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ZEERFM
®

I Thank you for choosing EPS1 series AC servo motor
driver.

B Please read the manual carefully before using the
driver and follow the instructions.

B 1ol
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Safety Precautions

@® Safety Notification @

(Pleaseread carefully before using the driver)
Please read the manual carefully for installation, operation, maintenance and

inspection. M ake sure knowing the related information about the instruments, safety
issues and all other notifications before using the drive. Please keep this manual
properly for reference. Please contact uswhen you cannot solve problems.
n Some modification in the manua may not be notified for product
improvement and update.
n Our company is not responsible for the cusomer’s modification to the
product without our authorization and the warranty will end accordingly.
Please pay attention to the following cautions to avoid personal injury or device
damage.
n The following “DANGER” and “CAUTION” are lised based on their
dangerouslevel.

DANGER Indicatesa potentially hazar dous situation which, if
not avoided, will result in death or seriousinjury.

|

|

|
A CAUTION Indicatesa potentially hazar dous situation which, if |
not avoided, will result in minor injury or property damage. [

Thefollowing symbolsrepresent "MUST NOT" or "MUST" operations which
you have to observe.

o Represents"MUST" oper ation which hasto be executed.

® Represents"MUST NOT" operation which isinhibited.
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Safety Precautions

CAUTION

G]Stall an emergency stop circuit\ /Do not Place water, h [Servo motor driver and servo h
externally so that you can stop combustibles or motor should be 9rounded
the operatio and shut off the power caustics near the safely.
immediately. driver.

Failure to
Failure to observe this Failure to observe this
instruction could result observe instruction
in injurise electrical sh- this instru could result
ocks, fire breakdowns ction could in electrical

\ and damages. AN resultin flre.j \_ shocks. /

/Don 't put your figure inside\ [Wait atleastten minutes\ rForthe trial run, connectthe\
the driver . after shutting off the power motor without the load

for driver movement , wire ’

Failure to connection and inspection.
Fore
InStILUCtIOH observe this -
goulci res instruction Icr:)S Iaur%slolq
and electrical eI el in componant

' inelectrical In 50mp
shocks. damage.

\_ ) \_ shocks. VAN .

(- RAYS

Choose and use the correct Do notmodify, disassemble or\ Make sure the circuit is
rated voltage . repair the driver by yourself. connected correctly and

Failure to Failure to properly.
observe this gbserve this Failure t'o
instruction instruction observe this

could result could result instruction
|rr:elke(étr|cal in electrical could result
Shock,damage o . .

siid fire. shock orinjury. in electrical

\ ) \ ) \ shock orfirej
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Chap.1 Functions and Configuration

Chapter 1 Functions and Configuration

1.1 EPS1 Series driver technical specs

Table1l.1 Driver Technical Specs
Single Phase .
3/ le-phase AC220V
Control Circuit AC220V Main Circuit single-phase
-15~+10%
Power Supply -15~+10% 50 Power Supply 50 / 60H
/ 60Hz z
A TerE?:rat Operation: 0~55C Storage: -20°C~80C
mb
ien | Humidity " <90% ( free from condensation) |
t
| Vibration " <0.5G(4.9m/S?), 10~60Hz (non-continuous operation) |

Control Method

" IGBT PWM sinusoidal waveform control |

Control M ode

@ Position control @ Speed control @ Torque control
@ Position/speed control @ Position/Torque Control
Speed/Torque Control @ Internal position control
®Internal speed control ® Internal torque control

Control I nput

@® Servo control enable @ Fault clear @ Initial position error
clear @ Command pulse disable ® CCW driver disable ® CW
driver disable @ Control mode selection @ Zero speed clamp

Control Output

@® Servo ready @ Servo alarm @ Mechanical brake release @
Position / Speed arrival ® Zero-speed detection ® Torque limit
@ Phase-Z output

Encosgﬁrsg?)aeed 2500p/r, 15 resolution incremental encoder, differential output
Feedback 500 p/r, 15 resolution incremental encoder, differential output
Communication
method ORS232 @ R85
Display and n -
operation @ 5-bit LED display @ 4 buttons
Brake method || Internal/External braking resistor |

Cooling method

|| Air cooling (Heat conductive material. High speed cooling fan) |

M otor model

Compatible for various type of motors (by adjusting the system
parameters)

Power range

[ <skw |
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Chap.1 Functions and Configuration

1. 2 SC Series Driver Functions
Table1.2 Driver function overview

External input Pulse/direction, CW/CCW, A/B
pulse 2-phase
Maximum
command pulse 500K pps (differential input)
frequency
Position -
Control Electrical gear 1/1800~1800 (Recommend: 1/50~50)
Command pulse Command pulse input is disabled when
input disab?e the corresponding bit is effective and
P can be set through parameters.
Internal position 16 kinds of position setting
command
Control External speed
Function reference 0~+10V DC
Speed iscontrolled to zero by this
Speed Zero speed clamp function.
control
Speed control 1~~3000
range
I nternal speed 4 kinds of speed reference setting
reference
External torque 0~210V DC
command
Torque Internal torque 4 kinds of torque setting
control command
Torque control External torque command: 0~300%
range Internal torque command: 0~300%
Drive disable When signal CCWL/CWL isactive, motor keeps zero-speed

and maintains the torque in CCW/CW direction.

M onitoring function

Speed, position, command pulse accumulation, position error,
motor torque, motor current, rotor position, command pulse
frequency, operation status, input/output terminal signal

Protection function

Over-voltage, low-voltage, over-current, over-speed, over-load,
Z-pulse missing, encoder error, EEPROM error, position error
exceed.

Alarm function

Output alarm signal when abnormal operation happens. All 5
L EDs’ decimal points keep blinking at the same time.

Signal display ON/OFF status of the I/O signal are displayed

Gain tuning Gain can be adjusted to improve the motor performance when
motor isrunning or stops.

Alarm record 4 alarm records including the present one are memorized.
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Chap.1 Functions and Configuration
1. 3 Name plate for EPS1 series driver
EPS-T A 075 L 1 21

Power source mode

L—» A. First number isvoltage: 2-2203-380V
B. Second number isthe phase number:
1-sgle phase, 3-3 phases

Encoder type
1:2500p/r  2:500p/r

——  » Connection mode
L: screw connector  C: tube base connector

v

Capacity
Output power = number*10(W)
Software version

General purposeversion
Simplified version

v

Machine version

v

» Driver series number

Output Output Capacity (W)
Power
003 30
075 750
150 1500
Software version Version Note
Symbol
A Full function version
B Simplified version
Encoder Type Encoder M odel
1 2500p/r
2 500p/r

%1: Smplified version has no RS485, CAN communication and D/A output

compared with full function version.

pagee 3
PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Chap.1 Functions and Configuration

1. 4 EPS1 series driver dimensions
I EPS1—040 servo motor driver dimension isshown asFig.1-1.
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Fig. -1 EPSI1—040 servo motor driver dimensions (Unit: mm)
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Chap.1 Functions and Configuration

I EPSI-300 servo motor driver dimension isshown asFig.1-2.
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Fig.1-2 EPS1—300 servo motor driver dimensions (Unit: mm)
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Chap.1 Functions and Configuration
I EPS1—500 servo motor driver dimension isshown asFig.1-3.
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Fig 1-3 EPS1—500 servo motor driver dimensions ( Unit: mm)
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Chap.1 Functions and Configuration

1. 5 EPSI1 series driver compatible motor
The following table listed the configuration for the EPS1 series servo motor

driver and servo motor

vooz | oot f o | pover | S | e | wotor Mode
ter (r/min) (N.m)
—A0 0 0.03 3000 0.0955 60DN1-M 00130
—Al 1 0.05 3000 0.1590 60DN1-M 00230
—A2 2 0.1 3000 0.3180 60DN1-M 00330
—A3 3 0.2 3000 0.6370 60DN1-M 00630
—A4 4 0.4 3000 1.2700 60DN1-M 01330
—AS5 5 0.6 3000 1.9100 60DN1-M 01930
—A6 6 0.5 3000 1.5900 80DN1-M 01630
—A7 7 0.75 3000 2.3900 80DN1-M 02430
—AS8 8 1 3000 3.1800 80DN1-M 03230
—A9 9 0.75 3000 2.4000 90DN1-M 02430
—A10 10 0.6 3000 2.0000 110DN1-M 02030
310.100 —All 11 1.2 3000 4.0000 110DN1-M 04030
—A12 12 1.5 3000 5.0000 110DN1-M 05030
—A13 13 1.2 2000 6.0000 110DN1-M 06020
—Al4 14 1.6 3000 6.0000 110DN1-M 06030
—A15 15 1 2500 4.0000 130DN1-M 04025
—A16 16 1.3 2500 5.0000 130DN1-M 05025
—A1l7 17 1.5 2500 6.0000 130DN1-M 06025
—A18 18 2 2500 7.7000 130DN1-M 07725
—A19 19 1.5 1500 10.0000 130DN1-M 10015
—A20 20 2.6 2500 10.0000 130DN1-M 10025
—A21 21 2.3 1500 15.0000 130DN1-M 15015
—A22 22 3.8 2500 15.0000 130DN1-M 15025
pages 7
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Chap.1 Functions and Configuration

1.6 Parts Description

Heat sink base:

For mounting the driver and
heat sink

\GP— —— Display part:
_$_ 6 bﬁ L%B showsthe
driver status
. Ogeration part:
Control power input 4 buttons for .
tLeilenggaﬁnect tosndle monltortmg and setting
) arameters
phaseAC 220V, 50060 Hz P
power source. ———n
el A\
M ain power input ter minals: D
RST %onnecte% to AC 220V, \\ L2 @ RARNING
50/60Hz power source R [C)
N s|D) &
External braking resistor: i CAUTTON
Dr|_\éter h_as;(tjs oxvn brtakln 7@ ) Communication
resistor inside. An external =1l ™= connector ( CN1)
braking resistor can be E—— PE|® ®
connecied between Pand B if \\g: @ N g&wgﬁte}'?/%CR%%z or
required. @ 1t CAN
) ) 5 @ C Control connector
Driver output (Terminal for - N CN2
| © CN2)
gotor C{){mfﬁtlon)t A 2 onnect to program
onnect to the motor. K
Never connect thistothe U i . pontralet
main power supply which Wil ® C
may damage the driver. PE@ U 3 ggﬁﬁggg ((CN3)
Connect to servo motor
enci

Fig.1-3 SC seriesdriver illustration

Encoder connector
Motor connector

Motor installation plane f

Motor shaft M otor cover Encoder

Fig.1-4 Servo motor outer view
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Chapter 2 Installation

2.1 Environmental Conditions

Servo motor driver required operation and storage environmental conditions
areshown asin Table 2.1.

Table 2.1 Driver environmental conditions

Environment Conditions
Operation 0°C~+55°C (freefrom freezing)
Ambient temperature
Storage —20°C~+65°C (freefrom freezing)
Operation
Ambient humidity <90%RH (freefrom condensation)
Storage
Indoor (Nodirect sun beams)
Air condition
No corrosive and combustible atmosphere, no ail liquid, dust-free
Altitude L ower than 1000m
Vibration Lessthan 0.5G(4.9M/S?)

2.2 Installation Place

1) Ingallation in cabinet

The driver lifetimeis highly related to the ambient conditions. When designing
the eectrical cabinet, all the components and instruments should be considered
together for better allocation to meet the driver environmental and thermal condition
requirements.

2) Heat sourcearound thedriver

Operation at high temperature may reduce the driver lifetime and cause
accident. Make sure the driver ambient temperature is lower than 55°considering
thermal convection and thermal radiation.

3) Vibratinginstrumentsaround the driver

Try to keep the driver away from the vibration source and keep the vibration
below 0.5G(4.9M/S?).

4) Driver operation under severe conditions

The driver may breakdown when it is opposed to the severe environments such
ascorrosive gas, humidity, metal dust, water and processing liquids.

pagee* 9 °
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Chap.2 Ingallation
Some protection method must be used in the required working environment.

5) Disturbanceinstrumentsaround the driver

EMI disturbance instruments around the driver may interfere with the power
line and signal ling, interrupting the driver normal operation. Noise filter and other
anti-disturbance method can be used in normal operation. Adding filter may cause
extra leakage current which can be avoided by adding isolation transformer to
improve the power quality. Note that the control signal may easily be disturbed and
proper wiring and shielding is needed.

2.3 Mounting orientation and space

1) Mounting orientation

Thedriver is supposed to be mounted vertically and kept proper height with the
operation pand in front.

2) Mounting method

Use screws for mounting.

3) Mounting space

A certain space should be left between two drivers or between one driver and
ancther instrument when mounting two or more drivers. The required space is:
distance between two drivers should be larger than 25mm; distance between one
driver and another instrument should be larger than 100mm. Please try to keep
enough spaceto guaranteethedriver lifetime and performance.

4) Coadling

If the driver is mounted insde the eectrical cabinet, cooling fans installation is
suggested to provide vertical air flow for cooling the heat sink.

5) Prevent other objectsfrom falling into the driver during mounting

Try to avoid drilling metal dust or cutting pieces falling into the driver when
ingtalling the control cabinet. Inspect whether oil, water or metal dust can go inside
the driver through the gap or fans. If that happens, please use some protection
method to ensure the required environment.

2.4 Motor installation

1) Don’t submergethe motor cableto oil or water.

pages 1 0 «
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Chap.2 Ingallation

e /77 s - s
2) Donot apply direct impact to the shaft or encoder while attaching/detaching

a coupling to and from the motor shaft, otherwise, the encoder may be damaged.
Please align the shaft to the best position.

4—

3) Do nat let oil, water or metal dust into the motor connector. Certain
protection method should be adopted. Otherwise, the driver may not work properly
and the encoder or motor can be damaged per manently.

2.5 Servo motor driver installation figures

<1> Ingtallation for singledriver:

A Wire space
/ = 100mm

<

=25mm

Control
[<€— Dox _Q
PE

i =50mm X

Fig.2-1 Ingallation for singledriver
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Chap.2 Ingallation

<2> Ingtallation for 2 or moredrivers

+ % + = +  +
A u

> A T T : >

=> 50mm =95mm = 25mm . >50mm

= <c w v®

Fan Fan PE

== 100mm

Fig.2-2 Multipledriversinstallation
2.6 Cable stress

1) Avoid astressapplication to the cable outlet and connecting portion by
bending or sdf-weight.

2) Especialy in an application wherethe motor itself travels, the cable should
have enough length and bending diameter to minimize the stress.

3) Keep thecablecover away from sharp cutting, mechanical contact and
smashing.
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Chapter 3 Wiring

[CAUTION]

I Please shut off the power before wiring or inspection. As there are lots of
electrolytic capacitorsinside the driver which will maintain certain high voltage
even if the power isshut off. After shutting off the power, wait at least 10 minutes
for the charging indicator LED turning off, then start to wire or inspect the
driver or motor to avoid the eectrical shock.

I Driver output terminal U,V,W must be connected to the corresponding motor
terminal U,V,W correctly. Don’t try to change the sequence of the 3-phase
terminal to reverse the motor rotation direction and do not short the terminals.
Phase sequence fault may cause motor start-up failure, abnormal operation or
other unexpected conditions.

I Make surethe connection between the encoder (on the motor shaft) and driver is

correct. In order to avoid disturbance, power line and encoder signal line should
be wired separately. Shielding wireis suggested for the encoder signal line.

3.1 Diriver configuration and connection to peripheral device

Non-fusible breaker (NFB):

Protect the power line; break do

the circuit during over-current \M\ s I 3

Noise Filter (NF)

Prevent external noise from going

into the power line and reduce the i - o

driver disturbance to peripheral __— | DS; nication

device. cable
( ) W c\2

M agnetic Contactor (MC / -

Connect/disconnect the power L= | l ool cable

form the motor. It should be used | 1 o on

together with inrush current R | |

absor bing circuit. | — hiooder cable

Servo

Reactor (L)
Reduce the har monic in the power

Line Regener ative Resistor
(Braking Resistor)

Fig. 3-1 Driver connection to peripheral device:
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Chap. 3 Wiring

3.2 Standard connection

1. Wirerequirement
(1) Power terminal TB

Wiresze: R\ S\ T.U.V.W.PE terminal wiresze>1.5mm? (AW G14-16),
L1, L2 terminal wire sze>1.0mm? (AWG16-18). Large power driver needs
bigger TB terminal wiresize.

Grounding: Grounding wire (PE) size should be aslarge as possible. Driver
grounding wire and servo motor grounding wire should be connected to ground
at asingle point and the grounding resistance should be lessthan 100Q.

Terminal connection should be firm and reliable.

3-phase isolation transformer is suggested being used for improving power
quality and anti-noise ability.

Pleaseinstall non-fusible breaker (NFB) to shut off the power during driver
fault.

Noise filter (NF), Magnetic contactor (M C) and Reactor (L) are suggested
being added for filtering noise and improve EMI.

(2) Communication signal CN1, Control signal CN2, Encoder signal CN3

Wiresize: Suggest using shielding wire (better to usetwisted-pair shielding
wire). Wire size>0.12mm? (AW G24-26).

Wire length: Wire length should be as short as possible. Contral signal
wire CN2 can not exceed 5 meters. Encoder signal wire should be lessthan 15m.
Encoder power wire and grounding wire should be used at least 4 set of wiresin
parallel connection respectively.

Wiring: Keep away from power linefor reducing noise.

Please add inrush current absorber circuit for inductive components (e.g.
cail): Dc-coil needs anti-paralld diode and ac-coil needs parallel RC absor ber
circuit.

(3) Note

Power line and signal line should be firm and reliable, kept away from the
driver heat sink and motor to avoid heat-caused insulation problem.

All circuits must be connected correctly before powering on.
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Chap. 3 Wiring

2. Typical Wiring

1) Position control mode

NFB (non-fusible breaker)

smgle phaseAC 220V _Of\ L

oo

DC 12~14V

Servo enable

Alarm clear

CCW drivedisable

CW drive disable

Error counter clear zero

Pulse command input disable
Zero clam

Control mc_)g?s selection

Output common ter minal
Servo read

Servo alarm

M echanical brake release

Encoder Z-phase output
Positioning complete
Tordue I|m|t|ng
Zero-speed detect

Servo motor
Phase A pulse output

Phase B pulse output

Phase Z pulse output

Command pulseinput

—— L A

Servo motor driver

Fig. 3-2 Position control mode wire connection
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Chap. 3 Wiring

2) Speed/Torque control mode

NFB (non-fusible breaker) mc
3-phaseAC 220V _ & o o 5
or —OAO——O\O—

singlephaseAC 220V _ s | 5—

DC 12~14V
Fipee
CCW drive d'sggle
Error go\tljvngerrlvc e%lir zelr%
Pulse command input disable
ageed ngrﬁ

€ero- cla
Control mode selectiol

<

Output common terminal <
Servo

y
. Servo alarm <€
M echanical_brake release <
Encoder Z-phase outf)ut <
Positioning complete <
Torguelimiting €—3—o o
Zero-speed detection” <€—+—o"©

AAAAAAAAAAA

Phase A pulse output ~ {

Speed command (0~+-10V) { g-q

Servo motor driver

Fig. 3-3 Speed/Torque control mode wire connection
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Chap. 3 Wiring

3.3 Terminal functions

1. Power terminal TB

Table3.1.1 EPSoo-040driver power terminal

Symboal Signal Name Function
R Main circuit power Main circuit power input terminal AC 220V, 50Hz/
TBT-2 60Hz
L1 Control Circuit Control circuit power input terminal AC220V, 50/
Power 60Hz
L2
U . These terminals should be connected to compatible
V; Connection to servo motor and terminals U,V,W should match
W Servo motor between driver and motor. (See Chap. 7.1) .
Grounding terminal; Grounding resistance<100Q;
PE System ground Servo motor and power input should be grounded at

single point.

Table3.1.2 EPSEPSoo-150-- EPSoo-500 driver power terminal TB

Symboal Signal name Function
R Main circuit power —— . .
S (single phase or Main circuit power input ter minal
AC220V, 50/ 60Hz
T 3-phase)
L1 Control circuit power Control circuit power input terminal
L2 (single phase) AC 220V, 50Hz/ 60Hz
p When driver output power islarge and the internal
External braking braking resistor is not enough for burning the
resistor connection excessive energy, an external braking resistor can
B be added between terminal P and B.
U Driver output terminals must match the motor
vV Connemc(t)tt(;)rservo terminals U,V,W respectively (see Chap.7.1) .
W
Grounding terminal; grounding resistance<100Q;
PE System ground servo motor output and power input should be

grounded at a single point.
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Chap. 3 Wiring

2. Communication terminal CN1

CNL1 is communication connector for parameter read and set through
RS232 and R$485.

EPSdriver communication terminal

Table 3.2 Communication Terminal CN1

Input | signal name symbol function 1/0
terminal type
CN1-6 communication \Yele +5V
power supply
CN1-5 GND GND
CN1-4 R1IN Signal receiving, connect to RS
232 transmission port of PC
RS232
CN1-2 communication T10UT Signal transmission, connect to
RS 232 receiving port of PC
CN1-1 TxOUT/ Signal transmission differential
R$485 RXIN+ signal + Type3
communication
CN1-3 TxOUT/ Signal transmission differential
RxIN- signal -

3. Control Terminal CN2
CN2 socket is male (needle) and plug is female. It is for communication
with upper-level contraller.
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19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

O0o0ooooO0oOooooOoooon
oooooooooooooOoooono

23 45 67 8 9 1011121314151617 18

EPSL1 driver control signal terminal
Table 3.3 Control terminal CN2 functions

Pin Signal symbol function 1/0
number name type
Analog Analog torque reference input || T
CN2-31 tr(;;grue?lce T-Ref terminal;
input Range: 0~+10V DC.
Analog Analog speed reference input —_
: speed terminal;
CN2-33 reference SRef Range: 0~+10V DC.
input
CN2-35,36 Analog GNDA Analog control signal input ground
ground
CN2-17 OA+ Provide encoder differential signal
Phase-A : °
output output from long distance driver
CN2-18 P OA- (PhaseA, B and Z) non-isolated.
CN2-15 OB+ Parameter No. 25 can be used for
Phase B changing phase A and B output || type5
output frequency divider coefficient.
CN2-16 OB-
CN2-14 oz+ Parameter N0.26 can be set to change
the logic relationship between phase
Phase Z Aand B.
output
CN2-13 0z-
Positive end of the input power —_
Control supply, whichisfor driving input
CN2-22 COM+
power optical-coupler. DC12~24V
supply (+) Current>100mA.
Pin Signal symbol function 1/0
number name type
pagee 1 9 -
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For position control, this bit (low
CN2-1 Counter CLE effective) is used for clearing the || Typel
clear zero position error zero.

Alarm clear terminal(low effective)
A-CLR effective: clear system
CN2-21 Alarm clear A-CLR [ alarm. Typel
A-CLR ineffective: hold system
alarm

When NO.04[ control mode selection]
=3, 4or5, control modes are shown
in the following table:

NO.4 | Disconnect to | Connect
COM - COM -
CN2-26 CMODE iti

Control 3 Position control | Speed .Iéy pel
mode control njpd
mode —
selecti 4 Position control | Torque
ection
mode control njpde
5 Speed control | Torque
mode control njpde

When CCWL/CWL is effective,
ce motor stops at CCW/CW direction,

W keeps zero speed and maintains || Typel
CN2-20 Drive cewL oﬁ?gut torqjg. When receiving
disable CW/CCW direction from upper
level-controller control signal, it
startsto run normally.
Y¢ — Used for mechanical position
limit switch; when the signal is low,
motor stops by default setting.
CN2-19 cw CWL i g e Paramgter No.64 is used for
Drive setting the logic level.
disable Y — NO.06 [ Drive disable input
ineffective ] is used to shield this
signal.
effective: enabledriver (low effective)
ineffective: disable driver; output

turns
off; driver stop running; motor idle.
CN2-24 S-ON Y¢ —When S-ON is effective, wait at
Servo least 50ms, then start to enter the
enable

command.

Y¢ —Don’t use S-ON to start and
stop the motor frequently..
Disconnect with COM;  speed
reference is taken as zero.
Parameter NO.08 [zero speed input || Typel
clamp selection] can disable thissignal.

O

Typel

Typel
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Pin Signal symbol function 1/0
number name type
When INH is effective (low Typel
Command effective), command pulse input is
CN2-2 input pulse INH disabled. Parameter NO.29
disable [ command pulseinput disable] can
disable this signal.
Control _
CN2-25 power COM- Output terminal optical-coupler
supply (—) common point.
M echanical When mechanical brake release, this
CN2-7 brake BRK_ output(transistor) conduct. Type2
release OFF

S-RDY effective: Control power and
main power condition is normal. No
driver alarm, servo output ready Type2
S-RDY ineffective: driver alarm,
servo output not ready(high)

CN2-4 Servo ready SRDY

ALM alarm: When driver detects
Servo fault, it outputs alarm signal (high). Type2

CN2-5 Alarm ALM ALM no-alarm: When driver has no
fault, no alarm signal output. ( low).
Servo motor encoder Phase-Z pulse
CN2-8 Phase-Zout 70 output, open collector (OC) output. Type2
put
CN2-3 Paositioning When positioning is complete, this [[ Type2
Complete COIN output (transistor) conducts.
Torque Qutput conducts when torque is
CN2-27 1l jimiting TLC limiting. Type2
Zero-speed When motor speed is below NO.51
CN2-34 detecti(p)n 75p (zero speed) setting value, this output Type2
conducts.
CN2-9 Command PUL S+ Command pulse input terminal.
pulseinput Command pulse can be input in three
CN2-10 different forms. Use No.28 to choose
PULS one of the following forms. Type3
CN2-11 Command 1. Quadruple (A&B) input.
) pulse SIGN+ 2. CW/CCW pulseinput.
direction 3. Command pulse/direction input.
CN2-12 input SIGN-
pagee 21
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4. Encoder signal terminal CN3

CN3 socket is female and plug is male (needle), which is used to connect
theencoder. Twisted-pair shielding wireis suggested. When the length exceeds
10 meters, power and grounding cable is better to use multi-core wires and the
wire size should be bigger than 0.15mm?2.

1112 13 14 15 16 17 18 19 20

gooooooood
ogopooooooad

12345678910
EPSL1 driver encoder signal terminal

Table 3.4 Encoder signal terminal CN3

Terminal Signal name Symbol Function 1/0
number
CN3-7 —_
CN3-8 vee Servo motor encoder uses +
CN3-17 5V power supply and the
Encoder power v pou Upply
CN3-18 supply wire size will increase when
CN3-9 the cable length exceeds 10m. N
CN3-10 GND
CN3-19
M otor, driver and cabinet _
g - ground should connect
CN3-20 Shielding ground PE together with the encoder
ground.
CN3-2 Encoder A+ input A+ Connect to servo motor
CN3-1 Encoder A- input A- encoder phase-A
CN3-4 Encoder B+ I nput B+ Connect to servo motor
CN3-3 Encoder B- I nput B- encoder phase-B
CN3-6 Encoder Z+ Input Z+ Connect to servo motor
] _ i encoder phase-Z
CN3-5 Encoder Z- I nput Z Typed
CN3-16 Encoder U+ I nput U+ Connect to servo motor
CN3-15 Encoder U- Input U- encoder phase-U
CN3-14 Encoder V+ Input V+ Connect to servo motor
CN3-13 Encoder V- Input V- encoder phase-V
CN3-12 Encoder W+l nput W+ Connect to servo motor
CN3-11 Encoder W- I nput W- encoder phaseW
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3.4 1/Ointerface
1. Switch signal input interface

COM+

Servo driver

— 12~24V i 2.35K i
SWo -
COM-{ !

_____________________

Fig.3—4 Type 1switch signal input interface

(1) External power source is provided by user. Please note if the power
polarity is misconnected, the driver may be damaged.

(2) Power supply requirement: DC 12~24V (Recommend: DC 24V),
current>100mA.

2. Switch signal output interface

S \
: Servo driver
max70mA |

— max25V

"
-

Fig.3-5 Type 2 switch signal output interface

(1) External power source is provided by user. Please note if the power
polarity is misconnected, the driver may be damaged.

(2) Open-callector (OC) output, the maximum current is 70mA and maximum
external power source voltage is 25V. If the rated value is exceeded or the
output isdirectly connected to power source, the driver may be damaged.

(3) Iftheload isrelay or other inductive load, an anti-parallel diode is needed
for current free-wheeling. If the diode polarity is misconnected, the driver may

be damaged.
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3. Pulsesignal input interface

s
]
PULS* | 3300

— O # [
PULS- | E
SIGN+ 1 3300 i
— O 3% Dt
SIGN- | i

Fig.3-6 Type 3 pulsesignal input interfacein differential drive mode

1) For differential sgnal drive, RS422 driver, eg. AM 26L S31 is suggested.
2) In order to improve the pulse data anti-noise ability, the differential drive

mode is suggested.

4. Driver optical encoder input interface

Motor side

T I ——

X=A. B, Z, U, V, W =---mm====--=m---

Fig. 3-7 Type 4 servo driver optical encoder input inter face

Recelving encoder output A, B, Z. U, V. W signal.
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4. Long-wiredriver (differential output) interface

AM26L.531
or analogy

AM26L.S32
or analogy

o ()
7o ()
b

OzZ+ ( ) T
Oz- &
hd

A
hd
o
4
o,
hd

e

s

Servo driver

'
'
|
Il
!
1
1
1
]
'
t
Controller
\

Fig. 3-8 Type 5 long-wiredriver output interface
(1) Long-wiredriver output signal is non-isolated
(2) For long-wire signal receiver, in this case, a 330Q resistor is connected at
theinput.
[NOTEI

u  Driver and motor must be grounded reliably. Driver power feeds the
motor through power transistors. Improper wiring or grounding may
introduce noiseto the system. For this, firmly grounding is required.

u Toavoid dectrical shock, driver protection ground (PE) terminal must be
connected to cabinet protection ground (PE).

u  Symbal () inthismanual representstwisted-pair wires.

3.5 Power supply circuit

The following graph depicts the driver wire connection with 3-phase and single

phase power supply.
(1) 3-phaseAC 220V power input
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____________ N
AC 220V/50Hz 0 L I
R - R | p
5 Naise Sl IS
so—filter P

:[Motor = L

Voo [ JLOMF
1224V COIN

Servo driver

EEEERE
[l

Fig. 3-9 3-phase 220V driver wire connection

(2) Single phase AC 220V power input

Single phase

220V

Noige
filter

—CG o—

:[ Motor

Voe _]_—(10[\/|+
12 ~ 24V COIN

Servo driver

Fig. 3-10 single phase 220V servo driver wire connection
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Chap. 4 Parameters

[CAUTION]
Inappropriate parameter setting may cause the system unstable.
Pleases be careful for it.
Forward rotation means motor rotation is counter-clockwise seen from
the motor shaft direction. Reverse rotation means motor rotation is
clockwise seen from the motor shaft direction.

3.Parameters with “3” can be modified and displayed, but is not
effective in the control until written into EEPROM and then re-power
on. Other parameters value can be changed and become effective in the
control immediately after changing.

Parameterswith “y” areread-only parameters, writingisinvalid.
Parameters with “A” are under development for future function
extension.

4.1 Parameter overview

Table4.1 User parameters (Password: 58)

Default
No. Parameter name Set range range
00 Driver password 0~9999 58
01% Driver version display _ _
02% Software version —_ —_
iy 03¢ LED initial display status 0~30 0
=]
8. 043% Control mode selection 0~8 0
o
= Torque limit input -
o 05 disable 0~1 0
g 06 Driver disableinput 0~1 1
o ineffective
S
07 Zero-spged input Asgnal 0~1 1
function selection
Zero-speed input -
08 selection 0~1 0
pagee® 2 7 e
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093% Driver version selection 0~50 15
10A Analog output channel 0~8 0
selection
Default
No. Parameter name Set range range
o u Position loop gain 500~8000 2200
2. Position feed-f d
12 ition orwar .
g gain 0~100 0
5 L.
ol 13 Position feed-forward -
— filtering time constant 0~1024 2
o} 14 Speed loop gain 500~ 8000 3000
o . .
15 Speed loop integral time -
g constant 500~ 6000 2000
3 16 Speed sampling filtering 0~ 4096 5
@ time constant
v 17 reserved _ _
18A Speed loop differential 0~100 0
19 reserved _ _
20 Sfunction enable 0~1
21 Sfunction constant 1~16
23~24 reserved J— [
. Motor encoder feedback
25% frequency-division ratio 1~255 1
Output pulselogic -
g 263 reverse 0~1 0
Q.
g. 27% Input pulselogic reverse 0~1 0
S )
Command pulse input
§ 28 mode selection 0~2 0
o 29 Command pulse disable 0~1 1
- input ineffective
2 reserved _ _
% 30
Electrical gear
g’ sl numerator 1~999 1
@ Electrical gear
32 denominator 1~9999 1
33~36 reserved _ _
pagees 2 8 -

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Chap. 4 Parameters

Internal position register
87 loop times selection 1~16 16
38 reserved _ _
Acceleration time
39 constant 10~3000 200
0 Deceleration time 10~3000 200
_g) constant
g_ 41~42 reserved —_ —_
o 43 Speed refge;jince input 10~1000 200
o
c
)
8 24 Speed reference input 0~1 0
3 logic reverse
o
= Speed reference AR~
g 45 zero-drift compensation 2048~2048 0
% 6 Torque regflzjrr?nce input 1100 10
Q )
@ 47 Torque reference input 0~1 0
logic reverse
48 Torque limit setting 0~300 200
49 reserve _ _
Positioning complete —
50 range 1~9999 50
51 Zero speed 0~2000 50
- 52 Speed arrival 0~3000 2000
Q —
o 53 Position error exceed 1~~9999 500
ho} setting
8 54 Position error abnormal 0~1 0
= setting
Q
3 55~57 reserved _ _
@ M echanical brake action
2 58 delay time 1~1000 10
8— 59 reserved _ _
g
M echanical brake action
% €0 time with motor running 0~1000 10
o M otor speed when 0~200 50
Q 61 ;
» mechanical brake acts
62~63 reserved _ _
64 ! ”p”;;‘e%[‘g'n'og'c 0~255 0
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65 reserved _ _
66 Input termlAnaI logic 0~255 2
selection
67~68 reserved _ _
. Communication method
693 selection 0~2 0
Software input
- 70A connection point, 0~1024 0
o 0O communication control
%_ % 71 reserved _ _
5 2 232, 485
Q > 723% communication driver 0~255 0
% & number setting
@ o 232, 485 communication -
Q 3 73% speed-rate setting 0~6 0
n
. 232, 485 communication
74% protocol selection 0~8 6
75~82 reserved _ _
Internal position _ -
83 command 1 speed setting 9999~9999 1
- Internal position
= 84 command 1 pulse —9999~9999 1
2 number setting
g
= Internal position _ -
- 85 command 2 speed setting 9999~9999 1
o
n —
- Internal position
=, 86 command 2 pulse —9999~9999 1
S number setting
8 Internal position
= 87 command 3 speed setting | 299979999 1
S —
- Internal position
o 88 command 3 pulse —9999~9999 1
2 number setting
S .
Internal position
~+ . - ~
2 89 command 4 speed setting 9999~9999 1
n
Internal position
90 command 4 pulse —9999~9999 1
number setting
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91

Internal position
command 5 speed setting

—9999~9999

92

Internal position
command 5 pulse
number setting

—9999~9999

93

Internal position
command 6 speed setting

—9999~9999

94

Internal position
command 6 pulse
number setting

—9999~9999

95

Internal position
command 7 speed setting

—9999~9999

96

Internal position
command 7 pulse
number setting

—9999~9999

97

Internal position
command 8 speed setting

—9999~9999

98

Internal position
command 8 pulse
number setting

—9999~9999

99

Internal position
command 9 speed setting

—9999~9999

100

Internal position
command 9 pulse
number setting

—9999~9999

101

Internal position
command 9 speed setting

—9999~9999

102

Internal position
command 9 pulse
number setting

—9999~9999

103

Internal position
command 10 speed
setting

—9999~9999

104

Internal position
command 10 pulse
number setting

—9999~9999

105

Internal position
command 11 speed
setting

—9999~9999
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106

Internal position
command 11 pulse
number setting

—9999~9999

107

Internal position
command 12 speed
setting

—9999~9999

108

Internal position
command 12 pulse
number setting

—9999~9999

109

Internal position
command 13 speed
setting

—9999~9999

110

Internal position
command 13 pulse
number setting

—9999~9999

111

Internal position
command 14 speed
setting

—9999~9999

112

Internal position
command 14 pulse
number setting

—9999~9999

113

Internal position
command 15 speed
setting

—9999~9999

114

Internal position
command 15 pulse
number setting

—9999~9999

115

Internal position
command 1 moving
speed

0~3000

100

116

Internal position
command 2 moving
speed

0~3000

100

117

Internal position
command 3 moving
speed

0~3000

100

118

Internal position
command 4 moving
speed

0~3000

100

119

Internal position
command 5 moving
speed

0~3000

100

120

Internal position
command 6 moving
speed

0~3000

100
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121 Internal position command 0~3000 100
7 moving speed
Internal position
122 command 8 moving speed 0~3000 100
Internal position
123 command 9 moving speed 0~3000 100
Internal position
124 command 10 moving speed 0~3000 100
Internal position
125 command 11 moving speed 0~3000 100
Internal position
126 command 12 moving speed 0~3000 100
Internal position
127 command 13 moving speed 0~3000 100
Internal position
128 command 14 moving speed 0~3000 100
Internal position
129 command 15 moving speed 0~3000 100
Internal position
130 command 16 moving speed 0~3000 100
S 83 131 | nternal speed commandl1 -3000~3000 500
=
5 ° g 132 | nternal speed command2 -3000~3000 500
o - 2
3’ 8 133 | nternal speed command3 -3000~3000 500
g 134 | nternal speed command 4 -3000~3000 500
383 135 | nternal torque commandl —300~300 50
g % g 136 | nternal torque command2 —300~300 50
S8
3 § 137 | nternal torquecommand3 —300~300 50
n =
e 138 | nternal torque command4 —300~300 50
139 Delay register 1 0~9999 100
_ 140 Delay register 2 0~9999 100
=}
o & 141 Delay register 3 0~9999 100
® 3
g 2 142 Delay register 4 0~9999 100
- 9
2 2 143 Delay register 5 0~9999 100
3 § 144 Delay register 6 0~9999 100
e 8
e 2 145 Delay register 7 0~9999 100
o
146 Delay register 8 0~9999 100
147 Delay register 9 0~9999 100
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148 Delay register 10 0~9999 100
149 Delay register 11 0~9999 100
150 Delay register 12 0~9999 100
151 Delay register 13 0~9999 100
152 Delay register 14 0~9999 100
153 Delay register 15 0~9999 100
154 Delay register 16 0~9999 100
155— reserved _ _
4.2  Parameter function
Table4.2 Parameter function (Password: 58)
Parameter . Default
Number Function
name range
Prevent the parameters from being changed by mistake.
Before changing other parameters, this parameter must be 0~9999
00 Password set to 58 first. After setting other parameters, change this
parameter to be other values except 58 to avoid other [ 58]
parameters changed by mistake.
1.  This parameter is for checking only and can not be
) . modified.
0% Dnvgr versionf 5 By changing parameter NO.09 [ Driver version -
display . . . . .
selection], driver version will change accordingly.
3. Please use the compatible driver and motor.
02% Software This parameter is for checking software version only, can L
version not be modified.
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03%

sniess Ae|dsip eniu|

Selection for the initial LED display content after powering

on.

LALILPPRER

NDNNDNNNNNNRERERERRERR P
00N U WNREOOOWONOO W

08,

Display motor speed;
Display motor feedback pulse lower 4 bits;

Display motor feedback pulse higher 4 bits;

Display position receiving command lower 4 bits;
Display position receiving command higher 4 bits;

Display position error;
Display encoder resolution;
Display speed reference input value;

Display torque reference input value percentage[ % ];

: Display motor average current;
: Display pulseinput frequency;
: Display main circuit voltage;

: Display rotor positioninacircle;
: Display input terminal status;

: Display output terminal status;
: Display encoder status;

: Display control mode;

: Display operation status;

: Display I d;

: Display I g;

: Display alarm record 1;

: Display alarm record 2;

: Display alarm record 3;

: Display alarm record 4;

10, 12, 14, 29~35 are reserved;

043%

UO1198 |8 8pOW [0JJU0D

Select driver control mode

Setting Value Mode

0 Position control mode

Speed control mode

1
2 Torque control mode
3

Position mode

Speed
mode

4 Position mode

Torque
mode

5 Speed mode

Torque
mode

Internal position control
mode

Internal speed control
mode

Internal torque control
mode

[o01
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CN2-26 (C-MODE) isused to switch between Mode | and
Modell;
= = To disable analog torque limit signal input

05 =3 (counter-clockwise or clockwise). 0~1
%5 1: input valid; Responsetotorqueinput signal normally; [ 1]
g3 0: input invalid. Mask off the torque input signal.
o=

@) (@]
S oS o
< = = Q3 B
o 3 o =8 g
§| & 5 5 5
E ° 3
0 Normal CW
3 limit
a switch
o no action
Do C
% 9]
Y r§ CCW direction
S ke] Operation is
o ] prohibited, CW
3 ~ direction is
Q I allowed
o
<
g 0o &

06 ) o 9 Normal, CW 0~1
5 3 limit switch [ 1]
2 2 no action
5 g8
. _ ~
= ) C
g %2
S e CW direction

L ke] operation is
] prohibited, CCW
~ direction is
z allowed.
— CCWL and CWL input are both
2 | neffective. Clockwise and
1 o X N
= counter-clockwise operation are both
o
allowed.
If this parameter is set to zero, and CWL/CCWL are
both open circuit (not connect to COM-), driver will
have alarm 23 [driver disable abnormal].
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I'n speed control mode, ZEROSPD signal (Pin CN2-23)
function selection.
value ZEROSPD signal function 0~1
07 0 When ZEROSPD signal isvalid , [ 1]
Zero-speed motor speed is clamped to be zero.
input function - - -
sdlection 1 When ZEROSPD 5|gn§l isvalid,
motor speed referenceis zero.
erg(j);]z?eed Enable and disable zero-speed clamp ZEROSPD signal
effectiveness (Pin CN2-23) ) ) o
sdlection Switch between enable and disable, this parameter isvalid
08 for speed control mode. 0~1
ZEROSPD signal valid and invalid [ o]
Value -
selection
0 ZEROSPD input disable
1 ZEROSPD input enable
Dri Accordingto“l. 5 SC seriesdriver compatible motor”
river ; ; -
. ; set proper driver version number to this parameter. 0~50
093% version f .
selecti M ake sure to choose the compatible driver for the motor, [ 15]
ection : o
otherwise, unexpected condition may be happened.
Analog output monitoring:
0: Motor speed (0~5V, 5V for the maximum speed)
1: Motor torque (0~5V, 5V for the maximum torque)
2: Motor current (0~5V, 5V for the maximum current)
Analog 3: input pulse frequency (0~5V corresponding to O~
output 0~8
10A channel 500K ) [ 0]
selection 4: Speed command (0~5V correspondingto -10V~
+10V)
5: Torque command (0~5V corresponding to-10V~
+10V )
6: Main circuit voltage (0~5V corresponding to 0~500V)
Set the position loop controller proportional gain to define
the position control response curve. Larger setting value 500~
1 Position loop | means higher gain, higher stiffness, less delay. Faster 8000
gain positioning for the same frequency pulse command. [2200]
Too large value for this parameter may cause system
unstable, oscillation or overshoot.
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This parameter can be set to change the speed
feed-forward term in the position control (%) .Larger
12 Speed feed setting value means faster and better position loop 0~100
forward response and pasition tracking. Too large value for this [0]
parameter may cause system unstable, oscillation or
overshoot.
Feed This parameter can be used to set the time constant of the 0~1024
13 forward time | filter for the speed feed-forward term. Thisfunction can
constant reduce the speed overshoot or detuning. (21
Setting the speed loop controller proportional gain. 500~
Speed loop Larger setting value means highgr I_oop gain, higher fitness. 8000
14 gain Usually, the bigger the load inertiais, the larger value should [3000
be set. The gain is suggested to be set higher, aslong as
thereis no system oscillation. )
The smaller the setting value is, the faster the integration 500~
Speed loop is, And he higher the stiffnessis. Usually, the bigger the 6000
15 integral time | load inertiais, the bigger the Setting Value should be. The [ 2000
constant value is suggested to be set smaller, as long asthereis no 1
system oscillation.
W hen the motor speed error is large, properly increasing
Speed the value of this parameter can get better performance. 0~8100
16 detection If the load inertiais large, the value can beincreased.
filter Too large value will slow down the response and may (ol
cause oscillation.
Speed The bigger the setting value is, and the smoother the speed 0~8100
17 Command . .
filter command is. Too large value will slow down the response. [ o]
Speed loop -
18 differential Speed loop differential gain parameter. 0~100
A X [o0]
gain
Encoder This parameter is used for setting the encoder output pulse
output S X . . 255
25 Frequency frequency d|V|S|qn ratio. qu example, if phe encoder is 1
divis 2500-line resolution, and this parameter is set to be 5, the [ 1]
ivision : . ;
ratio A/B signal output will be 500 lines.
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Chap. 4 Parameters

W hen the motor is rotating clockwise, phase-B pulseis
leading phase-A pulse. (When the motor is rotating
counter-clockwise, phase-B pulseislagging phase-A
E pulse) T his parameter can be used for reversing the logic of
8 phase-B pulse, thus changing the phase relationship
Q between A and B
2 CCW rotation | CW rotation
263% c vave | PhaseA [T LT L] T LT ]| o
8 [o0]
o
g decl RN RE I RERE RN
g 0 not
® reverse
1 Phase B
reverse
- When you want to change the motor rotation direction but
c do not want to change the polarity of the command signal
8 from the controller, this parameter can be used.
. 3 0~1
27% =1 Value Motor rotation direction [0]
@ 0 (+) command, counter-clockwise
@ rotation
8 1 (4+) command, clockwise rotation
This parameter is used for setting the command pulse type
given by the controller tothedriver. There are three kinds
of command pulse type showing as follows:
g
3 Command Signal cCcw Cw
> value
3 pulsetype name | command [command
° Pulse/
28 5 mode 0|~ 2
2 CW/CCW 01
: 1| s | Gen |
s command SIGN
% mode
2 A/B pulse PLUS
mode
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Chap. 4 Parameters

29

Command
Pulse
input disable
Invalid

This parameter determines the command pulse input
disable. Signal (INH, Pin CN2-2) isvalid or invalid. When
this parameter is set to 1, even INH islow. The command
pulseinput is not disabled.

Value INH input
0 invalid
1 valid

0~1
(11

31

Joye ewnu uoieoldnnw
Aouanba .4 as|nd puewwo) 1ndu|

32

Joreuiwiousp
uolredi|dinnuw

fouanba .y esind
puewwod Indu|

Command pulse frequency multiplication function
(electrical gear)
Purpose:

@® — The parameter can be used for setting the
corresponding motor speed or position for the unit input
command pulse.

@ — The controller output frequency is not high
enough to get the required speed reference, this parameter
can be set to multiple the frequency to achieve higher
command frequency. Division/multiplication function
diagram

~

Numerator
Position (NO.13) position error
command -+ counter

pulse »O >

v

Denominator

(NO.14) Feedback pulse

Electrical gear ratio setting range: 1/1800= G= 1800
Electrical gear ratio recommended range: 1/100=G=100

1~9999
(11

1~9999
(11

1B 10144800 Bu eIy
puewwod Bunsod

W hen position command frequency is divided or multiplied
too many times, (more than 10 times or less than 1/10),
this parameter is used for reducing the motor speed jump
because of the frequency division or multiplication.

Value Time constant
0 No filtering function
1 !
~ L arge time constant

2048 l

0~2048
[o01

37

uonefes
J8IUNod
doo| Jesibai
uonsod
feuJoiu|

The selection range for the inter nal position register loop
counter is 1~16.

1~16
[ 16 ]
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Chap. 4 Parameters

I'n speed control mode, the time duration for motor
accelerating/decelerating from zero speed to the rated
speed (ms).
Acceleration 10~
39 time constant speed reference | 3000
(ms) [200]
|
real speed l : :
ta td
) N
0 tDis]c:Ieranon The larger the parameter is, the longer the time duration ;8;0
constant(ms) for accelerating/decelerating is; The smaller the parameter [200]
is, the shorter the time duration for accelerating
/decelerating is.
2 This parameter can be used for setting the ratio between
g motor speed and analog speed reference voltage. ( Speed
9 reference signal terminal isat pin CN2-33, signal ground is
E at CN2-35) 10500
43 2 Speed control command = input voltage x parameter [200]
= setting value;
-§ No.43 default value is 200. For example, if analog input is
a 10V, the speed command will be 2000rpm; |f analog input
g- is 5V, speed command will be 1000rpm,
W hen you want to change the motor rotation direction, but
2 not change the analog speed reference polarity, this
- § parameter can be used.
88
a4 o 3 Value | Rotation direction 0~1
2 5 0 (4+) command, counter-clockwise rotation [o01]
% § (viewed from the shaft)
3 1 (+) command, clockwise rotation (viewed
s from the shaft)
9 9 This parameter can be used for adjusting the external —2048
45 .g % analog speed reference zero-drift; Changing every unit of ~2048
% 2 this parameter can adjust 5mV of the drift. [ o]
o
=N
S a
o
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Chap. 4 Parameters

This parameter can be used for setting the ratio between
motor torque and analog torque reference voltage.
(Torque reference signal terminal is at pin CN2-31. signal
Torque ground is at CN-36) 1100
46 command Torque control command = input voltage x parameter
input gain setting value; [10]
No.46 default valueis 10. If input is 10V, torque control
command will be 100%; If input is 5V, torque control
command will be 50% .
This parameter can be set to change the torque reference
Torque Input polarity.
command 0~1
a1 input Value M otor torque direction [0]
reverse 0 (+) command, counter-clockwise torque
1 (+) command, clockwise torque.
L This parameter is used for limiting the maximum motor -
48 g:?nugellmlt toque. Default value 200 means motor torque is limited (;20?60’0
within 200% of the rated torque.
This parameter can be used for setting the positioning
Positioni complete signal(COIN,CN2-3) output time sequence when
ositioning ; TR
50 complete motor arrives at the reference position is given by the | 1~9999
range command pulse. - A [50]
When the rest of the position error counter number is
within the value set by this parameter, the position
complete signal will output.
This parameter is used for setting the zero speed detection
(ZSP,CN2-34) output time sequence. 0~2000
o1 Zero speed When motor speed is below the setting value, signal ZSP [50]
will be sent out.
In speed and torque control mode, this parameter is used
for setting the speed arrival signal (COIN,CN2-3) output
5 Speed arrival | time sequence. 0~3000
When motor speed exceeds the setting value, speed arrival [2000]
signal will be sent out.
This parameter can be used for setting the threshold value
for the position error overlarge.
Position Parameter value=[ Threshold value for position error
53 error overlarge (Pulse number) ] / 256 1~9999
overlarge If the position loop gain is small and the setting value of [500]
setting this parameter is also too small, position error overlarge
protection (Alarm NO.9) will be activated even there is no
position error.
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Chap. 4 Parameters

Disable the position error overlarge protection.

Position
error Value Position error overlarge protection 0~1
54 overlarge -
: 0 Valid [0]
protection - -
H : Invalid. Even if the pulse number exceeds
ineffective B
1 the setting value of parameter No.53. the
motor will keep running
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Chap. 4 Parameters

Define the process from mechanical brake break-off signal
to motor current cutting off(servo idle) for motor stop.

After servo-ON signal is turning off, it takes about 6ms for
software calculation, then BRK signal will be sent out. As
the mechanical brake has delay time, after time duration
Ta, then, the brake will actually act. During this period, to
Avoid motor minor shift or the working panel falling off,
the motor must be kept powered by electricity to maintain
thetorque. Only after he mechanical brake actually acts,
the electricity can be turned off.

Value for this parameter should be larger than
Ta(Mechanical brake delay time), to avoid motor minor
shift or component falling off.

No0.58= (Setting value) x2ms.

invalid
valid
o Servo-ON —l brake hold 0~1000
about 6ms « (101
__Brakerdease | brake hold
BRK lta ————

Brake release |

Actual brak J . .
ctua ra_e. -— — - d idle (No electricity)

| No.s

dos J0j0W JOJaW I UOIDY e g [edlueyds

Motor  maintain electricity
current
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Chap. 4 Parameters
<
8
£g
=3
88
3 = To define the processes from mechanical brake break off
g = : . ) A 0~1000
60 g signal to motor current cutting off (servo idle) during [10]
~ @ motor running.
S8
29 The value of Tb is either the value of parameter NO.60 or
Q - the value of the motor speed in parameter NO.61, chosen
3 the smaller one from the above two values.
n No.60=(Setting value)x2ms,
o<
228
61 3 g8 0~200
g 38 [50]
sgd
_ Bl Bl Bl Bl Bl Bl Bl Bl
p=}
B T7 | T6 | T5 | T4 | T3 T2 T1 TO
& —
64 g & 0 [0 [0 [0 [0 [oO 0 o 0~255
53 [o01]
S —
& A A A A A
o O:input low effective 1: input high effective
Bl Bl Bl Bl Bl Bl Bl Bl
g 9 T7 T6 T5 T4 T3 T2 T1 TO
o'
0~255
66 g5 0 0 0 |o 1 0
8& [2]
S8
0: output low level 1: Output high level
Communication method selection
3 9 Paramete
= 3
Q3 r value 0 1 2 -
693 @ S 0~2
’ %5 Commun | Non-commu [o0]
= §' ication nication RS232 RS485
=}
method
o 8 . .
2. g o Select for the communication driver number, must agree
72% ; 5§ with the upper-level controller setting. (;'“025’5
=8 &
@g

PDF created with pdfFactory trial version www.pdffactory.com

pagees 4 5



http://www.pdffactory.com
http://www.pdffactory.com

Chap. 4 Parameters

Q
-3 value 0 1 2 3
o N
g22Q 0~6
73% = .': Baud 2400 4800 9600 19200 01
5 o=
e 28R rate
5
o 0 7bit, even parity check(e), 1stop bit
©
' % g o 1 7bit, odd parity check(o), 1 stop bit o8
74% 8 g 8 2 7bit, no parity check(n), 2 stop bit [ 6]
8g §1> The setting of this parameter must agree with the
S settings of upper-level controller.
@ s
8
78 = g Q The bigger the setting value is, and the smoother thetorque | 0~8100
@ 2 2 command is. Too large value will slow down the response. [ 0]
0]
o
8 q
8 % g Y —9999
R i+
g &=>= Internal position command (pulse number) =
Internal position command setting value x pulse number
per rotate+ Internal position command pulse number
Sg setting value.
g8S83 —9999
84 =z23%¢2 ~9999
S 5 2353
@3g52 [1]
Q [
85 Internal position command 2 speed setting —0999~9999
86 Internal position command 2 pulse number setting [ 1]
87 Internal position command 3 speed setting —9999~9999
88 Internal position command 3 pulse number setting [ 1]
89 Internal position command 4 speed setting
90 Internal position command 4 pulse number setting
91 Internal position command 5 speed setting
92 Internal position command 5 pulse number setting
93 Internal position command 6 speed setting
94 Internal position command 6 pulse number setting
95 Internal position command 7 speed setting
96 Internal position command 7 pulse number setting
97 Internal position command 8 speed setting
98 Internal position command 8 pulse number setting
99 Internal position command 9 speed setting
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Chap. 4 Parameters

100 Internal position command 9 pulse number setting
101 Internal position command 10 speed setting
102 Internal position command 10 pulse number setting
103 Internal position command 11 speed setting
104 Internal position command 11 pulse number setting
105 Internal position command 12 speed setting
106 Internal position command 12 pulse number setting
107 Internal position command 13 speed setting
108 Internal position command 13 pulse number setting
109 Internal position command 14 speed setting
110 Internal position command 14 pulse number setting
111 Internal position command 15 speed setting
112 Internal position command 15 pulse number setting
113 Internal position command 16 speed setting
114 Internal position command 16 pulse number setting
115 Internal position command 1 moving speed
116 Internal position command 2 moving speed
117 Internal position command 3 moving speed
118 Internal position command 4 moving speed
119 Internal position command 5 moving speed
120 Internal position command 6 moving speed
121 Internal position command 7 moving speed
122 Internal position command 8 moving speed -
123 Internal position command 9 moving speed 0~3000 [100]
124 Internal position command 10 moving speed
125 Internal position command 11 moving speed
126 Internal position command 12 moving speed
127 Internal position command 13 moving speed
128 Internal position command 14 moving speed
129 Internal position command 15 moving speed
130 Internal position command 16 moving speed
131 I nternal speed command 1 Speed command
132 I nternal speed command 2 proportion setting
133 I nternal speed command 3 value asNo.43
—3000~3000
134 Internal speed command 4 [5001
135 I nternal torque command 1 Torque command
136 I nternal torque command 2 proportion setting
137 I nternal torque command 3 value asNo.46
— 300 ~ 300
138 Internal torque command 4 [50]
139 Delay register 1 Delay time form
140 Delay register 2 Internal position
141 Delay register 3 command n to
142 Delay register 4 Internal position
143 Delay register 5 Command n+1,
144 Delay regisier 6 delay time = setting
- value* 10ms
145 Delay register 7 0~9999 [100]
146 Delay register 8
147 Delay register 9
148 Delay register 10
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Chap. 4 Parameters

149 Delay register 11
150 Delay register 12
151 Delay register 13
152 Delay register 14
153 Delay register 15
154 Delay register 16
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Chap. 5 monitoring and operation

Chapter 5 Monitoring and Operation

5.1 Panel operation

The pand is composed of 5 LEDs and 4 buttons,“MOD”“«>%1” and “SET”. It
isused for displaying the system status and setting parameters.

The operation is based on different levels, which are described level by leve as
follows:

Level 1: It isused to select one of the 4 operating modes with the button “MOD?”.
Press “SET” to go into the second level. After typing the parameter number, press
“SET” going into the third level and the parameter value can be changed. Button
“MOD?” can be used for returning to the upper level when you are at level 2 or leve 3.
When setting the parameters, press “MOD?”, the parameter value will not be changed.
In short:

~

(500) (= (D GED

. v

“MOD”: Mode sdection/ cancellation

“” : Shifting bit pogtion

“1” : Valueincrease

“SET” : Confirm

During operation, the bit where the decimal point is blinking indicates this bit
can be madified. If all 5 LEDs’ decimal points are blinking, there is alarm and
the alarm number will be displayed. If press the same button continuoudy, the
following condition may be happened:

Button The condition may happen
Switching between different control modesor keeping
MOD .
going back tothe upper level
— K eep shifting the bit position to the left
Increase the bit value without carrying. After reaching 9,
f restart from O.
pagees 4 9 e
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SET If the operation isfor EEPROM , it will keep writing
EEPROM.

The operation selection diagram is shown asfollows:

Monitoring
mode Y

dais -dp_ | Y

Parameter
setting

SET -PA
o) = —>| SET
1) Parameter Second
L managemenv level

MO
EEP - op || €

A 4

A

Speed trial

run v

TSPE ED

Fig. 51 Operation mode selection diagram (Thefirst level)
5.2 Monitoring Mode (DISP)

1. Selecting the monitoring mode “dI SP” from the first level, press “SET” to
enter the monitoring mode and L EDs display “dP0”.

2. In the monitoring mode, there are 35 monitoring variables. Press “1” to
increase the value, press “<—” to change the position. After choosing the needed
display number, press “SET?” to enter the specific display.

3. If you want to display other variables, press “SET” or “MOD”(In
monitoring mode, these two buttons have the same function for return) to exit the
present display and return tolevel 2.

4. If you want to go to other operation modes, press “MOD”, and it will go
back to the upper level. When arriving at thefirst level, pressng “MOD?” can switch
between different modes.
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5. If thereisalarm, the decimal point right to the 5 LEDs will blink. It will not
affect the button operation. When the alarm is clear, the display will return to
normal.

In monitoring mode, the operation code and corresponding display content is shown

in Fig. 5.1.
Table 5.1 Status Display
Operat : _se7— | Display
) Display MOD ' '
ion content MNP exampl Brief explanation
code R e
M otor speed Motor reverse rotation speed
dP 0 (r/min) -1000 1000r/min
Motor feedback o
dP 1 . 13C6 At current position, motor has
pulselower 4 bits accumulated 2F13C6
g Motor feedback (hexadeciAmaI)A pulsesin the
P 2 pulse higher 4 bits 2F reverse direction.
dp 3 | Positioncommand A023 Position command has
lower four (Pulse) accumulated 18A02
P 4 Pasition command 18 (hexadecAimaIA) pulsesin the
higher 4 bi (Pulse) forward direction.
- Position error has
dP 5 Pé)gt:(;\)error 101 Accumulated 101 pulsesin the
u positive direction.
dP 6 M otor encoder 2500 M otor gncoder has 2500-line
lines resolution.
dP 7 ﬁlppeii reference 50 Speed referenceis50 (r/min)
Torque reference Torque reference input is 100
dP 9 input (%) 100 %
Motor average Motor average phase current
dp 13 current (A) 4.2 is4.2A
Command pulse Position command pulse
dP 15 frequency (kHz) 100 frequency is 100 kHz.
Main circuit — .
dP 16 voltage (V) 330 Main circuit voltage is 330V.
Rotor absolut Rotor absolute position is
dP 17 (())si(t)iron isnoauc(iercle 1531 1531in acircle (afull circle
P corresponding to 10000)
pagee 51
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Input terminal signal, light

dp 1g | !nputterminal LI | indicates there is input at this
status bit
. Qutput terminal signal, light
dp 19 | Outputterminal 1 | indicatesthereis output at

signal this bit.

Encoder status, light indicates

dP 20 Encoder status LT thereisinput at thisbit.

Control mode is 1(speed

dpP 21 Control mode C1
control mode)
dpP 22 Operation status Cn-on Operation status: running
dP 23 Id 0 Current at field direction
Current at vertical to field
dP 24 Iq 8192 direction, rated torque
operation.
dP 25 Alarm record 1 Err01 Alarm record 1isNo.1 alarm.
dP 26 Alarm record 2 Err01 Alarm record 2 isNo.1 alarm.
dp 27 Alarm record 3 Err01 Alarm record 3isNo.1 alarm.
dP 28 Alarm record 4 Err01 Alarm record 4 isNo.1 alarm.
Note:

1. Input pulseistheone after the dectrical gear.

2. Postion command pulse frequency is the actual input pulse frequency
before the electrical gear. The minimum unit is 0.1 kHz Forward rotation is
displayed by positive number, and reverse rotation is displayed by negative
number.

3. Rotor absolute position representsthe rotor position in a circle with respect
tothestator. Oneround isacircleand the valuerangeis 0~9999.

4. Oper ation status display:
“Cn oFF” : indicatesthe servo system isnot running (Driver isnot started,
or thereisalarm).
“Cnon”: indicatesthe servo system isrunning.

5. Terminal input status is shown in Fig. 5-2 and output status is shown in

Fig.5-3. Dotted lines at the upper part of the LEDs are the bits for monitoring
theterminal status.
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A_CLR (Alarm clear) T[T CWL(CW drive disable)

INH ( Pulse command input disable) CCWL(CCW drive disable)

C-MOD (control mode selection)
ZREOSPD (zero speed clamp)

zero)

na

Fig. 52 Input terminal display (If the dotted lineison, it meansthe
Corresponding input terminal isON. If the dotted lineis off, it means
the corresponding input terminal is OFF. )

CLE (counter clear to [ SRV-ON (servo enable)

] o o

COIN(Position/Speed arrival) BRK _OFF(brake signal)
TLC(Torque 1imit) ALM(alarm signal)
ZSP(zero speed detection) S-RDY(servo ready)

ooboad

Fig. 5-3 Output terminal display (If thedotted lineis on, it meansthe
corresponding output terminal isON. If thedotted lineis off, it means
the corresponding output terminal isOFF.)

5.3 Parameter setup (SET-P)

[NOTE]

Before changing other parameters, parameter No.O ( NO.O
[Password]) must be set to be 58 first.

Parameter setting will become effective immediately after change.
(Except for the parameters needed system re-power on) . Wrong

parameter settings may cause the abnormal function of the driver
and cause accident.

If the changed parameter is not written into EEPROM, it will not be
saved after the system power -off.

If the system lost power during the EEPROM written, please set the
parametersagain.
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At the firgt level, sdect “SET-P”, press “SET” button to enter the parameter
setting mode.  Use “1”, “<—” button to choose the parameter number, then press
“SET” to enter the parameter.

Use “1”, “<—” button to set up the parameter value. The decimal point of the
right most LED will be blinking. Press “SET” to confirm the parameter change and it
will come back to the upper level automatically.

If you are not satisfied with the parameter value, do not press “SET?”, but press
“MOD?” to cancel this operation and return to the upper level. The parameter will
remain the same value as before change.

After every change to the parameter value, please re-enter the parameter,
double check and make surethe parameter value has been changed.

Note: In the parameter table, the parameter with “3” in front needs to be
written into EEPROM after change and re-power on the system tolet it effective.

5.4 Parameter management (EEPOP)
Parameter management deals with the operation between DSP RAM and

EEPROM. At the first level, select “EEPOP”, press “SET” button, and then go into
the parameter management mode.

Parameter management has 3 modes, use “1” to sdect the mode number, then
press “SET” to enter the corresponding parameter management.

Table 5.2 gives a brief explanation to the parameter management.

Table5.2 Parameter management

Operation Corresponding
operation Brief explanation
code relationship

The parameter values in the RAM are
written into EEPROM.

RAM
If the user changes the parameter value, U
Parameter only the value stored in DSP’s RAM will
EE-0 change temporarily and will return to the EEPROM
writing original value after next power on. If want

to change the parameter value | parameter region
permanently, you need to use this written
command and the parameter will remain
the changed value after next power on.
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Read all the parameters’ default value to Parameter default

the RAM and write them into EEPROM value
parameter region.

Parameter During next power on, the default ~u'
EE-1 parameter values will be used. Please note, RAM
read different driver version has different
parameter values. M ake sure ‘u'
thedriver version is correct before using EEPROM

the default value.
parameter region

Theflowchart of parameter management isshown in Fig. 5-4.
1. Press“MOD” button to display “EEPOP”.
2. Press “SET” to enter the parameter management and select the operation

code. The default operation is parameter writing (“EE—07) .

3. Press “SET” button again and LED displays “EEP —?”. Keep pressng
button “SET”.(About 4 seconds)

4. When LED displays “Finish”, indicating the operation is completed, release
the button.

A 4 A 4
Fnish Fall
Fig. 5-4 Parameter management operation flowchart
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1 If you still keep pressing “SET” after the parameters written finished, the
operation will start from step 3 again.

I  If you release the button before “Finish” is displayed, the operation will be
cancelled automatically.

55 Speedtrial run
Make sure terminal TB and encoder terminal (CN3) is connected correctly and

control terminal (CN2) is disconnected.

I  Make sure sdlecting the correct [Driver version selection] parameter and
other parameters. Load isremoved from the motor shaft.

1  After entering the trial run mode, you can press “MOD” to exit the trial run
mode.

1 Before exiting thetrial run, please reduce the motor speed, otherwise, the motor
will stop dramatically fast and may cause unexpected problems.

1 If the servo enable signal (S-ON) is effective, it is impossible to enter trial run
mode.

I If speed trial run is OK, meaning the motor and driver satus is fine, the

connection is good.
(1) At level 1, choose “t-SPd”.
(2) Press“SET” to enter the speed trial run mode and L EDs display
“S—rdy”.
(3) Press “SET” to start speed trial run. The speed unit isr/min
and the value can be set by button.
(4) Press “—” to increase the speed for reverse rotation and press “1” to
increase the speed for forward rotation. If you release the button, the motor will
run at the setting speed.
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6. Driver alarm

S series driver has many protection functions. When one of the protections is

triggered, the driver will turn off the output with a certain sequence and generatethe

alarm at the sametime.

I When alarm occurs, LED pane will display an alarm number. The 5

Fig. 55 Speed tri\al run operation diangam

Chapter 6 Alarm and handling

LEDs’ decimal pointswill blink and the servo-on signal isturned off.

I  When alarm occurs, please shut off the power immediately and clear the

fault according to the alarm number. If the problem is identified to be

insdethedriver, please contact our company for solution.

Table 6.1 Alarm overview

Alarm Alarm name Brief reason
number
-------- normal
1 overload M otor stator current is overlarge for along time.
2 under voltage Main circuit is under voltage.
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Chap.6 Alarm and handling

3 Over voltage Main circuit is over voltage.
4 Main circuit power losing Main circuit only has signal phase power input.
phase
8 M otor over-speed Motor speed is over the rated value for a long
time.
9 Position error over-large Position error counter value exceed the
threshold
1 Command pulsefrequency | Command pulse frequency is higher than
abnormal 500kpps.
12 Serial communication Serial communication error
error
14 CAN communication error | CAN communication error
16 EEPROM parameter EEPROM stored data is destroyed.
error
20 IPM alarm IPM protection pin isalways high.
21 Phase V current abnormal The measured phase V current istoo large
22 Phase W current abnormal | The measured phase W current istoo large
23 Drive disable abnor mal Both clockwise and counter-clockwise position
limit disable input is disconnected.
25 Encoder AB pulses Encoder AB pulses are lost
missing
26 Encoder Z pulse missing Encoder Z pulseislost
27 Encoder UVW signal is Encoder U, V. W signal iswrong
wrong
30 Speed tracking abnormal Theerror between motor speed and speed
referenceistoo large.
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6.2 Alarm handling
The followings list several non-alarm failures and give some handling method to

identify the problem.

|® Motor can not run.|
1. Parameter: Control mode selection is not proper.

2. Wire connection: Not receiving CN2 servo-on signal: CN2 counter clear zero
is always valid (short circuit). CN2 command pulse input disable is
valid------ Monitoring input signal (dp 13) status via LED panel display, to
identify the problem.

3. Shaft is locked permanently: Shut off the power, disconnect the motor, turn
the motor shaft by hand to make sure the motor can rotate freely. If the motor
has lose-power brake, then, add a 24V DC power to the brake and try to turn
themotor shaft by hand.

@ Rotation isnot smooth]
Wire connection:

a) Servo- ON signal keeps appearing inter mittently.

b) CW/CCW signal of CN2 keeps appearing inter mittently.

c) Counter clear signal isvalid

d) CN2command pulseinput disable signal isvalid.

You can use LED panel to monitor input signal status (dp 13) toidentify the

problem.

@ Motor hasnoiseor vibration)
1. Parameter: The gain istoo high: speed gain or position gain istoo high; Speed

detection filter isnot set properly.

2. Ingallation: Machine and motor have resonance vibrations.

For every alarm, Table 6.3 gives some gener al handling methods.
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Chap.6 Alarm and handling

Table 6.3 Alarm handling method

Num. Alarm | Operation Alarm reason Handling
name status methods
During System Driver hassampled | @lncreasethe
acceleration or overlarge current acceleration or
9 deceleration several times. deceleration time;
1 8 During system @M ake surethedriver
§ running version is compatible
g with the motor model.
§, ®Replace thedriver
s and motor with a larger
power rating one.
During Main circuit power ®Increase the main
o Driver converter dc-link power transfor mer
_% power-on voltage is below rating, increase the
2 % 5 During system the setting value.. main power voltage;
i% 5 running @Check the main
% power and control
® power connection time
sequence.
During Main power supply | @M easuretheterminal
= Driver input voltageis voltage between (R. S
g. power-on higher than the and T) to see whether it
=3 During system rated acceptable iswithin the range.
3 é’, running voltage, @Check whether the
g which causesthe braking resistor is
é_ dc-link broken.
% voltage is higher
than the rated
value.
pagee 6 0 -
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Chap.6 Alarm and handling

= During driver R. T hasnoinput M ake sure the main
g. power-on power, or theinput power terminal is
4 =3 -During system power is not connected to 3-phase
=2 ,g, running enough. AC 220V power source
% -é orR. T terminalis
90_2 connected to single
‘é' phase AC220 power
source.
During system M otor speed @® Reduce the speed
running exceedsthe rated reference;
g speed for along @ Make sure the motor
g time.. model is selected
8 Q correctly.
'g ® Decrease parameter
% NO.4 [ Speed command
é input gain] value;
gl Make sure input pulse
frequency xelectrical
gear =500KHz
During system The number of Increase parameter
pY running position NO.11 [ Position loop
% error pulses is gain] value;
9 3 larger than Reduce the load and
-3 parameter NO.53 speed;
g [ Position error Increase parameter
§, over-large setting] NO.53 [ Position error
s value. over-large setting ]
value.
page* 6 1
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Chap.6 Alarm and handling

Thecommand pulse | @  Set the proper

frequency at the command  pulse

input frequency;

input of
@ Adjust parameter
position error
No.31. 32 value,
counter is larger reduce the
1 During system | than 500kpps. multiplication
running coefficient, to let

the command pulse
frequency be lower
than 500 kpps.
( Command pulse
frequency = input
command

frequencyxdivision/

multiplication

coefficient)
&, Check
5 Thedriver received | thecommunication line;
8 During . Check the baud rate and
3 dataisfound out to
g Communication serial port parameters
=} be different from .
12 3 setting;
S the one upper —level | o munication chip
2 controller hassent | failureinside the driver
o
after CRT check.
- During driver Re-set the parameters
g m power-on Thedatastored in or re-write the default
16 % % During EEPROM are parameter values. If this
z X alarm happens
o 2 Parameter destroyed. frequently, the driver
5 M anagement may have problem.
operation
During driver Driver version Re-set the driver motor
19 » ?;- & 9| power-on number is not model selection
E 2 o < -_— )
R § S 5 within the given parameter.
range.
pagees 6 2
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Driver power @ Check whether
moduleisdamaged. | motor power line and
encoder lineare
connected properly;
@ Check whether the
driver motor model
selection parameter is
20 correct.

® Check whether the
driver IPM module is
ok; after checking,
re-power on the system,
if the alarm No.20 till

exists, please contact our

company.
The reason could be
QD
21 g g 3 unstable power Driver power supply
é é % supply, damage or other
- During driver current sensor damage inside the
power-on damage or driver.
§_ o D AD sampling circuit
” o) § @ damage which
3
p =~ = causesthe
sampling error.
o @ Check the related
s During system Clockwise and circuit wiring and
23 ?3" running counter- power.
% clockwise position
QD
g limit @ Check parameter
3 disable inputs are | NO.06 value.
D

both disconnected.
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oo | ST e
24 During system waveform input power and
2 running abnormal caused by | @round.
i power @ If thiserror
) supply or IPM happens frequently, the
driver may have
module problem.
damage.
@® Check the encoder
©@ Connection wire.
?”)" ® Donot put the
25 S During system Thereisno encoder
% running Phase-A,B wire and motor cable
T signal between together, connect the
g driver and shielding wireto the
7 encoder, or the motor cover.
a encoder has ® Increasethe
sent the wrong acceleration
data. and deceleration time
@® Check the cable
connection, don’t put
%’1 the encoder signal wire
26 3 During system Z pulse signal together with the motor
.’: running generated cable.
% once every circleis ® Increase
3 not detected. acceleration and
g' deceleration time.
® Replacethe servo
motor.
m @ Check the encoder
a g’_ During driver The detected wire
27 3 i power-on encoder U, V. W @ Replacethe servo
8 < During system signal isineffective. motor
2 running They areOor 1 at ® Replacethedriver
= the sametime,
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@® Check whether the
load

mechanical part is

locked;

@ Check whether the

motor

power line and encoder

lineis connected

During driver M otor speed can properly;
30 power-on not track ® Check whether the
During system the speed reference driver
running for a IPM moduleis ok After
long time. checking, re-power on

the system, if the same
No. 30 alarm happens,
please contact the

company.

[Notel

u Explanation: “During diver power-on” means the servo system is under
disabled condition (S-ON ineffective);
“During system running” means the servo system is under enabled condition

(S-ON effective) .
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Chapter 7 Servo motor
Chapter 7 Servomotor

[NOTE])
I Servodriver must be compatiblewith the motor.
I  Motor windingU. V. W phase sequence should agree with the driver terminal.
I  Servo motor has precise feedback devices insde. Knocking or strong vibration
isprohibited during transportation and installation.
I If the user wants to choose the servo motor from other companies, please
notified usin the order and we will try our best to meet your requirement.

7.1 Model naming format
Motor model name is composed of frame number, product number and

perfor mance specs number :

[JDNEFL] [0 [
\— Extension code

Output torque (N.M) and Motor rpm

Feedback device number
(M represents optical encoder)

Servo motor serial number

Francissize

Francisszeis 40, 60, 80. 90. 110. 130.
Feedback device number: M - optical pulse encoder.

Output torque and Motor rpm: Upper 3 digits represent rated torque.

Lower 2 digits represent rated speed.

For example, if the output torque is 02030, it represents rated torque is 2N-m and
rated speed is 3000r pm.

Extension code: Z- lose-power brake

pagee® 6 6
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Chapter 7 Servo motor
1. Parameterslist of 60 serial servo motors

Moator model 60DN1-M 00130 60DN1-M 00230 60DN1-M 00330
Rated power (KW) 0.03 0.05 0.1
Rated speed (rpm) 3000 3000 3000
Rated torque (N.m) 0.0955 0.159 0.318

Maximum torque 0.287 0.477 0.954
(N.m)
Electric potential
coefficient (Vs/rad) 0.108 0.127 0.127
Torque coefficient
(N.VA) 0.108 0.127 0.127
Rotor inertia 1.31x10° 2.11x10° 4.11x10°
(Kg.m2)

Moator model 60DN1-M 00630 60DN1-M 01330 60DN1-M 01930
Rated power (KW) 0.2 04 0.6
Rated speed (rpm) 3000 3000 3000
Rated torque (N.m) 0.637 1.27 191

Maximum torque 1911 38 573
(N.m)
Electric potential
coefficient (Vs/rad) 05 05 05
Torque coefficient
(N.VA) 0.5 0.5 0.5
Rotor inertia 0.167x10* 0.26x10" 0.438x10*
(Kg.m2)
Encoder lines (PPR) 2500
Motor insulation o
level ClassF (155C)
Prevention level 1P65
Environmental temperature: -20°C ~ +50°C

Using environmental

Environmental moisture: relative moisture<90% (No frosting condition)

M otor winding
socket

Winding

X U
lines

\%

PE

Socket

number 3

2

Encoder socket

Signal

R 5v
lines

ov

Socket

number 2 3

Signal

. U+
lines

U-

Socket

number 10

1

o =z

12 13 14

15 1
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Chapter 7 Servo motor

2. Parameterslist of 80 serial servo motors

80DN1-M 024
Motor model | 80DN1-M 01630 30 80DN1-M 03230
Rated power (KW) 0.5 0.75 1
Rated speed (rpm) 3000 3000 3000
Rated torque (N.m) 1.59 2.39 3.18
Maximum torque 477 7.16 9549
(N.m)
Electric potential
coefficient (Vsrad) 05 05 05
Torque coefficient
(N.VA) 0.5 0.5 0.5
Rotor inertia 0.138x10* 0.3x10* 0.384x10*
(Kg.m2)
Encoder lines
(PPR) 2500
Motor insulation o
level ClassF (155C)
Prevention level 1P65
Using Environmental temperature: -20C ~ +50°C
environmental Environmental moisture: relative moisture<90% (No frosting condition)
o Winding u v w PE
Motor winding lines
socket Socket 3 2 4 1
number
Signal lines 5v ov A+ A- B+ B- Z+ Z-
nsuofn';)e; 2 3 4 |s| 6| 7 8 9
Encoder socket
Signal lines U+ U- V+ V- | W+ W- PE
Socket 10 | 11 | 12 | 13| 14 | 15 1
number

3. Parameterslist of 90/110 serial servo motors
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Chapter 7 Servo motor
4. Parameterslist of 130 serial servo motors

M otor model 90DN1-M 02430 110DN1-M 02030 110DN1-M 04030
Rated power (KW) 0.75 0.6 1.2
Rated speed (rpm) 3000 3000 3000
Rated torque (N.m) 2.39 2 4

M aximum torque
(N 7.16 6 12

Electric potential
coefficient (Vs/rad) 43 57 o4

Torque coefficient
(N.VA) 0.5 0.8 0.8

Rotor inertia 0.3x10% 0.31x10° 0.54x 10°
(Kg.m2)

M otor model 110DN1-M 05030 110DN1-M 06020 110DN1-M 06030
Rated power (KW) 15 1.2 1.6
Rated speed (rpm) 3000 2000 3000
Rated torque (N.m) 5 6 6

M aximum torque
) 15 12 18
Electric potential
coefficient (Vs/rad) 62 83 61
Torque coefficient
(N.VA) 0.83 1.33 1.0
Rotor inertia 0.63X 10° 0.76X 10° 0.76X 10°
(Kg.m2)
Encoder lines (PPR) 2500
Motor insulation ClassF (1557C)
level
Prevention level 1P65
Environmental temperature: -20C ~ +50°C

Using environmental

Environmental moisture: relative moisture<90% (No frosting condition)

M otor winding
socket

Winding

X U
lines

\%

W PE

Socket

number 3

4 1

Encoder socket

Signal lines 5v

oV

Socket

number 2

3 4 5

Signal lines U+

U- V-

PE

Socket 0

12 13

1
number pgage *

)

14

15 1
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Moator model 130DN1- 130DN1- 130DN1- 130DN1-
M 04025 M 05025 M 06025 M Q7725
Rated power (KW ) 1.0 13 15 2.0
Rated speed (rpm) 2500 2500 2500 2500
Rated torque
(N.m) 4 5.0 6 7.7
M aximum torque 12 15 18 2
(N.m)
Electric potential
coefficient(Vs/rad) 69.3 68 63 66
Torque coefficient
(N.M/A) 1.0 1.0 1.0 1.03
Rotor inertia 0.85% 10°® 1.06X 10° 1.26X10° 153X 10°
(Kg.m2)
Motor model 130DN1- 130DN1- 130DN1-M 0150 130DN1-
M 10015 M 10025 15 M 15025
Rated power (KW) 15 2.6 23 3.8
Rated speed (rpm) 1500 2500 1500 2500
Rated torque
(N.m) 10 10 15 15
M aximum torque 5 5 30 30
(N.m)
Electric potential
coefficient(Vs/rad) 101 69 u2 66
Torque coefficient
(N.VA) 1.67 1.0 1.58 0.88
Rotor inertia 1.94x10° 1.94x10° 277X 10° 277X 10°
(Kg.m2)
Encoder line 2500
(PPR)
Motor insulation ClassF (155C)
level
Prevention level P65
Us ng Environmental temperature: -20C ~ +50°C
environmental Environmental moisture: relative moisture<90% (No frosting condition)
Winding lines
M otor winding 9 v v w PE
socket Socket 3 2 4 1
number
Signal lines 5v ov A+ A- B+ B- Z+ Z-
Socket 2 | 3 4 5 6 | 7| 8 9
number
Encoder socket ] ] W
Signal lines U+ U- V+ V- W+ ; PE
Socket 0| 11| 12| 138 14 [15] 1
number hacad 7 0

g 1
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7.2 Motor installation dimension

Chapter 7

Servo motor

1. Thedimension of 60/80/90 serial servo motor installation: Unit (mm)

60 80 90
serial serial serial
Rated
torque 0.0955 0.159 0.318 0.637 1.27 1.91 1.59 2.39 3.18 2.39
(N =+ m)
LA 85 93 113 96 122 146 129 147 165 190
LB 20 20 20 31 31 31 35 35 35 35
LC 1.5 1.5 1.5 3 3 3 3 3 3 3
LD 8 8 8 7 7 7 13 13 13 13
LE 38 38 38 50 50 50 70 70 70 80
LF 60 60 60 60 60 60 80 80 80 86
LG 66.5 66.5 66.5 70 70 70 90 90 90 100
LZ 55 55 55 45 45 45 55 55 55 6.5
S 8 8 8 14 14 14 19 19 19 16
LC
LB
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Chapter 7 Servo motor

2, Thedimension of 110/130 serial servo motor installation: Unit (mm

110 serial 130 serial
Rated
torque 2 4 5 6 4 5 6 7.7 10 15
(N m)
LA 157 | 187 | 202 | 217 | 164 | 173 182 196 | 217 | 260
LB 55 55 55 55 57 57 57 57 57 57
LC 5 5 5 5 5 5 5 5 5 5
LD 12 12 12 12 14 14 14 14 14 14
LE 95 95 95 95 10 | 110 110 110 | 10 | 110
LF 110 | 110 | 10 | 110 | 130 | 130 130 130 | 130 | 130
LG 130 | 130 | 130 | 130 | 145 | 145 145 145 | 145 | 145
LZ 9 9 9 9 9 9 9 9 9 9
S 19 19 19 19 22 22 22 22 22 22
LB LA

LG, LD %
|

¢LER7
+Sh6
|
|
|
|
T
I
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Appendix

1. Motor power calculation

Based on motor rated speed and rated torque, the servo motor power can be
calculated by the following equation:

W = @ NM
60
W: Motor power, unit: W;
M: Motor torque, unit: Nm;
N: Motor speed, unit: rpms
For example: 130ST-M 10015 motor, itstorqueis 10N-M and speed is 1500r pms

Based on the above equation, the power is  W=(10x1500)
x2x3.14+60+1000=1.57 (KW)

2.  Electrical gear ratio

The meaning of ectrical gear ratio and its adjustment method:
In position control mode, theload actual speed is:
Command pulse speed xG x mechanical reduction gear ratio
In the diver with mechanical gears, the dectrical gear ratio G iscalculated by the
following equation:

P "M

pulse

L

G =

P : The number of pulsesfor every motor cycle; it representsthe number
pulse

of pulses feed back by feedback device for the motor rotating one round. For a
2500 pulseincremental encoder, the number of pulses feed back to the driver is
2500x4=10000 a rounds

M: Pulse calculation equivalent (mm). It refers to the upper-leve
controller resolution;
L: Lead screw pitch (mm);
i M echanical gear ratio
i= driven gear teeth number (machine sde)
driving gear teeth number (motor side)
For example: If the upper-level controller pulse equivalent is 0.001lmm;
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Chapter 7 Servo motor

M echanical reduction gear ratiois i=driven gear/ driving gear =36/ 24; Lead
screw pitchisémm; Motor encoder is 2500P/r, the number of encoder feedback
pulses per round is 2500x4= 10000.

Based on the above equation:

10000 0.001° 36

G = 24 _ 5
2

6

[Notel

I  When the dectrical gear ratio is not 1, there may be remainder after
divison operation. In this case, there will be position error; the maximum
error will be motor minimum movement. (Minimum resolution 1/20000 per
round )

I For direct connection (without mechanical gear), the calculation will be the
same as above except that the mechanical gear ratioisi=1.

This manual is not an assurance for the industrial
proprietary and not a promise to any execution right.
In addition, for the issues concerning the industrial
proprietary caused by using this manual, our
company will not be responsible for that.
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