode: T

Range: 0~10.0 i
Data size: 16bit torque/%
Display mode: Decimal system ) l
Parameter function: Glven torgug_
When |setting torque—actual torque|<< Q?;”ufﬂ f P1-38, torque to events. If a DO terminal is
defined as no.13 function (/ Tcmp) at this time/S time, then the terminal output signal
effectively. Lowlevel
ITemp —_— effective

Figure7-10 Torque reaches threshold

. . Communication
Initail value| Unit

AEXIM The highest speed setting Address
5000 rpm 2127H

Control Mode: PST
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Range: 0~the motor highest speed

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting the highest speed allowed. The given value of system shall not be higher than the set, if the motor running speed is
higher than this value, speeding fault happens.

Initail value| Unit Communication
SRVl 7ero speed signal output Address
10 rpm 2128H

Control Mode: PST

Range: 10~100

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-41Parameter function.

Initail value| Unit Communication
BBl Rotation signal output value Address
10 rpm 2129H

Control Mode: PST
Range: 10~1000
Data size: 16bit speed/tpm
Display mode: Decimal system

Parameter function: When motor stops and the

Pl-41 b — - ————— —

_— motor speed is less than P1-40, it argues that
time/S

the motor has stopped turning. If the motor speed is higher than P1-41, it argues that the motor
in rotating condition. If set any DO terminal no.4 Tow level ™ function (Zero speed signal/ZERO+-) ; no.5

function (Motor rotation signal/ TGON+-) , will meove- T | effective output a corresponding signal.
) Low level Figure7-11 Zero speed and
/ZERO+— . . .
4|effectlve rotation signal output value
o . Communication
Initail value| Unit

74 Speed approaches threshold Address
100 rpm 212AH

Control Mode: PST

Range: 10~3000

Data size: 16bit

Display mode: Decimal system

Parameter function: When |given speed-current speed|<<P1-42, it’s closed to the set speed .If any DO terminal is set no.5 function (speed
approaches/V-CLS+-) , the terminal output effective, as shown in figure7-12.

Initail value| Unit Communication
MY XH Speed reaches threshold Address
20 rpm 212BH

Control Mode: S

Range: 1~3000

Data size: 16bit

Display mode: Decimal system

Parameter function:

When | given speed-current speed |<P1-43, it reaches the set speed. If any DO terminal is set no.6 function (speed reaches/ V-CMP+-) , the
terminal output effective.

speed/rpm A

Actual speed

Actualspeed | _ P1-42
.

Given speed A543
Actual speed |——————————— P1-42
A

Actual speed

\/

/V-CMP+— effective

/N=CLS+= | effective |

Figure7-12 speed approaches and reaches threshold

P1-44 Simulation speed instruction zero fixed Initail Communication

Unit
value value Address
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[ 10 [ rpm [ 212cH
Control Mode: S
Range: 0~300
Data size: 16bit
Display mode: Decimal system
Parameter function: Simulation speed instruction zero fixed value setting is namely zero clamp.
When servo drive chooses speed mode and speed instruction given by external analog value, the analog voltage is 0, because of external
electromagnetic interference or zero drift and so on, can lead to motor can't rest. If need external analog input voltage near 0 V, the motor
must be stationary, then you can use this function.
When this function is adopted to meet the following two conditions:
»  The absolute value of the speed instruction that input analog voltage corresponding is less than P1-44;
»  Thedrive is defined as DI terminal of zero fixed signal ZCLAMP is effective.
When the above conditions are satisfied, servo drive switch from the speed mode to position mode automatically, make the motor in the
position to lock within 1 pulse. Even under the action of external force, also returns zero clamp position.
NOTE: When use 2500ppr encoder, it’s £1pulse, When use 17bit encoder, it’s £3pulse.

Initail value| Unit Communication
S 7 pulse input width Address
0 0.5ms 212DH

Control Mode: PST

Range: 0~3

Data size: 16bit

Display mode: Decimal system

Parameter function: Broadening of Z pulse. when PC can’t capture a narrow Z pulse, then can broaden it.

Because the width of Z pulse will decrease with motor speed increase, for the convenience of matching with all kinds of PC, Z pulse width can
be adjusted according to actual situation. It set to O represents the output of Z pulse is original width of encoder Z signal.

Z pulse

EXTZ

ZPulse - ———P1-45-—— -
broadening__ |

Initail value| Unit Communication
SISl Forward the maximum torque limit Address
300.0 % 212EH

Control Mode: PST

Range: 0.0~350.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When P1-48=0, set forward direction, the limiting value of the motor output torque. The rated torque of the motor is
benchmark.

Initail value| Unit Communication
AEVYA nversion the maximum torque limit Address
300.0 % 212FH

Control Mode: PST

Range: 0.0~350.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When P1-48=0, set inversion direction, the limiting value of the motor output torque. The rated torque of the motor is
benchmark.

Initail value| Unit Communication
SRV Torque limit source selection Address

0 - 2130H

Control Mode: PST

Range: 0~3

Data size: 16bit

Display mode: Decimal system

Parameter function: Choosing the source of the motor output torque is limited.
P1-48=0: internal limit P1-46. P1-47 ;
P1-48=1: analog valuel limit, would be limited by P1-46. P1-47 at the same time;
P1-48=2: analog value2 limit, would be limited by P1-46. P1-47 at the same time;
P1-48=3: hold;
The meaning of the torque limit shown as follow
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A
_ torque/%
Given positive
. . . -
Torque instruction givertorque _ 7" The value of AT1 s
by internal number. P1-46 greater than torque
P1-48=0 ~ - output of P1-47
- - The value of AT1 is
P less than torque output
s of P1-47
AT1 ad voltage/V
- >
- ATl
The absolute value of AT1 Ve
is less than torque output of <
P1-47 P s
The absolute value of AT1 ~
is greater than torque - P1-47
output of P1-47_ Given negative
torque

Figure7-13 torque limit

It can limit torque and speed by external instruction, please refers to specification of P4-01.

P1-49

L . Communication
i 1 I val
Iahle; :,hlrd group of resonance frequency |Initail value| Unit Address
1000 Hz 2131H

Control Mode: P S

Range: 50~1000

Data size: 16bit

Display mode: Decimal system
Control Mode: PS

Range: 50~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P1-50Parameter function

P1-50

. L . Communication
:;:Z rt,zlnr(i grooilrj: of notch depth of Initail value| Unit Address
s 0 dB 2132H

Control Mode:
Range: 0~32
Data size: 16bit
Display mode: Decimal system
Parameter function:

PS

If the mechanical system resonance occurs, it may because of large rigidity, rapid response servo system, reduce the gain may improve, but
will reduce the system response rate. In order to suppress the mechanical resonance without changing the gain, the EA100 servo driver

provides two solutions: low pass filter and notch filter.

The principle of resonance suppression is to use a filter to suppress the resonant peak of the mechanical response, and the schematic

diagram is as follows:

gain

mechanical

[NV N

Resonance

»

gain gain
A A
Low
Notch
filter — s

filter

The function principle of the low pass filter and the notch filter is different, and the difference between the application situation

and the result is as follows:

freq'uency

f freq'uency

Filter type Suitable
occasion

Advantages

disadvantages

High
frequency
resonance

Low pass
filter

Don't need to know the
exact resonance frequency

Bring the phase delay and the
bandwidth is reduced, not suitable
for low frequency resonance
occasions

Middle and
low
frequency
resonance

Notch filter

Does not affect the overall

system bandwidth

Must be accurate to know the
resonance frequency, the
frequency is set to have the
mistake instead to affect the
performance. Resonant frequency
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Suitable
occasion

Filter type Advantages

disadvantages

is not suitable for frequent drift
occasions

et

gain

Notch

+ fiker

gain

Mechiical
Tespofise

Notch depth s
P50

| »

Resonance point was
| suppressed

Constant
bandwidth
BW

»

fesonance frequencyP1-49'

resonance frequencyP1-49

resonance frequencyP1-49

Figure7-14 The principle of vibration suppression using notch filter

gain

Mechapical
rapis

gain

fiter - —

gain

Cutoff Mechgnical
cb fequencyand  _ respanse
P12 —

correlation

»

Resonance
frequency

Resonance point was
| Suppressed

»

Frequency

Figure 7-15 The Principle of vibration suppression using low pass filter

Range: 0~1
Data size: 16bit

Control Mode:
Range: 0~500
Data size: 16bit

Range: 1~1000
Data size: 16bit

P1-57

Initail value| Unit Communication
B Stop mode selection Address
0 - 2135H
Control Mode: PST
Display mode: Decimal system
Parameter function: set stop mode
P1-53=0: when servo OFF, free parking
P1-53=1: when servo OFF, slow down stop
o . Communication
.. . . Initail value| Unit
ISRl Servo ON- receive instruction delay time Address
200 ms 2136H
. . Communication
. Initail value| Unit
MBSl Brake command - servo OFF delay time Address
200 ms 2137H
PST
Display mode: Decimal system
Parameter function: Please refer to section 3.7.2.
Initail value| Unit Communication
Sl Braking command action speed Address
50 rpm 2138H
Control Mode: PST
Display mode: Decimal system
Parameter function: Please refer to section 3.7.2.
Servo OFF- brake command waiting Initail value| Unit Communication
time Address
500 ms 2138H
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Control Mode: PST

Range: 1~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: Please refer to section3.7.2.

Communication
Address
0 - 213AH

Frequency division output pulse Initail value| Unit

PL-58 | hiresiion sellzaiian

Control Mode: PST
Range: 0~1
Data size: 1bit
Display mode: Decimal system
Parameter function:
Table7-4 Output pulse feedback direction

Forward Inversion

P1-58=0| m m m miinlm
PB4 PB+-

Aphase lead B phase 90° B phase lead A phase 90

sl T T L
PR+ PB+-

B phase lead A phase 90° A phase lead B phase 90

Initail value| Unit Communication
GOl Fault display selection Address
0 - 213CH

Control Mode: PST

Range: 0~3

Data size: 16bit

Display mode: Decimal system

Parameter function: Select display which fault in the drive digital tube
P1-60=0: Last fault;
P1-60=1: The first 1 failures;
P1-60=2: The first 2 failures;
P1-60=3: The first 3 failures
Servo drive a total of 4 times the recent the information failure of failure, through this function, it can choose monitoring parameters of
P0-18 ~ P0-22 to show which failure.

o . Communication
T Initail value| Unit
System parameter initialization Address
0 - 213DH

Control Mode: PST

Range: 0~65535

Data size: 16bit

Display mode: Decimal system

Parameter function: System parameter initialization related setting. Stop setting, power up again.

P1-61=1: When power up again, removal of fault record;

P1-61=65535: When power up again, all function code parameters are returned to the factory default value (except PE group) ;
P1-61= Other values: No operation.

7.3 P2-xx Internal multi segment position (Pr) control parameter

This set of features can be enabled if the servo driver is currently in a position mode (P1-00=1) and the command source is an internal multi
segment instruction (P1-01=1).

P2 - xx group a total of 64 functional code, is divided into 16 groups, corresponding to the multi segment location directive PR1 to prl6. Since
the beginning of P2-00, each of the 4 functional code to set a target location, to achieve the target position allows the uniform speed, after the
positioning completion of the waiting time.

The following is a detailed description of the four parameters P2-00~P2-03 involved in the first paragraph of PR1, the other 15 sections of the
same, no longer detail. Please refer to figure 7-17.

The number of internal position . . Communication
P2-00 B . . Initail val nit
- instruction 1 pulses high five ail value| U Address
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1 ppr 2200H
Communication
Address

0 ppr 2201H

The number of internal position Initail value| Unit

2-01 B .
instruction 1 pulses low four

Control Mode: P
Range: P2-00: -30000~+30000; P2-01: -9999~+9999
Data size: 16bit
Display mode: Decimal system
Parameter function: Set the target pulse number of first position moves.
The calculation formula is:  Prl segment total pulse number =10000* P2-00 + P2-01
Please pay special attention to when computing, P2-00 and P2-01 are a symbol number.
For example:
If the P2-00 input13, P2-01 input1050, set the target pulse number to 131050.
If the P2-00 input is 13, P2-01 input -1050, target pulse number is 128950.
If the P2-00 input -13, P2-01 input-1050, set the target pulse number 131050 reverse.
If the P2-00 input -13, P2-01 input 1050, set the target pulse number 128950 reverse.

Communication
Address
100 rpm 2202H

The movement speed of internal position | Initail value| Unit

202 | command 1

Control Mode: P

Range: -9000~9000

Data size: 16bit

Display mode: Decimal system

Parameter function: Set the speed of the first section of the position to run at a constant speed.

NOTE:
1: set speed is positive, the motor in accordance with the number of pulses set forward, whereas
the motor according to the number of pulses set in reverse.

2: If the position pulse less, may not reach this speed when the motor running actually.
Therefore, please understand the meaning of the parameters: the upper limit of the operation
speed of the motor during the execution Prl segment position.

Communication
Address
1.0 S 2203H

After the completion of the Prl into the |Initail value| Unit

P2-03 By waiting time

Control Mode: P

Range: 0.0~3000.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When P1-03=0 or 1, after the completion of the first stage position command, wait for this time then start the
implementation of the second stage position command. If P1-03 = 2, this parameter is invalid.

Figure 7-17 shows a schematic when run in command sequence. External terminal control mode switching schematic is similar but has the

difference. Please refer to P1-03 for explanation.

Aspeed/rpn
Rated spee!

P2-02 —****7_\
P2-62 / \
P2-06

Position
>
[€H0000P2_001P2 01> ) (0 €=0000:P2_04iP2.052 [ o * * < H0000P2_0IP2 61> v
Prl : Pr2 >  «P2-59> Pri6 i Time
»

Figure7-17 Multi-position operation schematic

NOTE:

1: When using the internal multistage position, whether it is run by the command sequence or
external terminal switching mode, if you modify the current segment operating parameters,
the modified parameters will not be executed, will take effect when the next execution of the
segment.

2: When using an external terminal switching mode during the execution period of the position
command, the servo drive will not terminate execution of the current segment position

command due to DI sub-state changes.

3: When using the external terminal switching mode, after the current position instruction

execution is completed, the servo drive waits to receive the falling of CTRG, according to the

state of the terminal DI at that time, executes position instruction of the corresponding segment.
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7.4 P3-xx Internal multi-speed control parameters

If servo speed mode (P1-00 = 0) is adopted on the current , and the instruction source is internal multistage instruction (P1-05 = 4), you can
enable the function.

P3 group has about 32 parameters, which is divided into 16 groups, corresponding to a multi-speed command spd1l to spd16. Since P3-00,
every two parameters set period of time and speed multi-speed operation.

The following examples only spd1 group stated: P3-00 set running speed of spd1 command; P3-01 set running time of spd1 instruction. For
example, when P3-00 = 400, P3-01 = 1.0, corresponding to the instruction spd1l interpreted as motor operates 1s with 400rpm speed.

Initail value| Unit T
Internal speed instruction register 1 Address
° ’ 0 P 0300H
2 2300H

Control Mode: S

Range: -rated speed~+ rated speed

Data size: 16bit

Display mode: Decimal system

Parameter function: The first segment speed of internal multispeed
If when servo is speed mode (P1-00 = 0) on the current, and the instruction source is the internal value given (P1-05 = 0), this code
specifies speed. For example, if P3-00 = 400, after S-ON the motor has been to 400rpm.

Internal speed instruction 1 runnin Initail value |Unit CRmAIT e
P3-0l time settir? ° Address
’ 1.0 S 2301H

Control Mode: S
Range: 0.1~6553.5
Data size: 16bit
Display mode: Decimal system
Parameter function: The first segment running time of internal multispeed
According to the instruction sequence running is illustrated below
speed/rpm A

Rated speed| -+ <+ oo T SO DT R :
P3-30 0
P3-00
P3-02
Spdl Y . : Spd16 © Time
. . Y . . >
0 P3-01 P3-03 P3-31

Figure7-18 Multi-speed operation

NOTE:

1: If modify the parameters currently running segment, the modified parameters will not be
executed until the next time , it takes effect when you execute this segment, when adopt internal
multi-speed, and run with instruction sequence ( P1-05 = 4, P1-06 = 0 or 1).

2: Use an external terminal switching multispeed that P1-06 = 2, each of the internal speed
command running time parameter is invalid, servo motor speed depending on the state of the
corresponding segment external terminals. At the same time, the current speed value as long as
modifications,it will be executed immediately.

7.5 P4-xxTorque control parameter

Initail value| Unit Communication
ZZEVVN Internal digital torque Address
100.0 % 2400H

Control Mode: T

Range: -300.0~300.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When P1-18=0 i, set the percentage of the motor output torque reference of the motor rated torque.

Initail value| Unit Communication
2SI Speed limit value during torque control Address
100 rpm 2401H

Control Mode: T
Range: 0~~motor rated speed
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Data size: 16bit
Display mode: Decimal system
Parameter function: When P4-02=0 I}, set the maximum motor speed allowed by torque control

Initail value| Unit Communication
SZ=078 Torque speed limit command source Address
0 - 2402H

Control Mode: T
Range: 0~3
Data size: 16bit
Display mode: Decimal system
Parameter function: Select the source, which limit the size of torque mode of operation (P1-00 = 2) speed .
P4-02=0: P4-01given
P4-02=1: Analoglgiven
P4-02=2: Analog2given
P4-02=3: Retention

Communication

Initail value | Unit
Address

RZEKM Torque speed limited instruction gain
quesp g Motor rated

speed

rpm 2403H

Control Mode: T

Range: 0~motor rated speed
Data size: 16bit

Display mode: Decimal system

Parameter function: When P4-02 is set to limit the motor running speed under torque running mode by analog, setting speed corresponding to
10V analog. At this point, if external analog is 10V, the maximum motor speed will be limited in set of this function parameters.

P4-02

(o limit speed by the value of P4-01

1To limitspeed by the external AT1 glveﬂ Setthe gainP4-03 of
2710 limit speed by the external AT2 giv analog

NOTE: On torque mode, when P1-48 (torque limit source selection) is set to 2/3/4, that
external analog and P1-46, P1-47 are limiting the size of torque meanwhile, while P4-02
(Torque speed limit instruction source) is set to 1/2, which limited the speed of the motor by
external analog and select the same analog source (such as both All), then the analog limit both
speed and torque.

Initail value| Unit Communication
2SIl Torque command compensation Address
0.0 % 2405H

Control Mode: T

Range: 0.0~10.0

Data size: 16bit

Display mode: Decimal system

Parameter function: Superimposing a compensation amount based on the original torque command , the reference is the motor rated torque.

7.6 P5-xx Gain tuning parameters

Initail Unit Communication
LR Position regulator proportional gain (KP) value Address
30.0 rad/s 2500H

Control Mode: PST

Range: 1.0~2000.0

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting position proportional regulator gain KPP

This parameter determines the responsiveness of the position loop, the larger KPP value is set the higher position loop frequency responses, the
better to follow the instruction of position, position error amount is smaller, the positioning setting time is shorter. However, too large setting
may cause the system to generate vibration or positioning will overshoot (Overshoot) Under normal circumstances:

Pasition loop bandwidth<Speed loop bandwidth<Current loop bandwidth

The outer ring The inner ring

When the inner ring much faster than the outer ring, the inner ring can be seen straight, at this time the position loop can be modeled as the
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first order low pass filter model without a static error, transfer function: ¢, 1

o is+1
KPP
position loop response frequency: (Hz) = KPP
27
A
Instruction = | ________
position ¢ '
63.2% - — 41—~
I The actual g
| position
|
|
J| >

—

1/KPP Unit s

7-19 Position regulator proportional gain
The time required to reach 63.2% of a target position is the reciprocal of position regulator proportional gain.

Communication
Address
50 % 2501H

Position regulator proportional gain Initail value| Unit

P5-01 § i
50 fluctuation ratio

Control Mode: P S

Range: 10~500

Data size: 16bit

Display mode: Decimal system

Parameter function: When the gain switching condition is satisfied, it’s the rate of change for target position regulator proportional gain.

- . . Communication
P5-02 F;'?nnt position regulator feedforward Initail value| Unit Address
: 0 % 2502H

Control Mode: P
Range: 0.0~100.0
Data size: 16bit
Display mode: Decimal system
Parameter function: Set front position regulator feed forward gain
When smooth change of position control command, increase this gain can reduce the position track deviation.
When position control instruction is not smooth change, reduce this gain can improve the resonance condition of mechanical operation.

. . . . Communication
P5-03 (I:D;rsllstt::tfeed forward smoothing Initail value| Unit Address
5 ms 2503H

Control Mode: P
Range: 2~100
Data size: 16bit
Display mode: Decimal system
Parameter function: Set the first order filter time constant of feed forward gain of position regulator.
When smooth change of position control command, decrease this smoothing constant can improve the position track deviation.

When position control instruction is not smooth change, increase this smoothing constant can improve the resonance condition of
mechanical operation.

. . L . Communicatio
P5-04 El;(;gortlonal gain of speed regulator Initail value|  Unit n Address
350.0 rad/s 2504H

Control Mode: PS

Range: 0.1~5000.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When the gain value of the speed control is increased, the speed of the response can be improved. It will produce vibration
and noise when it is too large.

This parameter determines the speed control loop response, the greater KVP set up the higher speed loop frequency response, the speed of the
instructions to follow the better, but it’s easy to trigger a mechanical resonance when to set large. The response frequency of the speed loop must
4 ~ 6 times higher than the response frequency of the position loop, when the position response frequency is higher than speed response
frequency, the system may produce jitter or positioning will have overshoot phenomenon. The calculation of the response frequency of the speed
loop is as follows:

When the estimated or set P5-08 is equal to the true JL/IM
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£y o[ KVP (1+P5-08)
V= X
2 (1+ JL/IM )
JL: Load inertia, JM: Motor inertia
. S L . Communication
P5.05 fgﬁ:g::gulator integration time Initail value| Unit Address
10.0 ms 2505H

Control Mode: PS

Range: 0.1~3000.0

Data size: 16bit

Display mode: Decimal system

Parameter function: When the integral time of the speed regulator is increased, it can improve the speed response ability and decrease the
speed control deviation. However, it will produce vibration and noise when it is too large.

Speed loop integral can effectively eliminate the steady state error of the velocity, and the fast response is slight. The integral time constant Ti of

the speed loop is reduced under the condition that the mechanical system doesn’t a produce vibration or noise, so as to increase the rigidity of
the system and reduce the error of the steady state. If the load inertia ratio is larger or mechanical system has resonance factor, it is necessary to
confirm that the integral time constant of the velocity loop is enough large, otherwise the mechanical system is easy to produce resonance. If the

load inertia ratio G is set correctly G= \]L / \]M , the velocity integral time constant Ti is obtained by the following formula:

5000
2% f,(Hz)

The greater the load inertia,the greater the time constant of the velocity integral under normal circumstances.
Communication
Address

50 % 2506H

Ti(ms) >

Speed regulator proportional gain Initail value| Unit

P5- i :
5-06 fluctuation ratio

Control Mode: P S

Range: 10~500

Data size: 16bit

Display mode: Decimal system

Parameter function: When the gain switching condition is satisfied, the rate of change for target speed regulator proportional gain
target speed regulator proportional gain

Initail value| Unit Communication
LR Gain adjustment mode selection Address
0 - 2507H

Control Mode: PS
Range: 0~2
Data size: 16bit
Display mode: Decimal system
Parameter function:
P5-07=0: Manual mode
®  The related parameters of position and speed regulator gain P5-00. P5-04.P5-05 and load inertia ratio P5-08 all set by the users
themselves.
®  The speed bandwidth is invalid under this mode.
®  When switching from automatic or semi-automatic mode to manual mode, these gain parameters (P5-00, P5-04, P5-05, P5-08)
will maintain the original value that semi-automatic mode automatically calculated.
P5-07=1: Semi-automatic mode (non-continuous adjustment)
®  Users only need to set speed bandwidth P5-11, this system can calculate the value of P5-00, P5-04, P5-05 based on it. At the
same time should be given appropriate P5-08Initail value, the actual value will automatically recognize and automatically
overwritten by the system at runtime.
®  After the system detects inertia becoming stable, stopping the identification of P5-08, and storing the results to P5-08.
P5-07=2: Automatic mode (continuous adjustment)
) Users only need to set speed bandwidth P5-11, this system can calculate the value of P5-00, P5-04, P5-05 based on it. The load
inertia ratio will automatically recognize by the system .
®  System estimate continuously the load inertia ratio, updated P5-08 in real time.
Use manual mode for the following:
When using automatic and semi-automatic mode ineffective.
The mechanical parts do not connect firmly, for example, there is a reverse gap.
The mechanical rigidity is very low.
The load inertia ratio is too large (over 20 times), or too small (less than 3 times) .
The load inertia is large fluctuations.
There is a continuous low speed (less than 100RPM) operation.
The deceleration time is not more than 2000rpm/s.
The acceleration time of speed not less than 200RPM and not less than 2000rpm/s did not last for at least 50ms.
The acceleration and deceleration torque is smaller than the friction torque.

VVVVYVYVVYY
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. . Communication
Initail value| Unit

SV | oad inertia ratio Address
0.01 - 2508H

Control Mode: PS

Range: 0.01~655.35

Data size: 16bit

Display mode: Decimal system

Parameter function: Set the ratio of load inertia and motor rotor inertia

In the P5-07=0 that is, gain adjustment for manual mode should be as accurate as possible, while in the P5-07=1, 2, gain automatic and
semi-automatic adjustment mode allows some deviation.

P5-08= JL / JM JL Load inertia, J M Motor rotor inertia ratio

Communication
Address
50 % 2509H

Offline load inertia ratio self-learning | Initail value| Unit

P5-09
torque

Control Mode: PS

Range: 10~200

Data size: 16bit

Display mode: Decimal system

Parameter function: Offline learning load inertia ratio, the output torque of the motor compared to the percentage of motor rated torque.

The greater the set value, the greater the impact will be caused by the mechanical shock, but the identification time is shorter, please according
to the appropriate value of the machine set.

. . Communication
Initail value| Unit

SNl Speed bandwidth Address
60 Hz 250BH

Control Mode: PS
Range: 1~1000
Data size: 16bit
Display mode: Decimal system
Parameter function: Set the speed bandwidth of system
When P5-07=0, this function is invalid.
When P5-07=1. 2, this parameter must be set when using the semi-automatic and automatic gain adjustment mode. The system can
calculate the value of P5-00, P5-04, P5-05 related to position and speed regulator based on this parameter.
® 1~50Hz: Low rigidity, low response
® 51~250Hz: Medium rigidity, medium response
® 251~550Hz: High rigidity, high response

Initail value| Unit CamITHEEET
SV PDFF control coefficient Address
100 % 250CH

Control Mode: PS
Range: 0~100
Data size: 16bit
Display mode: Decimal system
Parameter function: PDFF control coefficient=0, IP controller

PDFF control coefficient=100, PI controller

PDFF control coefficient=1~99, PDFF controller
When using the IP controller, the running motor speed will not overshoot, but the response will be slow.
When using the PI controller, the motor running speed will be overshoot, but the response is rapid.
PDFF controller integrated IP and PI controller, in order to obtain the effect of reducing overshoot and speed up the response of the system. The
more parameter closes to 0, the stronger the IP function, and vice versa.

. . Communication
Initail value| Unit

R Gain switching condition Address
0 - 250DH

Control Mode: PS
Range: 0~18
Data size: 16bit
Display mode: Decimal system
Parameter function: When P5-07=0, the gain adjustment mode is the manual mode, selecting the gain switching conditions.
When P5-07=1 and 2, the gain adjustment mode is semi-automatic and automatic mode, the function is invalid.
P5-13=0~9, for gain switching:
P5-13=0: turn off gain switching function.
P5-13=1: retention
P5-13=2: under position Mode Control, the position error is greater than the set value of the
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parameter P5-16.

P5-13=3: the position command frequency is greater than the set value of the parameter

P5-16.
3=4: the servo motor rotation speed is greater than the value of parameter P5-16.
P5-13=5: retention
3=6: under position Mode Control, the position error is less than the set value of the
parameter P5-16.

P5-13=7: the position command frequency is less than the set value of the parameter P5-16.

P5-13=8: the servo motor rotating speed is less than the set value of the parameter P5-16.

P5-13=9: retention

P5-13=10~17 when switching for PI-P:

P5-13=10: retention

P5-13=11: under position Mode Control, the position error is greater than the set value of
the parameter P5-16.

P5-13=12: the position command frequency is greater than the set value of the parameter

P5-16.

P5-13=13: when the servo motor rotation speed is greater than the reference value of P5-16.

P5-13=14: retention

P5-13=15: position Mode Control, the position error is less than the set value of the
parameter P5-16.

P5-13=16: the position command frequency is less than the set value of the parameter

P5-16.
P5-13=17: when the servo motor rotating speed is less than the set value of the parameter
P5-16.
Initail value| Unit Communication
LR Gain switching time Address
5 ms 250EH

Control Mode: P S

Range: 0~~3000

Data size: 16bit

Display mode: Decimal system

Parameter function: When the gain switching condition is satisfied, the gain is changed linearly to the target gain value during this time (O:
close the function). Please refer to figure 7-20.

Initail value| Unit Communication
LRI Gain delay time Address
5 ms 250FH

Control Mode: P S

Range: 0~3000

Data size: 16bit

Display mode: Decimal system

Parameter function: When the gain switching condition is achieved, the switching condition must maintain the time set by the parameter then
to start the switch, so as to avoid the error caused by the interference and other factors, the system isn’t stable. Please refer to figure 7-20.

. . Communication
Initail value| Unit Address
RSN Gain switching threshold 1puls
100 0.1Kpps 2510H
1rpm

Control Mode: PS
Range: 0~32767
Data size: 16bit
Display mode: Decimal system
Parameter function: Set gain switching threshold
> When the motor stops, switch to low gain to suppress vibration and sharp noise.
> When the motor stops, switch to high gain in order to increase the rigidity of servo.
> When the motor runs, switch to higher gain to obtain better instruction follow
Performance and smaller position time.
» According to the operation of load equipment switch different gain in order to
achieve optimal control.
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Figure7-20 Gain switching process

When the switching condition is satisfied, the gain is switched to second gain. If the switching condition is not satisfied during the second
gain operation, the gain is switched to a first gain.

Switch condition change state must maintain the delay time setting by parameter P5-15 to be able to switch, so as not to switch by the
interference. When switching, the current gain combination is in accordance with the setting time of the parameter P5-14, the linear
smoothing gradient to the target gain combination, the various parameters of combination simultaneously changes, to avoid mechanical
shock caused by sudden changes of parameters. Once the switch is started, even if the change status of the switch is changing again, the
delay time can be recalculated after the switch is completed.

Initail value|  Unit Communicatio
S5 VAl Control loop coefficient n Address

4 - 2511H

Control Mode: P S
Range: 1~32
Data size: 16bit
Display mode: Decimal system
Parameter function: Only in P5-07=1, 2, that is, gain adjustment mode is semi-automatic and automatic mode, this parameter is effective. So
as to determine the relationship between speed bandwidth and position bandwidth .
Speed bandwidth= Position bandwidth*P5-17

There is no parameters about position bandwidth can be set. The parameters control based on the theory of automatic control that the speed
loop bandwidth should be at least 4 times than  the position loop bandwidth. Generally do not adjust, especially not a small adjustment.

Initail value| Unit Communication
Low frequency rigidity coefficient Address
1.0 - 2513H

Control Mode: P S

Range: 0.5~4.0

Data size: 16bit

Display mode: Decimal system

Parameter function: Only in P5-07=1, 2, gain adjustment mode is semi-automatic and automatic mode, this parameter is effective. It used to
set the rigidity of the speed loop at low frequency, that is the integral time constant of the speed regulator at low frequency. It’s meaning is:

. . Communication
. . . Initail value| Unit
External disturbance resistance gain Address
0.0 % 2514H

Control Mode: PS
Range: -100.0~100.0
Data size: 16bit
Display mode: Decimal system
Parameter function : External disturbance compensation after disturbance observation
It used to reduce the speed change of load disturbance. Its meaning is:

Compensated torque = Compensating torque + Observed disturbance quantity *P5-20
After the disappearance of the observed disturbance, the torque will be cancelled immediately.

7.7 P6-xx Input and output(DI/DO)parameter

Initail value| Unit Sl
ZCEVOM D1 Filter settings Address
2 ms 2600H

Control Mode: PST

Range: 0~20

Data size: 16bit

Display mode: Decimal system

Parameter function: Set the filter time of the DI terminal, stop setting after motor stops, take effect immediately.
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When there is a strong external interference, in order to prevent external interference, you can set the filter time for the DI terminal. Its meaning
is that the signal of the DI terminal must maintain the time more than the P6-00 setting time and will be recognized as the valid signal by drive.
For example, P6-00 is set to 2, the signal of the DI terminal must maintain the 2ms will be recognized as effective by drive.

Initail value| Unit Communication
SR DI Level logic Address

00000000 = 2601H

Control Mode: PST

Range: 00000000~11111111

Data size: 16bit

Display mode: Binary system

Parameter function: Set the level logic of each DI terminal, stop setting after motor stops and re-power effective.
0000O0O0CO0O
DI8 DI7 DI6 DI5 DI4 DI3 DIZ DIL

8 loads way DI can be set, for a certain, bit=0, the external input low effective; if bit=1, then the external input high effective.

—42ms | — 2ms f— — 2mS |—

]

P6-01=1 _
[ High level DI effective DI effective —

effective DI Invalid

Actual DI
level

—a] 2ms = ﬁst <—i

P6-01=0 DI effective
Low level effective DI Invalid

Figure7-21 DI Terminal filter and level

Initail value| Unit (SR
DI1 function code Address
1 - 2602H
Communication
. Initail value| Unit
DI2 function code ttalt vail ! Address
2 - 2603H
Communication
. Initail value| Unit
DI3 function code ttalt vaid ! Address
3 - 2604H
. . Communication
DI4 function code AETRER S Address
4 - 2605H
. . Communication
| I val
DI5 function code hitail value| - Unit Address
5 - 2606H
. . Communication
D16 function code AETRZR S Address
6 - 2607H
Initail value| Unit GO
DI7 function code Address
7 - 2608H
Initail value| Unit GO
DI8 function code Address
8 - 2609H

Control Mode: PST

Range: 0~99

Data size: 16bit

Display mode: Decimal system

Parameter function: Set the function of the DI1~DI8 terminal, refer to table 7-5. Stop setting after motor stops and re-power effective.
External 8 DI corresponding function settings, can be set to a range of 0~99, but the current part of the retention items.

® Asany DI to set the function code, the corresponding DI is valid, the selected event occurs. Such as P6-02=1, the DI1 is set to serve as the
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Terminal Terminal
DI1 invalid Terminal invalid
effective
Enable Enable
/S—ON invalid Enable invalid
effective

enable function, when the DI1 is valid, the servo S-ON.

®  The different DI can be set to the same function, the corresponding logical relations is “and”, that when the D1&amp effective, the
corresponding function of the event will occur. Such as P6-03=1, P6-02=1, DI1 and DI2 at the same time effective, servo ON; when there
is an invalid, servo OFF.
Terminal Terminal
invalid Terminal invalid
DI1 effective
Terminal i Terminal
DI2 invalid | Terminal invalid Terminal
! effective effective
Enable | Enable
/S—ON invalid Encble invalid
effective
Table7-5 Digital input (DI) function definition table
. . L. . Operation
Setting | Name Function Description Trigger mode
mode
0 |Disabled|Terminal invalid
ON- servo motor power on
enable Level
1 S-ON [Servo enable . PST
OFF- servo motor enable triggered
disabled
ON- in the case of abnormal
. conditions has been lifted .
2  ALM-RSTAlarmr ignal ' Edge Trigger| PST
STAlarm reset signa reset the fault and alarm can dge Trigge S
be reset.
Position control puls{__ .
. T f P1-34 E Level
3 P-CLR |deviation counter rlgg_e_r mode refer to P1-3 dgg/ eve P
definition Trigger
clear
OFF- default command
4 |DIR-SEL S!oeed_ mstructlc_)n dlrectl_on _ _I_evel S
direction selection  |ON- directive reverse triggered
direction
5 CMDO Ir_lternal instruction |I-’l posi_tion mo_d_e control, the _Level PS
hit0 signal is a position triggered
i i multi-segment switchin
6 CMD1 Ir?ternal instruction ) g g _Level PS
bitl function; triggered
Internal instruction |In speed mode control, the Level
7 CMD2 |, . . . . PS
bit2 signal is the speed triggered
Internal instructi multi-segment switching Level
8 CMD3 r_1erna instruction \e - ion _ eve PsS
bit3 triggered
Internal instruction |Multi osition trigger .
9 CTRG |, . nstructt ! ' . postt 99 Edge Trigger P
trigger condition
10 MSEL Co_ntro_l Mode U_sed_to mixed Mode Control _Level PST
switching switching triggered
Analod speed OON- zero fixed function
ZCLAM gsp enable Level
11 command Enable . . . S
P . OOFF- zero fixed function triggered
fixed zero
ban
ON- prohibit instruction pulse Level
12 |INHIBIT|Pulse inhibit input trigaered P
OFF-allow instruction pulse 99
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. . . . Operation
Setting | Name Function Description Trigger mode
mode
input
. OFF- prohibit forward drive Level
13 P-OT  |Forward driving ban ON-allow forward drive triggered PST
14 N-OT Prphlblt reverse OFF- prohibit reversg drive 'Level PST
drive ON- allow reverse drive triggered
15/16 |Retention|Function invalid
ON- input in accordance with Level
17 |OGCMDj1Positive jog instructions given triqgered S
OFF- run command stop input 99
ON- reverse input in
18 |OGCMD]|Negative jog gccorda.nce with a given 'Level S
instruction triggered
OFF- run command stop input
19 I'DIR-SELTf)rqu_e |nstruct!on OFF-_ default_ orientation _Level T
direction selection |ON- instruction Reverse triggered
Electronic Gear GNUM |GNUMO| code Level
20 |GNUMO|Ratio numerator 1 . P
triggered
choose 0 0 0 P1-27
Electronic Gear 0 1 P1-29 Level
21 |GNUML1|Ratio numerator 1 0 P1-30 . P
triggered
choose 1 1 1 P1-31
Rising edge: the external
External detector detector is effective
22 | ORGP |. . Edge Tri PST
input Falling edge: the external ge frigger
detector is not valid
23 | SHOM |Origin regression ON: _Start origin regression _Level PST
function triggered
24-99Retention|Function invalid
Initail value|  Unit Communicatio
RV DO level logic n Address
0000 - 260CH

Control Mode: PST

Range: 0000~1111

Data size: 16bit

Display mode: Binary system

Parameter function: Set the logic of the 4 DO output terminal. Stop setting after motor stops and re-power effective.

0O 0 0 O

DO4 D03 D02 DO1

0: The bit corresponds to DO terminal active low, set low when the event is active, maintain a high level invalid.

1: The bit corresponds to DO terminal active high, set high when the event is active, maintain a low level invalid.

Communication
Address
260DH

Communication
Address
260EH

Communication

Initail val it
B DO1 function code nitail value| -~ Uni

1 =

. Initail value| Unit
VA DO2 function code

2 -

Initail value| Unit

DO3 function code

Address

8

260FH

DO4 function code

Initail value| Unit

Communication
Address

12

2610H

Control Mode: PST

Range: 0~99

Data size: 16bit

Display mode: Decimal system

Parameter function: Set the event that corresponds to each DO, see table 7-6. shutdown settings, re - power up.When the event occurs, it is set
to be the output of the DO terminal for the event. If the P6-13=1 is ready, the DO1 terminal outputs a low level (P6-12 bit =0).

85



Table7-6 Digital output (DO) function definition table
Operation
mode

Setting
value
0 |Disable |Terminal invalid

Name Function Description

Valid-SRDY, can receive S-ON instructions
1 |S-RDY+- [SRDY Invalid-SRDY, cannot receive S-ON|PST
instructions

Valid-release brake

2 |BK+- Brake control Invalid-close brake PST
3 |TGON+ |Motor rotation Valid-motor keep rotating PST
Invalid-motor stop rotating
4 |zERO+. [Motor zero| Valid-motor speed is zero PST
speed Invalid-motor speed is not zero

Valid: when speed control, | motor actual
speed-speed instruction [<P1-42 setting
Valid: when speed control, | motor actual
speed-speed instruction I<P1-43 setting

. Valid : when position control mode ,
Position . L s
7 |PNEAR+- approach positional deviation pulses< positioning

close to width P1-32 setting

Valid : when position control mode ,
8 |COIN+- |Positionreach |positional deviation pulses< positioning|P
close to width P1-33 setting
Valid-motor torque is limited

5 |V-CLS+- |[Speed approach

6 |V-CMP+- [Speed reach

o

9 [C-LT+- TLML - . S PS
Invalid-motor torque is unlimited
10 IVeLT+- S_peed limited Valld.-motor speed |s_I|mltgd . T
signal Invalid-motor speed is unlimited
11 |WARN+- |[Warning output | Yalid: waming event PST

Invalid: no warming event

12 |ALM+-  |Fault output Val|d_; fault event PST
Invalid: no fault event

Valid: motor output torque reach fixed

Torque  reach|value T

signal Invalid: motor output torque can not reach

fixed value

13 |Tcmp+-

Valid: ZRN signal complete

14 |H +-  |ZRN signal . .
ome Signa Invalid: ZRN signal can not complete

PST

Initail value| Unit Communication
Al1l Offset adjustment Address

0 mV 2613H
Initail value| Unit Communication
Al2 Offset adjustment Address
0 mV 2614H

Control Mode: PST

Range: -1000~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: Because of the circuit, the voltage will have a certain deviation, such as when the external given to 0V, the system may be
collected the voltage 200mv. At this time can be corrected by this parameter, similar to the mechanical zero adjustment function.

If the Al1, AI2 given OV to collect the XmV voltage, then set the P6-19/20 to X, you can eliminate the deviation.

Initail value| Unit Communication
¥l Al Filtering time Address

2 ms 2616H
Initail value| Unit Communication
VK Al2 Filtering time Address
2 ms 2617H

Control Mode: PST

Range: 0~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: About analog value through the All, Al2 input is adopted the first order low-pass filter. It can reduce the external
electromagnetic interference caused by analog fluctuations. But the system response to slowly due to setting too large,.
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Initail value| Unit Communication
AO1 Offset adjustment Address
0 mV 2619H
Initail value| Unit Communication
AO2 Offset adjustment Address
0 mV 261AH

Control Mode: PST

Range: 0~1000

Data size: 16bit

Display mode: Decimal system

Parameter function: The EA100 servo has two analog output channels, which is convenient for the user to monitor the running state of the
servo system by the way of receiving the analog quantity. When the output voltage is DC offset, the DC offset can be adjusted by adjusting the

arameters.
?f AO1, AO2 in the output should be OV, the actual output of the detected DC voltage is XmV, then set the P6-25/26 to X, then can eliminate
bias.
Initail value| Unit (ST
AOL1 Functional Planning Address
0 - 261BH
Initail value| Unit (SN
AO2 Functional Planning Address
1 - 261CH

Control Mode: PST

Range: 0~4

Data size: 16bit

Display mode: Decimal system

Parameter function: set the meaning of AO terminal output
P6-27/28=0: motor speed;
P6-27/28=1: speed instruction;
P6-27/28=2: torque instruction;

P6-27/28= 3: positional deviation (after electronic gear ratio calculation);

P6-27/28=4: the speed of instruction under position mode;

When the output of the AO terminal is 10V, it indicates that the value which represents reaches the maximum value.

7.8 P7-xx Communication parameters

. . Initail value
SYEVOM | ocal station number setting

Unit

Communication
Address

1

2700H

Control Mode: PST

Range: 0~254

Data size: 16bit

Display mode: Decimal system

Parameter function: This machine is as the address from the station.

Initail value| Unit Communication
S¥E Baud rate Address
1 bps 2701H
Control Mode: PST
Range: 0~4
Data size: 16bit
Display mode: Decimal system
Parameter function: Set the baud rate
P7-01=0: 4800;
P7-01=1: 9600;
P7-02=2: 19200;
P7-03=3: 38400;
P7-04=4: 57600;
Initail value| Unit Communication
SYE Pl Communication data format Address
0 - 2702H

Control Mode:
Range: 0~5
Data size: 16bit
Display mode: Decimal system

Parameter function: Set the communication data format

PST
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P7-02=0: No parity 1+8+N+1;
P7-02=1: Odd parity check 1+8+0O+1;
P7-02=2: even-parity check 1+8+E+1;
P7-02=3: No parity 1+8+N+2;
P7-02=4: Odd parity check 1+8+0+2;
P7-02=5: Odd parity check 1+8+E+2;

7.9 P8-xx Auxiliary check even-parity function parameters

Initail value| Unit CmTIEE
BV Software Reset Address
0 - 2800H

Control Mode: PST

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: Software Reset, all the values of the function parameters will be returned to the set value. Effect is equivalent to power off
reset.

P8-00=0: No operation

P8-00=1: System software reset, executed once

Initail value| Unit (S aITHEE
RV Fault Reset Address
0 - 2801H

Control Mode: PST
Range: 0~1
Data size: 16bit
Display mode: Decimal system
Parameter function: Reset driver alarm and fault
P8-01=0: No operation
P8-01=1: Alarm and fault reset, automatic reset after completion. If the fault cannot reset, this function is invalid.

Initail value| Unit Communication
B Pl Dynamic function Address
0 - 2802H

Control Mode: PST

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P8-03Parameter function

Initail value| Unit Communication
3Bl Jog Speed Address
0 rpm 2803H

Control Mode: PST
Range: 0~motor rated speed
Data size: 16bit
Display mode: Decimal system
Parameter function: Set the drive to receive the running speed of the motor when it is running.
In order to avoid the system run directly uncontrollable incidents caused by loss, after the initial installation of the system or replacement
device, it is recommended with a dynamic function test run. Move the operation process are as follows:
P8_03 Set the speed of Jog operation
To be safety, speed should not be too large, generally not more than 10% of the rated speed of the motor
P8-02 Pres Key The motor is running at speed of P8-03 , release it , then the

Pressicey CAD rotoris stopped.
Dlsplay Press Key i . )
-JOGEnN The motor is running at speed of P8-03 In the opposite

direction, release it , then the motor is stopped.
Press Key

Exit Jog operation mode

. . Communicatio
Initail value| Unit

RSV Off-line inertia identification n Address
0 - 2804H
Control Mode: PST
Range: 0~1
Data size: 16bit A spd
Display mode: Decimal system /P/\\
Parameter function: Triangle wave 0 Forward orvar ; injection method is used to study the load
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inertia, and the results are written to P5-08. Turn on the function , the motor will be set according to the torque of the P5-09 size, rotate four
times, after the success of the study, the results of the identification to write P5-08.

NOTE: Please make sure that the motor rotation range in the range of equipment
available, otherwise it is possible to damage the equipment.

Initail value| Unit (ST
EEISH [ nternal servo enable instruction Address
0 - 2805H

Control Mode: PST
Range: 0~1
Data size: 16bit
Display mode: Decimal system
Parameter function: Internal servo enable
P8-05=0: no function
P8-05=1: servo enable S-ON, automatic reset after power up

Initail value| Unit Communication
3B Default monitoring item selection Address
0 - 2807H

Control Mode: PST

Range: 0~30

Data size: 16bit

Display mode: Decimal system

Parameter function: Select the item which monitors on the LED that servo driver default on. Specific items see table 7-7
Table7-7 Servo drive default monitoring project

Setting Monitoring ltems Setting Monitoring ltems
Value Value
0 P0-00 |[Motor speed 15 |P0-15 |IGBT Module temperature
1 P0-01 [Motor load rate 16 |P0-16 |Total external pulse
2 P0-02 |Current electric degree 18 |P0-18 |P1-60 Selection fault code
3 P0-03 |DI Input level(Binary) 19 |P0-19 |P160 Speed of fault
4 P0-04 |DO Output level(Binary) 20
Multi-turn encoder

5 P0-05 |positional value(only for 21 |Retention
absolute encoder)
6 P0-06 |System total running time 22

Encoder single ring position
8 P0-08 |All Voltage value 24 |P0-24 |value low 4 bit(only for
absolute encode)

Encoder single ring position

9 P0-09 |Al2 Voltage value 25 |P0-25 |value high 5 bit(only for
absolute encode)

10 PO-10 Encoder sector number(onl 26 |P0-26 _Currgnt _ load t_otal

y for Incremental encoder) inertia-continuous detection

11 | PO-11 |Busbar voltage 27 |po-g7 |Current  load  inertia
ratio-continuous detection

12 PO-12 |Current effective value 28 |P0-28 |Total feedback pulse

13 P0-13 |Servo drivers current state 30 |[P0-30 ?ece'VEd external  pulse
requency

14 P0-14 |Brake load rate

. . Communicatio
Initail value| Unit

5 Fan control selection n Address
0 - 280BH

Control Mode: PST

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: Control the operation of the drive fan
P8-11=0: the drive cooling when servo enable, fan run
P8-11=1: after the power dissipation, the fan is running

Initail value| Unit Communication
5Vl Driver overload warning threshold Address
80 % 280CH

Control Mode: PST
Range: 20~100
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Data size: 16bit

Display mode: Decimal system

Parameter function: Set the alarm threshold for the overload of the driver, the reference is the rated current of the servo motor.

The driver has overload protection function, in accordance with the driver rated current 110% to generate the overload curve, but this situation
will be directly into the fault state. This parameter can be set to drive overload alarm threshold, once the driver is detected overload is greater
than the set value, that is, a driver overload warning ALEO4, but will not stop running.

Initail value| Unit Communication
SRR Motor overload warning settings Address
80 % 280DH

Control Mode: PST

Range: 20~100

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting the alarm threshold for the overload of the servo motor, the reference is the rated current of the servo motor.
Motor overload protection function, according to 120% of the servo motor rated current began to generate overload curve, but this situation will
be directly into the fault state. This parameter can set the motor overload alarm threshold, once detected motor overload is greater than the set
value, that is, the motor overload warning ALEO3, but will not stop running.

.. . . . Communicatio
PS-14 S-ON condition selection of each Initail value| Unit n Address

parking mode 0 : 280EH

Control Mode: PST

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P8-17 Parameter function explanation

. . Communication
Initail value| Unit

2B S-ON condition Address
3 - 280FH

Control Mode: PST
Range: 0~3
Data size: 16bit
Display mode: Decimal system
Parameter function: More are available at P8-17 Parameter function explanation

L . Communication
After the S-OFF S-ON effective required |INitail value| Unit Address
interval

P8-16

5.00 S 2810H

Control Mode: PST

Range: 0.01~300.00

Data size: 16bit

Display mode: Decimal system

Parameter function: More are available at P8-17 Parameter function explanation

Initail value| Unit Communication
BNVl S-ON effective speed setting Address
20 rpm 2811H

Control Mode: PST

Range: 20~motor rated speed

Data size: 16bit

Display mode: Decimal system

Parameter function: After the S-OFF setting S-ON condition, first setting the parking mode (P1-53), and then select whether to set S-ON
condition on zero speed parking (P8-14, free parking must comply with S-ON condition), last set S- ON condition. When setting these
conditions we must shut down, and effect immediately.

P1-53

0 free parking

1 zero speed parking

O ‘ Start according to P8-16 time condition ‘

1 ‘ Start with P8-17 speed condition ‘

2 ‘ Start with P8-16 time condition and P8-17 speed condition ‘

3 ‘ No conditions, can be started immediately

As shown following, different settings, S-ON region is not the same, different settings in P8-15:
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Speed/rpm“ N
Actual speed@_&‘&' :
ps-17 -~ DN
Actual speed@ . _[IT __/-/-
Area 14
-/
O, 8 L _|
P8-16 I I Time/s

| |
movement@ movement®)

Speed/rprﬂ

Actual speed®

P8-17 — -
Actual speed® _|

P8-16

movement®  movement®)

Only in C and D regional S-ON is legal, that is,the time interval is greater
P8-15=0 |than P8-16, such as time @, the figure in time (Mcan not be S-ON
successful.

Only in B and C regional S-ON is legal, that is, the actual speed reduced to
P8-15=1 |less than P8-17, such as the actual speed (D, the figure in speed@can not be
S-ON successful.

Only in C regional S-ON Is legal, that is ,not only time intervals is greater
P8-15=2 |than P8-16,but also the actual speed should be less than P8-17, at the same
time can be S-ON successful,such as R point.

Initail value| Unit Communication
. . . Address
BRI Braking resistance setting S0(different
(different | 2812H
models)

Control Mode: PST

Range: 10~750

Data size: 16bit

Display mode: Decimal system
Parameter function: Setting the braking resistor, when using the built-in braking resistor please do not modify.
Initail value| Unit Communication
Bl Braking resistor power setting Address
100 W 2813H

Control Mode: PST

Range: 30~3000

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting the braking resistor power, when using the built-in braking resistor please do not modify.

Initail value| Unit Communication
EVIUl Brake discharge duty ratio Address

50 = 2814H

Control Mode: PST

Range: 0~100

Data size: 16bit

Display mode: Decimal system

Parameter function: when braking, duty ratio of opening brake pipe
When P8-20 is set to 100, duty ratio is 100% , that is , during braking the brake pipe fully opens;
When P8-20 is set to 0, duty ratio is 0%, that is, during braking the brake pipe is completely closed.
When P8-20 is set to 0, duty ratio is 0%, that is, during braking the brake pipe is completely closed.

7.9 Pb-xx the origin of regression function parameters

[F Rl alarm time of failure back to zero | Initail | Unit | Communicatio
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value n Address
0 ms 2B00OH

Control Mode: PST
Range: 0~65535
Data size: 16bit
Display mode: Decimal system
Parameter function: When receive the instruction of the origin of regression , if in this parameter’s setting time,it fails to locate the origin,then
the drive appears ALO1C and alarm, ALM terminal will act.
This parameter is set to 0, close monitoring of the origin of regression, and it is not alarm even the origin of regression fails.
Note: It is recommended to set Pb-00 to a appropriate time, and avoid false alarms when
performing a long time.

Origin triggered start mode: Initail .. | Communicatio
0: Disable origin of regression function valie | Y™ | 1 Address
1: The servo can enable automatic execution
after origin of regression
2: from SHOM function terminal (function 0 . 2BO1H
23) triggered the original Point return.
Control Mode: PST
Range: 0~2
Data size: 16bit
Display mode: Decimal system
Parameter function: Choose Start mode of origin of regression function
Pb-01=0: Do not use of origin of regression function.
Pb-01=1: Servo drive when power is first, once the servo enable (S-ON), automatically and immediately homing.
Pb-01=2: That being defined as SHOM of origin of regression make DI terminal (function 23) can be effective when
immediately Start homing. Even when the SHOM unfinished terminal is invalid, we can not suspend the execution of the of
origin of regression.
Note: SHOM terminals are level triggered. If the origin of return is completed at the
terminal is still valid, it will perform the origin of regression again.

Pb-01

Move a short distance to reach the origin of Initail Uniit Communicatio
ways: value n Address
0: after finding the origin point Reference, the

motor folded in 2nd speed to find the nearest
degree Z-phase pulse as the mechanical
Pb-02 [elgle[igh
1: after find reference point, the motor 0 - 2B02H
continues to move in the same direction
in 2nd speed to find the nearest Z-phase pulse
as Mechanical origin.
2: According to Pb-03 settings.
Control Mode: PST
Range: 0~2
Data size: 16bit
Display mode: Decimal system
Parameter function: Setting short distance moves when arriving near the origin:
Pb-02=0: after finding the origin point Reference, the motor folded in 2nd speed to find the nearest degree Z-phase pulse as the
mechanical origin.
Pb-02=1: after find reference point, the motor continues to move in the same direction in 2nd speed to find the nearest Z-phase
pulse as Mechanical origin.
Pb-02=2: According to Pb-03 settings.
When Pbh-03=0 or 1, the forward reverse limit CCWL (prohibit the positive driver of the terminal P-OT, function number 13) or CWL
(prohibit reverse drive terminal N-OT, function number 14) immediate deceleration stop.
If Pb-03=2 or 3, find the rising edge of the detector ORGP as a mechanical origin.
If Pb-03=4 or 5, find the first Z pulse rising edge as the mechanical origin.

origin detector type and Looking direction Initail Unit Communicatio
setting: value n Address
0: Forward direction to fing the origin point,

and with P-OT signal Input point as a rough
reference point of origin.

1: Reverse direction to find the origin point,
and with N-OT signal Input point as a rough
reference point of origin.

2: Forward direction to fing the origin point,,
and terminal ORGP signal (function 22) as
the origin point of reference.

3: Reverse direction to fing the origin point,,

0 = 2B0O3H
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and terminal ORGP signal (function 22) as
the origin point of reference.
4: Forward direction to directly find origin of
Z-phase pulse
5: Reverse direction to directly find origin of
Z-phase pulse

Control Mode: PST

Range: 0~5

Data size: 16bit

Display mode: Decimal system

Parameter function: Setting origin detector type and looking direction:

Pb-03=0: Forward direction looking for the origin, and make the CCWL limit point of input (prohibit the forward drive terminal P-OT,
function number 13) as the origin of the rough reference point. When the completion of the origin location, CCWL is converted to prohibit
forward drive function, and then the re-trigger will produce limit warning. When this method is used, the limit input point as the origin of
the rough reference point, it is recommended to set the return to find the Z pulse (Pb-02=0) as a precision machine origin.

Pb-03=1: Reverse direction looking for the origin, and make the CWL limit point of input (prohibit reverse drive terminal S-OT, function
number 14) as the origin of the rough reference point. After the completion of the origin positioning, CWL is turned to prohibit the reverse
function, and then the trigger will produce a limit warning. When using this method, the limit input point as the origin of the rough
reference point, it is recommended to set the return to find the Z pulse (Pb-02=0) as a precise mechanical origin.

Pb-03=2: Forward direction looking for the origin, and make ORGP (input point of external detector, DI function number 22) as reference
point of the origin. At this time, the exact mechanical origin can be set to return to search (Pb-02=0) or not to return to find (Pb-02=1) Z
phase pulse. When the Z phase pulse is not used as the mechanical origin, the positive edge of ORGP can be set to the mechanical origin
(Pb-02=2).

Pb-03=3: Reverse direction to find the origin, and make ORGP (external detector input point, DI function number 22) as reference point of
the origin. At this time the exact mechanical origin can be set to return to search (Pb-02=0) or not to return to find (Pb-02=1) Z phase pulse.
When the Z phase pulse is not used as the mechanical origin, the positive edge of ORGP can be set to the mechanical origin (Pb-02=2).
Pb-03=4: Forward direction direct search for the rising edge of the Z phase pulse as the origin, this approach is usually used for the load for
the occasion of rotary motion, at this time can’t externally connected any detecting switch.

Pb-03=5: Reverse direction direct search for the rising edge of the Z phase pulse as the origin, this approach is usually used for the load for
the occasion of rotary motion, at this time can’t externally connected any detecting switch.

Initail Unit Communicatio
>N\l back to zero the first high speed setting value n Address
500 rpm 2B04H

Control Mode: PST

Range: 0~3000

Data size: 16bit

Display mode: Decimal system

Parameter function: when implement the origin of regression function, the motor speed before reaching the reference point .

Initail Unit Communicatio
[>{sB0iW back to zero the second low speed setting value n Address
50 rpm 2B0O5H

Control Mode: PST
Range: 0~1000
Data size: 16bit

Display mode: Decimal system
Parameter function: when implement the origin of regression function, after reaching the reference point, the motor speed of final positioning
to the origin point.

This rate should not be set too high, orwhen the load inertia is large ,it may occur overshoot.

High 5 position of the origin of regression Initail Unit Sellulicateh
Pb-06 Offset Pulse Number value Address
0 rev 2B06H
. . . Initail .. | Communication
Pb-07 Low 4 position of the origin of regression value Unit Address
Offset Pulse Number
0 ppr 2B07H

Control Mode: PST

Range: Pb-06: -30000~+30000; Pb-07: -9999~+9999

Data size: 16bit

Display mode: Decimal system

Parameter function: when implement the origin of regression function, If you want the motor’s stop position and the reference point have

pulses offset, the Pb-06 and Pb-07 set the offset:
The formula is : offset =10000* Pb-06 +Pb-07
Be sure to pay attention to the calculation, Pb-06 and Pb-07 were signed.

example:

»  When Pb-06 is 612, Pb-07 is 0302, then the setting offset is +6120302,
»  When Pb-06 is -2, Pb-07 is 0000, then the setting offset is-20000,
»  When b-06 is 13, Pb-07 is 1050, then the setting offset is+131050.
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»  When Pb-06 is 13, Pb-07 is-1050, then the setting offset is+128950,
»  When Pb-06 is -13, Pb-07 is-1050, then the setting offset is-131050,
»  When Pb-06 is -13, Pb-07 is 1050, then the setting offset is-128950.

o . Initail .| Communicatio
Pb-08 Whether to clear the position deviation value Unit n Address
after the origin of regression is completed g TaGE

ControlMode: P S T

Range: 0~1

Data size: 16bit

Display mode: Decimal system

Parameter function: Whether to clear the position deviation after the origin of regression is completed
Pb-08=0: No clear position deviation.
Pb-08=1: clear position deviation.

Origin regression time sequence diagram:
(a) : The origin regression to trigger the start mode time sequence diagram

1: On power, servo enable after the automatic implementation of the origin regression
(Pb-01=1)

ON
Power supply

|
Servo prepared i %
|
Servo enable i N
: — The maximum execution
Origin regression ! (S(:Sllj?i(?: time is limited to Pb-00
HOME terminal effective

2: The origin regression (Pb-01=2) is triggered by the SHOM functional terminal (function number 23).

ON
Power Supply |

ON
Servo prepared

ON
Servo enable
SHOM terminal ON

Origin of The maximum execution
- . rigin o i i N
Origin regression execution time is limited to Pb-00
I
:

| effective

HOME terminal

After the completion of the origin of the return, is defined as the HOME (function number 14) of the output terminal that is the output of the
effective signal. If the origin of the regression process, cancel the servo enable or alarm, the regression function will be suspended and the
HOME terminal does not output effective signal.

(b) : Speed displacement time sequence diagram of origin regression
1: Pb-02=0, Pb-03=0or 2 2: Pb-02=0, Pb-03=1or3

Motor
speed / \ position
\A

Motor|
speed

position

\
I
I
I
|
— !
NI !
L !
! L)
[-] | Z pulse :
" |_| | Z pulse
ORPG/P-OT ;
signal ORPG/N-OT

ignal

3: Pb-02=1, Pb-03=2 \4: Pb-02=1, Pb-03=3 \
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Motol |
speed| }
| \

position

Motol
speed|

N~
|
|_| Z pulse

ORPG signal

position
/’\
|
|
|
|
|

N

10 N

W

ORPG signal
5: Pb-02=2, Pb-03=2 6: Pb-02=2, Pb-03=3
Motor ! Motor i
speed ! speed ‘/_\ posi |0£
| |
| position !
A *
|
| ORPC ORPG
. signal
signal
7: Pb-02=2, Pb-03=4 8: Pb-02=2, Pb-03=5
Motor| ‘ Motor "
speed ! speed /_\ posmon=
| |
1 position l
=/ > |
1
|
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8 Communications protocol

8.1 Application Scope
® Applicable series: EA100
® Applicable network: Support Modbus protocol, RTU format, RS485 bus.

The typical RTU message frame format:

Data
n*8Bit

CRC
16Bit

Function Code
8Bit

Device Address
8Bit

Start Bit
T1-T2-T3-T4

Stop Bit
T1-T2-T3-T4

8.2 Physical interface
® RS485 asynchronous half duplex communication mode
® RS485 terminal default data format: 1-8-N-1, baud rate: 9600bps

® Data format: 1-8-N-1/2, 1-8-0-1/2, 1-8-E-1/2, baud rate 4800bps, 9600bps, 19200bps, 38400bps, 57600bps optional, can be set by the
function code P7-01 and P7-02

8.3 Protocol format

«— ADU —

Initial Block of
Frame =Idle
Periods of 4 Bits

Stop Block of
Frame= Idle
Periods of 4 Bits

Command
Code

Address of

Slave Data

CRC Parity

Figure 1 protocol format
The parity in ADU (Application Data Unit) is obtained via the CRC16 parity of the 1% three parts of ADU and switching the low bytes and high

bytes. Low bytes of CRC parity go first, and high bytes of it follow in the protocol format.

8.4 Command interpretation

Command code 0x03: Read parameter and status of servo drive.

ADU Item | Byte No. | Range
Master requests:
Address of slave 1 0-OFEH
Command code 1 0x03
Register start address 2 0x0000-0xOFFFF
Register number 2 0x0000-0x0008
CRC parity(Low bytes go first) 2
Slave responds:
Address of slave 1 Servo drive address
Command code 1 0x03
Byte length 1 2* Register number
Register data 2* Register number
CRC parity 2
Command code 0x06: write servo drive single function code or control parameters
ADU ltem | Byte No. | Range
Master requests:
Address of slave 1 0-OFEH
Command code 1 0x06
Byte length 2 0x0000-0x0FFFF
Register data 2 0x0000-0x0FFFF
CRC parity 2
Slave responds:
Address of slave 1 Local address
Command code 1 0x06
Read bytes 2 0x0000-0XOFFFF
Register data 2 0x0000-0x0FFFF
CRC parity 2
Command code 0x10: rewrite the servo drive multiple function code or control parameters
ADU ltem | Byte No. | Range
Host send request:
Address of slave 1 0-OFEH
Command code 1 0x10
Register start address 2 0x0000-0x0FFFF
Register number 2 0x0000-0x0008
Byte length of register data 1 2* Register number
Register data 2* Register number
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CRC parity

Slave responds:

Slave address 1 Local address
command code 1 0x10
Read bytes 2 0x0000-0x0FFFF
Register data 2 0x0000-0x0008
CRC parity 2
Command code 0x08: line diagnostics and settings
ADU Item | Byte No. | Range
Master requests:
Address of slave 1 0-OFEH
Command code 1 0x08
Sub function code 2 0x0000-0XOFFFF
data 2
CRC parity 2
Slave responds:
Address of slave 1 Local address
Command code 1 0x08
Sub function code 2 0x0000-0XOFFFF
data 2
CRC parity 2

Note: the 0x08 command code is only used to check whether the line is connected.

8.5 Protocol Format Description
Address code
Servo drives slave address. The Setting range: 1-247.

Function code

Function code Function describe
03H Read parameters and status byte of servo drive
06H Write single function code or control parameter of servo drive
10H Write several function codes or control parameters of servo drive
08H Circuit diagnosis and setting
Allocation of Register Addresses
Name | Address Space Description
High byte is function code group number, and high byte
0000H-0FxxH addres_s correspondl_ng to PO-PF is 00H-OFH. And low byte is
group internal function code number.
Function For example: P3-00 corresponds to the address of 0300H.
Code If you want to save the modified parameters, which means to
2000H-2FxxH modn_‘y the contents o_f the EEPROM, adding 2000H to
functional code address is OK.
For example: P3-00 corresponds to the address of 2300H
Remark

*: Some function parameters have two communication addresses, such as P1-00 have two communication addresses: 0100H and 2100H.
Beginning with address 0, it indicates that this parameter written to the RAM register of the drive, and can be executed immediately, but will not
be saved; Beginning with address 2, it indicates that this parameter written to the EEPROM of drive, can be executed immediately and saved;

*: If you require to frequently rewrite parameters frequently to EEPROM, due to the limit of writing cycles of EEPROM, EEPROM may be
damaged. Therefore, for parameters which need to be frequently rewritten via communication, please use RAM address, whose starting address
is 0. For example, in speed mode, when it need to transfer speed command in real time via the communication, the written address of speed
command must use 0300H, not 2300H.

*: For the parameters whose RAM register addresses are not listed, when using the address
starting with 0, the data will be received but will not be executed and saved. When these
parameters using EEPROM address, the data will be saved, but whether executed
immediately depend on parameter attributes.

CRC Parity

Sending equipment calculates CRC parity value first, and then attaches it to the sending message. Upon receipt of the message, receiving
equipment will calculate CRC parity value again, and compare the operation result with received CRC parity value. If the two values are
different, it indicates that there is error during transmission.

Calculation process of CRC parity:

1) Define a CRC parity register, and initialize it as FFFFH.

2) Conduct XOR calculation between the 1st byte of sending message and the value of CRC parity register, and then upload the result to
CRC parity register. Start from address code, the start bit and stop bit will not be calculated.
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3) Collect and check LSB (the least significant bit of CRC parity register).

4)  Shift each bit of CRC parity register rightwards by 1 bit, the highest bit filled with 0.

5) IfLSB is 1, conduct XOR calculation between the value of CRC register and A001H, and then upload the result to CRC parity register.
6) Repeat steps 3, 4 and 5 until completing 8 rounds of shifting.

7) Repeat steps 2, 3, 4, 5 and 6, and process the next byte of sending message. Repeat above process continuously until each byte of
sending message is processed.

8) CRC parity date will be saved in CRC parity register after calculation.
9) First send the low byte of CRC parity when sending, and then send the high byte.

Circuit diagnostics and 0x08 setting description

Sub-function Indication of
Code Data Requested Response Data Sub-function

0000H #datal6 The same as the data requested Circuit Diagnosis

Abnormal response
When the host sends the wrong data or the servo error data caused by disturbance, it will send back an exception response. Abnormal response
data structure:

ADU ltem Byte count Description
Address code 1 Address of slave
Function code 1 Equal to the function code of + 0x80

Exception code 1 See the exception code table
CRC parity (L) 2 CRC16
CRC parity (H) CRC16
Abnormal table:
data Meaning
01 CRC parity error
02 Function code is not correct
04 Send data length is not correct

08 Register address error

10 Register digital error

20 Register modification error

40 EEPROM busy

Note: if the function code is wrong, the exception code is 0x02

8.6 Example
Write 01 servo drive control mode for position control, that is, P1-00=1.
Sending sequence 0 1 2 3 4 5 6 7 8 |9
Sending content 01H |06H |01H |OOH |OOH | 01H | 49H | F6H
Receive sequence 0 1 2 3 | 4 51 6 7 8 |9
Receive content 01H|06H |01H |00H |00OH | 01H | 49H | F6H
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9 Fault alarm and Treatment

9.1Fault Diagnosis and Treatment

When a fault or alarm occurs, the servo drive will display “AL”
Last fault can be viewed by P0-18. Fault display and treatment measures are as follows:

ALO0O1:

Short circuit

ALO002: Hardware over current

ALO03: Software over current

Fault Causes

Check

Short circuit of drive
output

1: Check the connection status between
motor and drive or if there is a short circuit
2: Check if the motor damaged

Solution
1: Exclude short circuit condition and
avoid metal conductor being exposed
externally.

2: Replace the damaged motor

Wiring error of the
motor

Check the wiring order of motor connected
to the drive

Re-wiring based on the wiring order
specification

drastically

changes too drastically

Setting error of Check if the set value is much greater than|Resume defaulted setting, and then
control parameter the factory setting value gradually modify
Command changes |Check if the control input command|Fixed the change ratio of the input

command or initialize filter function

External braking
resistor is too small
or short circuit

Check if the external
meets the specification

braking resistor

Use the braking resistor matched the
specification and set the parameters of
P8-18 and P8-20 correctly

Drive hardware fault

When all the above problems are excluded,
the fault still occurs

Send back to the dealer or the factory for
check

ALO003: AD Initialization Fault

Fault Causes

Check

Solution

Fault of drive hardware

Power to restart, if the fault still occurs

Send back to the dealer or the factory for
check

ALO004: Memory Error

Fault Causes Check Solution
Abnormal  write  of|Power off and restart, if the fault still .
. Replace the drive
parameter data exists
Check the program of upper computer if|Modify the program of upper computer,
Memory stored too . prog pp. P fy prog -pp i P
frequentl the drive’s EEPROM is frequently|changed to RAM address in case it should
q y written. be frequently written.
AL006: AD Sampling Fault
Fault Causes Check Solution

External analog
sampling deviation is
too large or timeout in
conversion

Power off and restart, if the fault still exists

Send back to the dealer or the factory
for check

ALO007: Encoder Error 1

Fault Causes

Check

Solution

Encoder is loose

encoder

Check CNS5 on the drive and the connector of

Re-install

Encoder wiring error

Check if the encoder wiring follows

the manual

recommended specification as mentioned in

the
Wiring correctly

good

Encoder connection not

layer is intact

Check if CN5 on drive is well connected to
servo motor encoder, and if the shielding

Re-wiring

Encoder damaged

Exclude wiring problems, the fault still exists

Replace the motor

ALO008: Encoder Error 2

Fault Causes

Check

Solution

Z signal error of incremental

Same with ALOO7

Same with AL0O07
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encoder

CRC check error of absolute

encoder

ALO009: Encoder Error 3

Fault Causes Check Solution
AB signal error of incremental
encoder
— Same with AL0O07 Same with AL007
Communication error of
absolute encoder
ALOOA: Under voltage
Fault Causes Check Solution

Main circuit input voltage is
lower than the rated voltage

value allowed

Check if input voltage and the
wiring are normal

Check the mains supply

No voltage on the input side of

the mains circuit

Check if the main circuit voltage is
normal

Check the power supply switch

Power supply error

Check if the power is consistent
with the specification

Use the correct power supply

ALQ0OB: Overvoltage

Fault Causes

Check

Solution

Main circuit input voltage is
higher than the rated voltage
allowed

Check if the main circuit voltage is in
the allowable range

Use the correct power supply

Power input error

Check if the power is consistent with
the specification

Use the correct power supply

Motor decelerates too fast

Check if the system inertia is too large
and decelerates too fast

Increase the deceleration time, or use a
suitable external braking resistor

Drive hardware fault

Measuring the main circuit voltage is
in the allowable range, and the fault
still occurs when the motor is not
running

Send back to the dealer or the factory for
check

ALOOD / ALOOE: Motor Overload / Drive Overload

Fault Causes

Check

Solution

Continuous use above the
rated load

1: Monitor P0-01 if it is continuously
more than 100%

2: Monitor P0-12 if it is continuously
more than the rated value

1: Increase motor capacity or reduce load
2: Increase drive capacity or reduce load

Motor, encoder wiring error

Check the U, V, W and encoder wiring

Correct wiring

Set control parameter
improperly

1: if mechanical oscillates and the
motor sounds abnormally

2: Acceleration and deceleration are
too fast

1: Adjust the position, velocity gain
value
2: Reduce acceleration and deceleration
time

Drive or motor fault

Exclude above problems

Send back to the dealer or the factory for
check

L010: Drive Overheat

Fault Causes

Check

Solution

Ambient temperature is too
high

Check if the ambient temperature and
humidity are in the permitted range

Improve the installation environment

Cooling fan of the drive is
damaged

Check if the cooling fan is running
during operation

Replace the fan which is not running

The cooling of servo drive is
affected

1: Check if the drive installation
follows the requirements

2: Check if the drive’s heat sink is
blocked

1: Install the drive properly, refer to
Chapter Il
2: Clean up the blockage

ALO12: Overspeed

Fault Causes

Check

Solution

UVW phase sequence error

Check if the phase sequence of UVW
is correct

Wiring as per correct phase sequence
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Over-speed judgment|Check if over speed judgment|Set over-speed parameter parameter
parameter is not properly set |parameter is too small correctly
Speed  input  command|Check if input analog voltage signal is| Adjust the change ratio of the input

changes drastically

abnormal

signal or adjust filter

ALO013: Position Dev

iation is too large

Fault Causes

Check

Solution

The value of position
tracking error is too small

Check if the parameter of P1-37 is
appropriate

Increase the setting value of P1-37

Pulse command frequency is
higher than the norm

Check the frequency of pulse command

Adjust the pulse frequency so that it is
not higher than specification

Gain value is too small

Check if the setting value is appropriate

Set gain value correctly

Torque limit is too low

Check the torque limit value

Adjust torque limit value correctly

Load inertia is too large

Calculate the ratio of load inertia and
rotor inertia

Reduce the load inertia or re-evaluate
the motor capacity

ALOQ14: Input Phase Loss

Fault Causes

Check

Solution

Main circuit  power
abnormal

S

Check if the L1, L2, L3 power cord is
loose or just has a single phase input

Check if three-phase power is normal

Drive parameter setting is
not correct

Change single-phase power supply to
three-phase power supply

Set the parameters correctly

AL015: Motor phase

sequence error

Fault Causes

Check

Solution

Motor UVW phase sequence
error

Check the connection order between the
motor and the drive.

Wiring correctly.

ALO016:

Drive Parameter Fault

Fault Causes

Check

Solution

Drive parameter input error

Verify if the drive parameters are correct

Input the correct drive parameters

AL017: Braking Resi

stor Overload

Fault Causes

Check

Solution

Braking resistor is missed or
its capacity too small

1: Check the connection status of the
braking resistor
2: Calculate the braking resistor value

1: Reconnect the braking resistor
2: Use appropriate braking resistor

Braking IGBT is not

effective

Check if the braking IGBT is damaged

Send back to the dealer or the factory
for check

Parameter setting error

check the parameters setting value of
brake resistor (P8-p18) and braking
resistor capacity (P8-20)

Set the parameters correctly

ALO018: Encoder Overheat

Fault Causes

Check

Solution

Absolute encoder is overheat

Check if the ambient temperature of
the motor is too high

Reduce the ambient temperature or
conduct air forced cooling for the motor

AL019: The battery of Absolute Encoder is low

Fault Causes

Check

Solution

The battery of absolute encoder is

lower than 3.1V

Measure the voltage value of the
battery

Replace battery

ALO1A: Low battery

voltage of absolute encoder

Fault Causes

Check

Solution

The battery of absolute encoder is
lower than 2.5V, much position

information is missing

Measure the voltage value of the
battery

Replace battery

ALO1B: Drive and motor mismatch
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Fault Causes

Check

Solution

Drive does not match the
motor

1: Check if the motor matches the drive in the
voltage class
2: Check if the motor code set in the drive is
consistent with the motor nameplate

1:Choose correct drive for the and
motor
2: Input the correct motor code

ALO1C:

Initial Point Return Failure

Fault Causes

Check

Solution

PB-00 parameter
value is too small

setting

Check if PB-00 setting value is appropriate

Increase the value of PB-00

External detector or limit

switch fail

Check the external detector, limit switches

and wires

Exclude fault

ALO1E: The Offset Electrical Angle Autotuning Failure

Fault Causes Check Solution
Motor phase sequence error |Check the phase sequence of the motor Wiring as per U, V, W phase
sequence
Encoder cable wiring error  |Check if the encoder cable is wired|Wiring according to correct
incorrectly encoder definition wiring
Number of motor pole pairs|{Check if the number of motor poles pairs is|Set motor pole pairs according to
is wrong set incorrectly motor specification

9.2 Alarm Diagnose and Treatment Measures

In case the digital operator reads error ‘ALE’, but the motor does not stop running, it means that there is problem with the system. Please check

the cause immediately, here

below is the troubleshooting.

ALEOQ2: Drive Overheating

Alarm Causes Check Solution
Ambient temperature is too Improved servo drive  coolin
. P Check if the temperature and humidity P . . g
high . . conditions, reduce the ambient
are in the permitted range
temperature

Drive cooling fan damage

Check the cooling fan of the drive is
running during operation

Replace the damaged fan

Servo drive or the the inlet
and outlet of the fan is
blocked

1: Check if the drive installation meets
the requirements

2: Check if the heat sink of the drive is
blocked

1: Drive installation refers to Chapter
1l
2: Clean up the blockage

The servo drive fails

Power off and restart, if the fault still
exists, replace the servo drive

ALEO3: Motor Overl

oad

Alarm Causes

Check

Solution

Motor load reaches at the
overload warning threshold
value set in P8-13

1: Refer to ALOOD and ALOOE
2: The setting value of P8-13 is too small

1: Refer to ALOOD and ALOOE
2: Increase the setting value of P8-13
appropriately

ALEO4: Drive Overload

Alarm Causes

Check

Solution

Drive load reaches at the
overload warning threshold
value set in P8-12

1: Refer to ALOOD and ALOOE
2: The setting value of P8-12 is too small

1: Refer to ALOOD and ALOOE
2: Increase the setting value of P8-12
appropriately

ALEO05: Excessive Position Deviation

Alarm Causes

Check

Solution

Alarm threshold value off
position tracking deviation|
is too small

check if the parameters of P1-36 are
appropriate

Increase the setting value of P1-36

Pulse command frequency i
higher than the specification

Detect the frequency of pulse command

Adjust the pulse frequency so that it is
not higher than specification

Setting gain value is too small|

check the setting value is appropriate

Set gain value correctly
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Torque limit is too low

check torque limit value

Adjust torque limit value correctly

Load inertia is too large

Calculate the ratio of load inertia and
rotor inertia

Reduce the load inertia or re-evaluate
the motor capacity

ALEO06: Brake Overload

Alarm Causes

Check

Solution

Braking resistor is missed or
its capacity is too small

1: check the connection status of braking
resistor
2: Calculate the value of braking resistor

1: Reconnect the braking resistor
2: Use appropriate braking resistor

Load inertia is too large

Calculate if the ratio of load inertia and
rotor inertia is appropriate

Reduce load inertia or change the
motor with greater inertia

Improper parameters setting

1: check the

setting parameters of brake resistor
(P8-p18) and braking resistor capacity
(P8-20)

2: check if the deceleration time is too
short

1: Set the parameters of P8-p18 and
P8-20 properly
2: Increase the deceleration time

ALEQ7:Forward Over Travel

Alarm Causes

Check

Solution

P-OT terminal is effective,
and command is forward

check the position of forward limit
switch

1: Release forward limit switch
2: Give reverse command

Servo system is unstable check the setting value of control|Re-correct control parameters or
parameter and load inertia re-evaluate the motor capacity
ALEO8: Reverse over travel
Alarm Causes Check Solution
N-OT terminal is effective, |check the position of reverse limit switch |1: Release reverse limit switch
and command is reverse 2: Give the forward command
Servo system is unstable check the setting value of control|Re-correct control parameters or

parameter and load inertia

re-evaluate the motor capacity
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10.1 Technical specification

10 Specification

2R8 | 5R5 | 7R6 | 010 | 5R4 | 8R4 | 012
2A | 2A | :2A | 2A | BA | (3A | -3A
2500ppr
2R8 | 5R5 | 7R6 | 010 | 5R4 | 8R4 | 012 | 018 | 021 030
-2B | -2B | -2B 2B -3B | -3B | -3B | -3B | -3B -3B
17bit
SIZEA SIZEB SIZE C
0.4 {0.75| 1.0 | 1.5 1.5 2 3 45 | 56 7.5
2.8 | 55| 7.6 10 54 (84| 12 | 180|210 | 300
1-phase
AC220V+5% 3-phase
50/60Hz AC220V
3-phase 5% 3-phase AC380V+5% 50/60Hz
AC220V+5% 50/60Hz
50/60Hz
1-phase AC220V45% 1-phase AC380V45%

Working temperature: 0~40°C. Storage temperature: -20~85C

Working/storage <90%RH (no condensation)

<1000m

<4.9m/s*, 10~60Hz (Not allowed to work at the resonance point)

Fan cooling

SVPWM, Vector control

Speed control

mode,

position control mode, torque control mode,

speed/position control mode, torque/speed control mode, position/torque

control mode

Press key: 5 LED light: 5 bit

Built in brake unit and resistance, connectable external braking resistor

Support 2500ppr, 17 bit

Servo startup, fault reset, position pulse deviation counter clear, direction
selection of speed instruction, position / speed switching, internal instruction
trigger, control mode switching, pulse prohibition, forward drive prohibition,
reverse drive prohibition, positive jog, negative jog

Servo ready, brake output, motor rotation output, zero speed signal, speed
approach, speed arrival, location approach, location arrival, torque limit, speed
limit, warning output, fault output

Over-voltage, under-voltage, over-speed, over-heating, over-load, encoder

fault, etc.

Location error is too large, EEPROM fault, etc.

4 sets of historical records and related data

Modbus RTU, CANopen

A, B differential output, Z signal open collector output, settable width of the Z

signal

Programmable arbitrary frequency dividing

Differential input mode: 500Kpps
Open collector input mode: 200Kpps

Pulse + symbol, AB orthogonal pulse, CW/CCW

External pulse instruction
Internal register instruction

Low-pass smoothing filter

Electronic gear ratio: N/M (1/50<N/M<200)
N: 1~65535, M: 1~65535

H pulse (2500ppr)
43 pulse (17 bit)

\oltage
Range

-10v~10V

Input
impedance

10KQ

External analog instruction
Internal register instruction

Low pass and S curve smoothing filter

Parameter setting or analog input

1:3000 (2500ppr)

1:5000 (17bit)

Minimum speed / rated speed When continuously and
smoothly running with rated load

=250Hz (2500ppr)
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10.2 Dimensions
Diagram of overall and installation dimensions

=500Hz (17bit)

Load Fluctuation o

(0~100%) Max 0. 01%

Power Supply For 17bit encoder, when the speed
\oltage Max 0. 01% instruction is rated speed, the Speed
Fluctuation(10%) Fluctuation Rate = (speed of no load —
Ambient speed of rated load) / rated speed
Temperature Max 0. 01%

(0~50°C)

\oltage Range -10V~10V

Input Impedance 10KQ

Time Constant 200us

External analog instruction
Internal register instruction

Low pass smoothing filter

By setting internal register or analog given

+5% (current accuracy)

Y o g |
E HL H

&\ | -

) b T 1

Overall Dimensions

SIZEA 65 170 171 55 160 5
SIZEB 90 170 184 80 160 5
SIZEC 110 283 233 95 272 5

Note: A mounting hole of SIZE C is 4, H is the maximum size of a mounting substrate.
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10.3 Motor specification

Empty: Nothing
Motor flange size 1: with Holding Brake
06: 60 mm (DC24V)
08: 80 mm Motor rated output 2: with Ofl Seal
09: 90 mm OR4: 400W 3: with Holding Brake
13- 130 o ORT: 750W and il Seal
18: 180 mm 1RO: 1000W Motor Shaft:
1RS: 1500W X: Empty Shaft
2R0: 2000W Y: With U-shaped Groove
and Screw Holes
3R0: 3000W
Z: With U-shaped Groove
Motor rated speed
10: 1000ppr Input voltage level Inertia Type:
15: 1500ppr 2: 3 phase 220V A: Low inertia
N P—— Encoder type
20: 200 33 4 e
Oppr phase A 2500ppr B: Middle inertia
30: 3000ppr B: 17tk Single turn C: High inertia
Absolute
C: 17hit Multi-tarn
Absolute
10.3.1 SER series servo motor parameter
10.3.1.1 SER series series servo motor common characteristics:
Insulation class F Class
Insulation and
resisting voltage 1500V 60s
Insulated resistance DC500V, 10MQ above
Motor temperature B

resistance grade

Protection class

Totally enclosed self cooling type IP65 (except shaft through part)

Ambient

Ambient temperature 0-40°

condensation)

Relative humidity 20-80%(no

Installation direction

Flange installation

Rotation direction

Clockwise rotation (CCW) at the load side in the forward command.

10.3.1.2 Holding Brake specification:

Note:
1:
2:
3:

Motor flange

- 60 80 86 110 130 180
Rated voltage DC 24~26.4V
Static friction *
torque 2N.m 3 N.m 3 N.m 10 N.m 20 N.m 40 N.m
Rated power | 6.3W 7% [10.4W % 79%/10.4W % 79%/11.6W £ 7%|19.5W £+ 7%| 25W + 7%"
Closed voltage 16V DC max
Release voltage 1.5V DC min
Calibration action
- 150ms

Holding brake can not be used to brake.
24V power supply prepared by users.
The action time of holding brake depends on circuit, please confirm based on product.

10.3.1.3 SER series servo motor parameter diagram:

SERO06- SERO08- SER09- | SER11-

Motor model 0R4-30- O0R7-30- O0R7-20- 1R0-30- O0R7-30- 1R0-20-

20AY ] 200AY[ 20AY[ 20AY ] 200BzO 200BYO

\oltage class(V) AC 220

Motor | 2500 encoder | 101/102 | 201/202 | 205/206 | 301/302 | 209/210 319
code”® 17 bitencoder | 103 /104 | 203 /204 | 207/208 | 303/304 | 213/214 320
Rated power (W)™ 400 750 1000 750 1000
Rated speed (rpm)™* 3000 2000 3000 3000 2000
Maximum speed (rpm) 4000 4000 2500 3500 3700 2400
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Rated current(A)™ 2.3 4.3 3.0 4.0 3.43 5.0
Instantaneous maximum
current(A)™ 6.9 129 9.0 12.0 10.3 15.0
Rated torque(Nm) ™" "2 1.27 2.4 35 35 2.4 5.0
Instantaneous maximum
L (N 3.81 7.2 105 10.5 75 15.0
Torgue constant (Nm/A) 0.55 0.58 1.17 0.88 0.74 1.00
Rotational
inertia(Kg.cm?)"™ 0.30 1.01 1.59 1.59 2.42 7.22
Line resistance (Q) 5,51 2.12 3.70 2.02 2.16 0.89
Line inductance (mH) 14.82 7.92 17.00 8.68 7.44 4.00
. 1.37 2.47 3.40 3.40 3.24 6.42
Motor weight(Kg) w8) | (333 | @410 | @10 | (394 | (7.88)
Appropriate drive EA100- | 2R8-20J 5R5-200 7TR6-20

*1:These items are the value of after combined with the EA100 series servo drive and the armature coil temperature is 100°C.

*2: The rated torque is continuous allowable torque when install following dimensions of the aluminum heat sink and the ambient temperature is 40°C.
SER09/11:300*300*10mm SER06/08:250*250*6mm

*3: If the motor code has two, the odd number indicates that the motor does not have holding brake, for even indicates that the motor has the holding brake.
*4: The motor with brake, the rotational inertia will increase by 0.02Kg.cm2

Note: () the internal data is the value of the motor with the holding brake.

SER11- SER13-
Motor model 1R2-30- | OR7-20- | 1R0-10- | 1R0-20- | 1R0-30- | 1R5-10-
20BYO 20BYO 20BYO 20BYO 20BYO 20BYO
\oltage class(V) AC 220
Motor | 2500 encoder 317 211/212 | 305/306 | 307/308 | 309/310 | 401/402
code”™® |17 bit encoder 318 215/216 | 311/312 | 313/314 | 315/316 | 403/404
Rated power (W)™ 1200 750 1000 1500
Rated speed(rpm) ™ 3000 2000 1000 2000 3000 1000
Maximum speed(rpm) ™ 3400 2500 1300 2500 3500 1500
Rated current(A)”™ 4.9 3.88 472 4.72 4.96 6.76
'“S‘a“tci’}fgr‘jf(g“)%’f'm”m 14.7 11.64 14.16 14.16 14.88 20.28
Rated torque(Nm)™ "2 4.0 3.65 9.55 4.77 3.27 14.32
Instantaneous maximum
torque (Nm) 12.0 10.95 28.65 14.31 9.81 42.96
Torque constant(Nm/A) 0.81 0.94 2.02 1.01 0.66 212
R°‘gﬂ§_’:§]'12';li“'a 5.54 6.17 17.14 8.71 6.17 25.58
Line resistance( Q) 1.39 2.18 1.8 1.19 1.04 1.25
Line inductance(mH) 6.53 8.83 10.97 6.09 4.28 7.60
Motor weight(Kg) 5.46 5.20 10.12 6.41 5.31 13.82
(6.92) (6.90) (11.67) (7.94) (6.89) (15.40)
Appropriate drive EA100- | 7R6-200 | 5R5-20 7R6-20 010-200
SER13-
Motor model 1R5-20- 1R5-30- 1R5-20- 2R0-20- 3R0-20-
200BY 200BY] 30BY 30BY 30BY]
\oltage class(V) AC 220 AC 380
Motor | 2500 encoder 405/406 407/408 409/410 501/502 601/602
code*3 | 17 bit encoder 411/412 413/414 415/416 503/504 603/604
Rated power (W)*1 1500 2000 3000
Rated speed(rpm)*1 2000 3000 2000 2000 2000
Maximum speed(rpm)*1 2500 3500 2500 2500 2500
Rated current(A)*1 6.87 6.41 4.1 6.5 9.6
'"Stanéﬁrr‘fe‘;“ti | 2061 19.23 12.4 195 28.8
Rated torque(Nm)*1, *2 7.16 4.77 7.16 9.55 14.32
'“S‘a’lﬁ’;i‘g“i Nmy | 2148 14.31 21.48 28.65 42.96
Torque constant(Nm/A) 1.04 0.75 1.74 1.47 1.49
R";ﬁ;’gﬂ;{‘fg” 12.08 8.71 12.08 17.14 25.58
Line resistance( Q) 0.81 0.64 2.82 1.40 0.85
Line inductance(mH) 4.30 3.24 14.72 8.25 5.43
. 7.89 6.40 7.89 10.12 13.81
Motor weight(Ko) (9.43) (7.96) (9.43) (11.67) (15.34)
Appropriate drive EA100- 010-201 5R4-301 8R4-30] 012-30J
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*1:These items are the value of after combined with the EA100 series servo drive and the armature coil temperature is 100°C.
*2: The rated torque is continuous allowable torque when install following dimensions of the aluminum heat sink and the ambient temperature is 40°C.

SER09: 300*300*10mm ; SER13: 400*400*15mm
*3: If the motor code has two, the odd number indicates that the motor does not have holding brake, for even indicates that the motor has the holding brake.

*4: The motor with brake, the rotational inertia will increase by 0.02Kg.cm2

Note: (') the internal data is the value of the motor with the holding brake.

SER18-
Motor model 3R0-15- 4R5-15- 5R6-15- 7TR5-15-
3BCz[] 3BBZLI 3BBz[] 3BBz[]
\oltage class(V) AC 380
Motor | 2500 encoder - - - -
code™ |17 bit encoder 605 609 610 607/608
Rated power (W)™ 3000 4500 5600 7500
Rated speed(rpm) ™ 1500
Maximum speed(rpm) 2000
Rated current(A)”™ 11.5 17.0 19.0 28.7
o 28.8 425 475 718
Rated torque(Nm)™ 19.1 28.8 34.9 48.0
Instantaneous maximum
e () 47.8 72.0 87.3 120.0
Torque constant(Nm/A) 1.66 1.69 1.84 1.67
Rotational inertia 25.95 35.37 45.51 79.89
(Kg.cm?)™ (26.22) (35.64) (45.78) (81.01)
Line resistance( Q) 1.43 0.44 0.29 0.13
Line inductance(mH) 22.77 7.15 5.48 2.82
. 13.50 15.10 17.70 25.60
Motor weight(Kg) (18.50) (20.10) (22.60) (33.60)
Appropriate drive EA100- 012-3B 018-3B 021-3B 026-3B

*1:These items are the value of after combined with the EA100 series servo drive and the armature coil temperature is 100°C.

*2: The rated torque is continuous allowable torque when install following dimensions of the aluminum heat sink and the ambient temperature is 40°C.
SER18: 550*550*20mm

*3: SER18 series motor without 2500 encoder suitable motor.

Note: (') the internal data is the value of the motor with the holding brake.

10.4 SER series servo motor dimension

10.4.1 60 flange servo motor mounting dimensions:  unit (mm)

Encoder cable socket Power cable socket

|
D30 w7

5 11

=
D14 hi

LD size varies with different models

Motor SER06-0R4-30-2JAY LD=134mm
model SER06-0R4-30-2[JAY1 LD=169.5mm

10.4.2 80 flange servo motor mounting dimensions: unit (mm)
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Encoder cable socket Power cable socket

=220

3 L0 [
:L J ’.3_3_ M5Din
-‘ ; 6 13.3
1D 35 g
LD size varies with different models
Model of motor D Model of motor 173 |6D 10.4.3 86 flange servo motor mounting
SER08-0R7-30-2JAY 142.5mm SER08-0R7-30-2[JAY1 .0mm dimensions: unit (mm)
SER08-0R7-20-2JAY 171.5mm SERO08-0R7-20-2[JAY1 203.0mm
Encoder cable socket
SER08-1R0-30-2JAY 171.5mm SER08-1R0-30-2[JAY1 203.0mm -

LD

LD size varies with different models

Motor SER09-0R7-30-2(0BZ LD=148mm
model SER09-0R7-30-2[0ZY1 LD=183mm

10.4.4 110 flange servo motor mounting dimensions:  unit (mm)

Encoder cable socket Power cable socket

WMEDILS
SR
=2 155
3
ilc
LD size varies with different models
Model of motor LD Model of motor LD
SER11-1R0-20-20BY 185.5mm SER11-1R0-20-20BY1 240.5mm
SER11-1R2-30-2[0BY 205.5mm SER11-1R2-30-20BY1 260.5mm
10.4.5 130 flange servo motor mounting dimensions:  unit (mm)
Encoder cable socket Power cable socket
N MsDLs
g o

18

D22h6

LD size varies with different models
Model of motor ‘ LD ‘ ‘ Model of motor LD
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SER13-0R7-20-2L1BY 150mm SER13-1R5-20-2[0BY 185mm
SER13-1R0-10-2[JBY 215mm SER13-1R5-30-2L1BY 165mm
SER13-1R0-20-2[1BY 165mm SER13-1R5-20-301BY 185mm
SER13-1R0-30-2[]BY 150mm SER13-2R0-20-3[JBY 215mm
SER13-1R5-10-2[1BY 265mm SER13-3R0-20-301BY 265mm

Note: LD size increase 55mm with holding brake

10.4.6 180 flange servo motor mounting dimensions:  unit (mm)

Encoder cable socket Power cable socket

| E
LD size varies with different models
Model of motor LD Model of motor LD
SER18-2R0-15-2BCZ 173.5mm SER18-2R0-15-2BCZ1 222.0mm
SER18-3R0-15-3BCZ 173.5mm SER18-3R0-15-3BCZ1 222.0mm
SER18-4R5-15-3BBZ 186.5mm SER18-4R5-15-3BBZ1 235.0mm
SER18-5R6-15-3BBZ 202.5mm SER18-5R6-15-3BBZ1 251.0mm
SER18-7R5-15-3BBZ 252.5mm SER18-7R5-15-3BBZ1 323.5mm

10.5 SER series servo motor overload characteristics

10.5.1 Overload protection definition
The overload protection of the servo motor is to prevent the motor from overheating.

10.5.2 Reason for overload of servo motor
1) When the motor runs more than the rated torque, the operation time is too long.

2) Load and motor inertia ratio is too large and acceleration and deceleration too frequent.

3) Motor power cable or encoder wiring error.
4) Servo drive gain is set incorrectly, resulting in motor shock.
5) The motor with a holding brake, the brake will not be kept open but operate.

10.5.3 SER series servo motor relation for servo motor load and running time

200 | }250}
i H A L/ 0 AE X100%
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