5.6 DO function description in detail

5.6 DO function description in detail

Please refer to the "6.5.3 digital input / digital output” for details. The following
table is afunctional description of 10.

No | Symbol function | Function explanation
Al
0 OFF _ Ways Forced output OFF.
invalid
1 ON Alwaysvalid | Forced output ON.
5 RDY Servo ready OFF: Servo m:_:un power supply_ is off; Or darm occurs;
ON : Servo main power supply is normal, no alarm occurs.
3 ALM Alarm OFF: Alarm occurs; ON : No aarm occurs.
OFF: Servomotor speed is higher than parameter P160 (in
CCW or CW);
z eed
4 ZSP o P ON : Servomotor speed is lower than parameter P160 ((in
CCW or CW).
8 BRK Electromagne | OFF: Electromagnetic brake applies the brake;
tic brake ON : Electromagnetic brake releases the brake.
9 RUN Servoisin | OFF: Servomotor is not operated;
motion ON : Servomotor in operation.
... | OFF: motor torque does not reach the limit value;
11 TRQL | Torque limit . ’
Q a ON: motor torque reaches a limited value.
When torque control,
12 SPL Speed limit | OFF: motor speed is not limited.
ON: the speed of the motor reaches the limit.
Homi
13 HOME oming After homing has completed, the HOME output is ON.
complete
Electromagne
ticbrake | OFF: brake of electromagnetic brake;
23 | BRKNET (EtherCA | ON: the electromagnetic brake is rel eased.
T The output state is determined by the bit0 in 60FE.
controll)
24 | NETIOO EtherCAT
25 | NETIO1 . o -
26 | NETIO2 Correspondi | Refer to the "6.6.3 digital input / digital output"
ng control | section for details.
27 | NEmos | M52
28 | NETIOA4
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Chapter 6 Communication functions

6.1 Common object description

1. 6040h Control Word

See part of the "6.3.2 control word 6040h".
2. 6041h Status Word

See the "6.3.3 state word 6041h" section.
3. 6060h Mode Of Operation

At present, only four modes of operation are supported.

6: origin regression model; 8: synchronous position mode;

9: synchronous speed mode; 10: synchronous torque mode.

Before sending the enable command, it is necessary to determine the value of the
object and enable the subsequent running mode to receive the object value of the
enable command.

4. 607Ah Target Position

The target position is taken into effect in the CSP position mode. The position
instruction received by the current cycle indicates the absolute position that the servo
needs to run in the current cycle, the unit is User Unit.

5. 60FFh Target Velocity

The Target Velocity description takes effect in the CSV speed mode, and the
speed instruction received by the current cycle indicates the speed of the target that
the servo runs in the current cycle operation, the unit is User Unit/s.

6. 6071h Target Torque

The Target Torque is taken into effect in the CST speed mode, and the torque
instructions received by the current cycle represent the target torque that the servo
runs during the current cycle operation, with aunit of 0.1% rated torque.

7. 6064h Position ActualValue

Position Actua Value, the unit is User Unit.
The original data of the single loop value of the encoder can be read out by
2601h, and the readout data is most high aigned. If the encoder digit is less than 32
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6.1 Common object description
bits and the low bit complement O, for example, the encoder resolution is 17 bits, the
bit31 to bitl5 is the 17bit single loop vaue of the encoder, and the bit14 to bitO bit

complement O.
The original data of the encoder's multi circle value can be read out through

2602h.
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Chapter 6 Communication functions

8. 606Ch VelocityActualValue

The actual speed velocity is User Unit/s.
9. 6077h TorqueActualValue

The actual torque value is 0.1% torque per unit.
10. 2600h Err Code

When the servo driver has an error darm, it can read the driver's error code
(except ERRG0) through this object.

ERRG60 indicates that the communication between the servo driver and the
EtherCAT host (OP mode) fails, and the ERRG0 will be automatically cleared after
the communication of the servo drive with the EtherCAT host is successful.11.2601h
Absolute Position

The absolute position of the absolute value is the absolute position of the single
loop of the encoder. The type is 32 digits, the encoder position is unified into 32 bits,
and the low bit is zero.

Example: 17 bit absolute value encoder. The data range is 0x0000 O000H ~ Oxffff
8000H ,

20 bit absolute value encoder. The data range is 0x0000 OOO0H ~ Oxffff

fOOOH.
23 bit absolute value encoder. The data range is 0x0000 OOO0H ~ Oxffff
feOOH.
23 bit absolute value encoder. The data range is 0x0000 O000H to OxFFFF
feOOH.

12. 2602h Multi Turn

Multi Turn is the multi loop information of the encoder. It is only valid for the
multi circle absolute encoder, and the multi circle display range is OxO000H to
OxffffH.

13. 2603h First Z Event: First Z Event is only valid when adapting the
incremental encoder. After the Z signal appears, the value is changed to 1, when
Absolute Position is corrected to the true value.

14. 2604h Vibration Period: The parameters are not used for the time being.
15. 2605h DC Bus Voltage: Servo drive DC busvoltage, unit: V.
16. 2606h Power Module Internal Temperature

The internal temperature of the module, unit: centigrade.

102



6.1 Common object description

17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

2670h Accumulative Loop Rate: Cumulative load rate per unit:%.
2671h Regenerative Loop Rate: Regenerative braking load rate per unit:%.
2680h Sub Index 1: Pos Loop Command

The position instruction value received by the servo unit is User Unit/s.
2680h Sub Index 2: Pos Loop Fedback

The motor position feedback value, the unit is User Unit/s.

2680h Sub Index 3: Pos Loop Error

Servo position tracking error, the unit is User Unit/s.

2681h Sub Index 1: Velocity Loop Motor Speed

Servo speed loop feedback speed, unit: RPM.

2682h Sub Index 1: Torque Loop Motor Actual Torque

Actual torque of servo torgue ring, unit: % rated torque.

2682h Sub Index 2: Torque Loop Motor Actual Peak Torque
Servo torque loop actual peak torque, unit: % rated torque.

2682h Sub Index 3: Torque Loop Motor Actual Current

The actual current of the servo torque loop, unit: 0.1A.

2682h Sub Index 3: Torque Loop Motor Actual Peak Current
The actual peak current of the servo torque loop is 0.1A.

26A0h Para Motor Current Rms Rate: Motor rated current, unit: 0.1A.
26A1lh Para Motor Torque rate: Motor rated torque, unit: 0.INm.
26A2h Para Motor Speed Rate: Motor rated speed, unit: RPM.

27FEh Operation Command: Interna operation instructions, reserved.

27FFh Operation Status: Interna operation instructions, reserved.
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Chapter 6 Communication functions

6.2 EtherCAT communication

EtherCAT is the Abbreviation of (Ethernet for Control Automation
Technology).EtherCAT is a communication mode between the master slave and the
real-time Ethernet developed by the German BECKHOFF company, which is
managed by ETG  (EtherCAT Technology Group) .

The basic concept of EtherCAT communication is that the DataFrame sent
through the host passes from the server, sending and receiving Data from the server
while receiving and sending the Data from the server.

EtherCAT uses a Ethernet framework based on IEEE802.3.

With the same 100BASE-TX Ethernet as Base, the length of the cable is the
longest, and the number of receiving servers is up to 65535, so it can form Network
indefinitely. And when Ethernet Switch is used alone, it can aso be received with the
TCP/IP normally used.

6.2.1 CANopen over Ether CAT structure

| Servo Application |

1

Object Dictionar, | Application Layer
EtherCAT | ) y . g
State
Machine SDO PDO Mapping
Registers Mailbox Process Data
FMMUO FMMU1 Data Link Layer
Sync Sync Sync Sync
ManagerO Managerl | | Manager2 Manager3

EtherCAT Physical Layer
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6.1 Common object description

6.2.2 Ether CAT state machine

Init

(P1) | (IP)
Pre-Operational (s
(on (PS)| (SP)
(OP) Safe-Operational
(SO) (0s)
Operational
status Explaination
Deviceinitiaization.
Init Mailbox communication and process data communication can
not be used.
Pre-Operational | The current state can be used in mailbox communication.
Sefe Opeaiona | 01 o (RePDO) et ot o recivd
Operationa Periodic I/0O communication can handle PDO output data
(RXPDO).
Sate migration Explaination
IP Start the mailbox communication.
Pl Interrupt the mailbox communication.
PS Start to update the input data
SP Stop to update the input data
SO Start to update the output data
oS Stop to update the output data
OoP Stop to update the input data/output data
Sl Stop to update the input data/ mailbox communication
ol Stop to updat_e aI_I input data/output data/ mailbox
communication data.
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Chapter 6 Communication functions

6.2.3 LED status

The status of the EP3E driver LED is located on X5 (IN) and X6 (OUT) socket, as
shown in the following figure.

T

T

RUNO L/A0 RUN1 L/AL
& &

()

(#)

=

gl

H—T1

1. L/AO, L/A1l (Link Activity) LED (YELLOW LED)

L/AO LED displays the state of the X5 communication interface, L/A1 LED
shows the state of the X6 communication interface. The contents of each LED display
are shown in the table below.

Link/Activity LED

Description

Off Communi cation unconnected
The communication is connected and the communication is
) . activated.
Flickering on
200 200 (
ot ms ms
on The communication has been connected and the

communication is not activated.

2. RUNO, RUN1 (Run) LED (GREEN LED)

RUN LED Description
Off INIT status
Pre-Operationals status.
Blinking on 20 )20 (
off
Safe-Operationa status.
Single Flash oo 1000 200

ms ms

ms
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6.1 Common object description

RUN LED

Description

On

Operational status
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6.2.4 Data Type

Name Description Range

SINT Signed8bit -128 ~127

USINT Unsigned8bit 0~255

INT Signed 16bit -32768 ~ 32767

UINT Unsigned 16bit 0 ~ 65535

DINT Signed 32bit -21247483648 ~ 21247483647
UDINT Unsigned 32bit 0 ~ 4294967295
STRING String Value

6.2.5 PDO mapping

I ndex Sub-Index Name Data Type
6040h - Controlword UINT
607Ah - (Target Position) DINT
SUB | DATA
(”Z\‘t'))'f; INDEX | TYPE
y (1byte) | (1byte)
1 6040h 00h UINT
RxPDO
600k 2 607:Ah OO:h DI:NT
10 | OOOOh OOh
ndex Sub-Index Name Data Type
6041h - StatuswWord UINT
6064h - (Position Actual Value) DINT
606Ch - (Velocity Actua Value) DINT
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6.1 Common object description

TxPDO
(1A00h)

INOEX | o | TyPE
(1byte) | (1byte)
1 6041h 00h UINT
6040h 00h DINT
606.Ch OQh DI[\IT

10 DDI.:H:lh D.Dh

SyncManager consist of several PDO. SyncManager PDO Assign Object
SyncManager PDO Assign Object (RxPD:1C12h, TxPDO:1C13h) shows the
relationship between SyncManger and PDO.

The following figure shows the SyncM anager PDO mapping.

Sync Manager
Assign Object

Mapping Object

Object Dictionary

Sync Manager Entity

Index

Object Contents

1C10h

1C11h 1C12h

1C13h

1C12h

RxPDO

Mailbox

1C13h

TxPDO

Receive

Mailbox RxPDO
Send 1601h

TxPDO
1A02h

1600h

1° RxPDO

1601h

2" RxPDO

1602h

3" RxPDO

1603h

4" RxPDO

1A00h

1% TXxPDO

1A01h

2" TXPDO

1A02h

3" TxPDO

1A03h

4" TxPDO

PDO mapping

The following table is a PDO mapping that has been basically set up. This setting

is defined in EtherCAT Slave Information file (XML file).

1. PDO Mapping

RxPDO Control Mode of Target Target Target
(1600h) Word Operation position Velocity Torque
(6040h) (6060h) (607Ah) (60FFh) (6071h)
Mode of Position Veloctiy Torque

(-:’;\%%g) Staztetazmc))rd Operation Display | Actual Value | Actual Value | Actual Value
(6061h) (6064h) (606Ch) (6077h)
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2. PDO Mapping
RxPDO | Control Word Tar_g_et
(1601h) (6040h) 'C(’gos;i?]r;
TXPDO | Status Word Aclzg;it\igllue
(1A01h) (6041h) (6064h)
3. PDO Mapping
RxPDO | Control Word VTeaI‘(r)%ietty
(1602h) (6040h) (60FFh)
(1);%2% Ste(ltGlé)i l’:/];) rd ACTI? ZII t\l/c;?u e AC\t/lf :;I) (i/tgllu e
(6064h) (606Ch)
4. PDO Mapping
RxPDO | Control Word | Target Torque
(1603h) (6040h) (6071h)
00 [ st viora | phonin T e
(1A03h) (6041h) (6064h) (6077h)

6.2.6 According to the synchronization of DC (Distributed

Clock)

Master

Master Application
Master user
shift time
—
Frame‘ 0]

Slave
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Cycle time (1C32h:02)

Master Application

Cycle time (1C32h:02)

SyncO shift time
4A_‘

IJ

Shift time (1C33h:03)

y
Sync0
Event

Calc + Copy time
(1C33h:06)

Inputs Latch

Sync0
Event

Shift time (1C32h:03)
R EEE————
Calc + Copy time (1C32h:06)

1

Outputs Latch

A4
Sync0
Event



6.3 Drive mode

6.3 Drive mode

6.3.1 Servo state machine

Low level High level Drive

Power off or reset power power Function

O Start —PO

v O:ERIBIFIRNG (Auto skip 0)

Not ready to switch on

(Wt FRRE)

l LA (Auto skip 1)

15:Fault reset

Disable
voltage:12

Yvy

AR ERRD) |« PR

Disabl

A
Shutdown:2 4

7:Disable voltage
A

Ready to switch on .
(EHIFOFF) D

A

|
|
|
|
|
|
|
Switch on disabled Fault | Yes No No
|
|
|
|
|
|
|

_._/Shutdown:3 | DU IV SO AN S i

! | 6-Shutdown 14 BESTS R,
(Auto skip 2)

Switched on

voltage:10 (RBRAE & RAROFF)

Quick stop active

(RiRALIE)

|
T

A
Enable Fault reaction active

operation:4 v 5:Disable opration (RRALTRH)

16:Enable
operation (EBRON) 8:Shutdown

11:Quick stop

Operation enabled J

13:Error occurs

9:Disable voltage

Low-level power: i 4IdR iR
High-level power: ZB{R
Drive Function: {8k ON

Status Explanation
Not ready to switch on Connect the control power supply and in the initialization.
When theinitialization is completed, the servo parameters can be
Switch on disabled . P P .
set. The current state is unable to supply the main power supply.
The current state can turn on the main power supply and the servo
Ready to switch on o p . pp'y
parameters can be set. The drive isin an inactive state.
The main power supply is On state, and the servo parameters can be
Switched on POWEr PPy 1SN S P
set. The driveisin an inactive state.
) In the non Fault state, the function of the driver is started, the torque
Operation enabled i
can be applied to the motor. The servo parameters can also be set.
i ) The Quick stop function has been executed.The servo parameters can
Quick Stop active
be set.
, , The Fault state caused by Quick Stop or servo. The servo parameters
Fault reaction active
can be set.
Falt After Fault reaction is processed, the driver function is not activated.
The servo parameters can be set.
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Chapter 6 Communication functions

Control command and state switching

The operation mode can be changed through 6060h (operation mode). On the
server, the choice of the running mode is carried out at the same time as the
associated target changes. If the main server is switched to a new mode of operation,
switch to the same mode immediately.

Control word

CiA402 Status switching Control word 6040h 6041h
bit0O~bit9*1
LRt : .
No control instruction 0000h
Start—Not ready to switch on
. . No control instruction
WG — ATk 7o i b _
If an error occursin the 0270h
Not ready to switch on—Switch on disabled o . .
initialization, go directly into 13
A5 R o — ] il 4 %
. _ . 0006h 0231h
Switch on disabled—Ready to switch on
AR R HE 8 UF — S5 AR 4T T A7) IR A
0007h 0233h
Ready to switch on—Switched on
SEAFSTIT AR IR A B —17] iRki2 47 Switched
. 000Fh 1237h
on—Operation enabled
Rl RIS AT — 84T el IR fi g
) ) 0007h 0233h
Operation enabled— Switched on
SR FT A IR A BE— il IR A
0006h 0231h
Switched on—Ready to switch on
e e HE 8 i — el R TG Wi
0000h 0270h
Ready to switch on—Switch on disabled
A IRI8 AT — fril e 25 4F
0006h 0231h
Operation enabled— Ready to switch on
Al IRI8 47 —frl IR TG b
0000h 0270h
Operation enabled— Switch on disabled
SEAFFT T AR IR A5 8 — {7 IR TG Bt
0000h 0270h
Switched on—Switch on disabled
Al RIB AT —> PR AL
) ) ) 0002h 0217h
Operation enabled—Quick stop active
Quick shutdown mode 605A is
PRI — 7] AR TG selected as 0~3. After shutdown, 0270h
Quick stop active—Switch on disabled natural transition is achieved
without command.
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6.3 Drive mode

Control word
CiA402 Status switching Control word 6040h 6041h
bit0~bit9* 1
In addition to the "fault" in any
. other status, once the servo driver
— WAL o
13 ) ) fails, it switches to the stop status 021Fh
—Fault reaction active .
without any control commands
automatically.
0080h
R — 1 AR G i P The rising edge of hit7 is effective.
15 0270h
Fault—Switch on disabled Bit7 remains 1, and other control
instructions are invalid.
o o Quick shutdown mode 605A is
PR TPl iz AT _
16 ] ) ) selected as 5~7. After the drive 1237h
Quick stop active—Operation enabled )
stopped, which send 000fh.

Note: because the bit10~bit15 (bitl4 meaningless) of the state word 6041h is related
to the running state of each servo mode, it is expressed in "0" in the upper table, and
the specific status please check the running mode of each servo.

6.3.2 Control word 6040h

Sub- Name/ . Data Op-
Index L Units | Range Access | PDO EEPROM
Index | Description Type mode
6040h | 0Oh ControlWord - 0~65535 | UINT RW Yes | ALL Yes
bit name description
Switch On 1: effective, 0: null and void
Enable Voltage 1: effective
Quick Stop 1: effective
Enable Operation 1: effective
4~6 Related to each servo operation mode
Fault reset for reset fault and warning, performs failure reset function.
Fault Reset Bit7 rising edge is effective; bit7 iskept at 1, and other control instructions are
invalid.
Halt In the mode of pause, please query the object dictionary 605Dh.
Related to each servo operation mode
10~15 Reservation
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1. Note:

bit0~bit3 and bit7 have the same meaning under each servo mode. Each bit bit
assignment is meaningless and must be combined with other bitsto form a
control instruction. Each command corresponds to a certain state, and the servo
driver is guided into the expected state according to the CiA402 state machine
switching process.

Command Bits of the controlword Transitions
Bit7 | Bit3 | Bit2 | Bit1 | Bit0

Shut Down 0 X 1 1 0 2, 6, 8

Switch on 0 0 1 1 1 3
Switch on+enable 3+4

operation 0 1 1 1 1 (NOTE)

Disable Voltage 0 X X 0 X 7, 9, 10, 12

Quick Stop 0 X 0 1 X 7, 10, 11
Disable Operation 0 0 1 1 1 5
Enable Operation 0 1 1 1 1 4, 16

Fault Reset _+_ < | x| x| x 15
NOTE After the Switch on status function is executed, which automatically
jumps to the Enable Operation state.

2. hitd~hit6 is related to each servo mode (see control instructions in different

modes).
Op-mode Bit 9 Bit 6 Bit5 Bit 4
hm - - - Start homing
Csp - - -
CS/ - - -
cst - - -
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6.3 Drive mode

6.3.3 Control word 6041h

Sub- Name/ . DataTy Op-
Index _ Units | Range Access | PDO EEPROM
Index | Description pe maode
6041h | 00h | Status Word 0~65535 | UINT RO | TPDO | ALL Yes
Set control instructions:
bit name description
0 Ready to Switch On
1 Switch On
2 Operation Enable
3 Fault
4 Voltage Enable
5 Quick Stop
6 Switch On Disable
7 Warning
8 Reservation
0: non remote control mode, EP3E series products
9 Remote only support remote control mode.
1: remote control mode
0: the position or speed of the target is not reached
10| Target Reached 1: target location or speed arrive
0: position instruction or feedback does not reach the
internal position restriction of software.
1: the position instruction reaches the position limit
of the software. After the absolute position limit of
11 | InternalLimit Active | the software is effective, the servo will run with the
position limit value as the target position and stop at
the limit value. The input reverse displacement
instruction can make the motor exit the overlimit
state and zero the position.
12~13 Related to the various servo modes
14~15 Reservation
0: the origin is unfinished or unfinished
15 | Zero completion 1: the original point has been returned to zero, the
reference point was found
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Note:
1. bitO~bit3, bit5 and bit6 are of the same meaning in each servo mode. Each bit
bit is read meaningless individually. It must be composed of other bits and
feedback the current state of the servo. The control word 6040h sends the
command sequentially, and the servo feedback has a definite state.

Status word PDS state
) Initialization
XXXX  XXXX XOxx 0000 b | NotReady to Switch on unfinished state
. . Initialization
XXXX XXxXX xXIxx 0000 b Switch on disabled finished state
. Main circuit power
XXXX  XxXXX X01x 0001 b Ready to switch on OFF state
XXX Xxxx x01x 0011 b Switched on Servo OFF/. SeVo
preparation
XXXX  XXXX X01x 0111 b Operation enabled Servo ON
XXXX  XXXX Xx00x 0111 b Quick stop active stop
XXXX  XXXX XOxx 1111 b Fault reaction active abnp rmal (alarm)
judgement
XXXX  XXXX XOxx 1000 b Fault abnp rmal (alarm)
judgement

1. Dbit1l0 and bit12~bit13 are related to each servo mode (see control instructions in
different modes).

Op-mode Bit 13 Bit 12 Bit 10
hm Original reset Homing attained target reached
error
csp Following error | Drive follows command value -
csv - Drive follows command value -
cst - Drive follows command value -

2. hit4, bit7, bit9 and bit1ll have the same meaning under each servo mode, and the state of the
servo mode after the feedback servo is executed.
Bit4 (main power on): 1, which indicates that the main circuit relay is absorbed.
Bit7 (alarm): 1 indicates the occurrence of an aarm. Whether the motor is moving during
aarm depends on the type of alarm.
When bit9 (remote): ESM is converted to PreOP, it changesto 1.
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6.4 Operation mode

6.4 Operation mode

EP3E only supports the following running mode for the time being  (6060h)

® Cyclic Synchronous Position Mode
® Cyclic Synchronous Velocity Mode
® Cyclic Synchronous Torque Mode
® hm mode
1. Associated target
Sub- Name/ . DataTy Op-

Index L Units Range Access | PDO EEPROM
Index | Description pe mode
Supported 0~ TP
6502h | 00h , - UDINT RO ALL No
Drive Modes 4294967295 DO

® Supported Drive Modes (Modeof operation) .
® Themode is supported when the valueis 1.

bit 31...16 | 16...10 | 9 8| 7|6 | 5| 4| 3|2 1 0

Op-mode Ms r cst [csv|csp| ip | hm vl pp

q
—
o]
e
<

Vaue 0...0 0...0 1 1 10 1 /0] 0] 0|0 0

Ms: manufacturer-specific
r: Reservation

bit name ab. | corepo
0 | Profile position mode (Profile position control mode) pp No
1 | Velocity mode (speed control mode) v No
2 | Profile velocity mode (Profile speed control mode) pv No
3 | Torque profilemode (Profile torque control mode) tq No
5 | Homing mode (position control mode of origin regression) hm Yes
6 | Interpolated position mode (Compensation position control mode) ip No
7 | Cyclic synchronous position mode (Cyclic position control mode) csp Yes
8 | Cyclic synchronous velocity mode (Cyclic speed control mode) csv Yes
9 | Cyclic synchronous torque mode (Cyclic torque control mode) cst Yes
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Sub- Name/ : Data Op-
Index L Units Range Access PDO EEPROM
Index | Description Type mode
6060h | 0Oh MOd%_ of -128~127 | SINT | RW | RxPDO | ALL Yes
Operation
® Setting the control mode of the servo drive
® Non - corresponding control patterns are prohibited.
Value Operation display mode ab. Cid
-128~1 | reserve
0 No mode change /no mode assigned O 0 A48 5 /45 2R % 8D Yes
1 Profile position mode (Profile o7 & % Hi i) pp | No
2 Velocity mode (5 42 il #5230 ) vl | No
3 Profile velocity mode (Profile i3 & #2 il f ) pv | No
4 Torque profile mode (Profile 4 tq | No
6 Homing mode CJi 55 [A1 A 47 B #2420 hm | Yes
7 Interpolated position mode (KMEAT B 42 il fi 20D ip | No
8 Cyclic synchronous position mode (Cyclic fi7 & 5 #l#i =) csp | Yes
9 Cyclic synchronous velocity mode (Cyclic 38 & 54l =) csv | Yes
10 | Cyclic synchronous torque mode (Cyclic 44D cst | Yes
11~127 | reserve
Sub- Name/ . Data Op-
Index L Units | Range Access PDO EEPROM
Index | Description Type mode
M odes of
6061h | 00h | Operation -128~127 | SINT | RO | TxPDO | ALL No
Display
® |ndicate the current control mode
® Definition is the same as 6060h (running mode).
Value BEEAEK fRIAR | XPRI*1
-128~1 | reserve
0 No mode change /no mode assigned Ves
R ARAT LA E)
1 Profile position mode (Profile 7 & 2= pp | Yes
2 Velocity mode (i 5 4 i 15 50 vl No
3 Profile velocity mode (Profilei & 45 #1510 pv | Yes
4 Torque profile mode ( Profil e % 15 Hil i ) tq Yes
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6 Homing mode CJi 5 [B] Y= 437 B 2 il A X0 hm | Yes
7 Interpolated position mode CRMEAL B 47 il f 20) ip No
8 Cyclic synchronous position mode ( Cyclicf7 & 5l =) csp | Yes
9 Cyclic synchronous velocity mode (Cydlic # EEHI#) | csv | Yes
10 | Cyclic synchronous torque mode (Cyclici:4 s Hili =) cst | Yes

11~127 | reserve

2.

Notice of switching control mode

By changing the value of 6060h (operation mode), which can switch the control
mode.

Please confirm the control mode of the servo drive in 6061h (running display
mode).

When the control mode is switched, please update the RxPDO object associated
with 6060h synchronization mode.

Under the changed control mode, the value of the object that is not supported is
uncertain.

It takes 2ms to change from control mode to handover. During this period, the
object values of TxPDO related to 6061h and control mode are uncertain.

Control mode switch to be executed above 20ms. It will be abnormal if the
control mode is continuously switched less than the 20ms interval.

Control mode switching must be carried out when the motor stop. It is impossible
to guarantee the action of control mode switching in the motor action (including
the origin of the regression action and the deceleration stop). The mode can not
be switched immediately or an exception will occur.

Under the condition of 6060h=0 and 6061h=0, if you change PDS state to
"Operation enabled”, abnormal actions will be occurred.

If 6060h sets a value beyond 0, if 6060h=0 is set, the previous control mode will
be maintained.

If there is no corresponding control mode in 6060h, abnormal protection will
occur.
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6.4.1 Periodic synchronous position mode

1.

Cyclic Synchronous Position Mode receives the target location (607Ah) running
mode through the PDO periodic update of the main server. In this mode, torque
deviation (60B2h) and speed deviation (60B1h) can be added up.

Structure diagram

Torque Offset (60B2h)

Velocity Offset (60B1h)

Position Offset (60B0h)

Target POSiIiO”(GOW'\h):éJ; Electronic Position ' Velocity | + ' Torque
4 Gear Control Control Control [
A A
E
P Torque Actual Value (6077h)
_ Velocity Actual Value (606Ch) Inverse
) . Electronic
. Position Actual Value (6064h) Gear
2. Associated target
Sub- Data PDO .
Index Name Access . Units
Index Type Mapping
607Ah - H k52 B (Target Position) | DINT | RW Yes PosUnits
60B0h - | /7B W Z (Position Offset) | DINT RW Yes Pos Units
60B1h - T P w7 (Velocity Offset) | DINT RW Yes Vel Units
60B2h - | HHHmZE (Torque Offset) | INT RW Yes 0.1%
e
6077h - SRR INT RO Yes 0.1%
(Torque Actual Value)
SWTSTH
sosch | . | NP DINT | RO Yes | Ve Units
(Velocity Actual Value)
SEFRAL .
6064h || KEE DINT | RO Yes | PosUnits
(Position Actua Value)
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6.4 Operation mode

6.4.2 Periodic synchronization velocity mode

In the cyclic Synchronous velocity mode, the master server specifies the target
speed (60FFh) to the driver to limit speed. In this mode, the main server can add
additional torque deviation (60B2h).

1. Structure diagram

Torque Offset (60B2h)

Velocity Offset (60B1h)

Target Velocity(60FFh) + l * Electroni Velocity + y Torque
=Q_’ eéer:rmc control control ||
A A
E
_ Torque Actual Value (6077h)
Velocity Actual Value (606Ch)
< Inverse [«
. Electronic
P Position Actual Value (6064h) Gear e
2. Associated target
Sub- Data PDO .
Index Name Access . Units
Index Type Mapping
60FFh - HAri# % (Target Velocity) | DNIT | RW Yes Vel Units
60B1h - HEE W2z (Velocity Offset) | DINT RW Yes Vel Units
60B2h - HAERZ (Torque Offset) INT RW Yes 0.1%
6077h - SRR INT RO Yes 0.1%
(TorqueActua Value)
606Ch - @}E%%ﬁ DINT RO Yes Vel Units
(Velocity Actual Value)
6064h - %B/M%E DINT RO Yes Pos Units
(Position Actual Value)
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6.4.3 Periodic synchronous torque mode

In the cyclic Synchronous velocity mode, the main server specifies the target
torque (6071h) to control the torque.

1. Structure diagram

Torque Offset (60B2h)

+
Target Torque(6071h) N

Max torque(6072h)

A\ 4

Torque
PositiveTorque Limit Value(60EOh) - Limit
Negative Torque Limit Value(60E1h) R > Ig,:?rlf, —>
E
_ Torque Actual Value (6077h)
B Velocity Actual Value (606Ch) Inverse Le
B Position Actual Value (6064h) ele;:g;)rnic
2. Associated target
Sub- Data PDO .
Index Name Access . Units
Index Type Mapping
6071h - HAs¥H (Target Torque) INT RW Yes 0.1%
6077h | HAESEPRE (TorqueActual INT RO Ves 01%
Value)
60B2h - | #JEmZ (Torque Offset) INT | RW Yes 0.1%
gosch | - | RPREML (VelodityActud | )\l Ry Yes | Vel Units
Value)
., "
6o6ah | - | XPLE (PosfionActud |\l g Yes | PosUnits
Vaue)
6072h - | B ECRME (MaxTorque) | DINT | RW Yes 0.1%
] "
6OEOh | - | EFERREIE CPosiive o 1l oy Yes 0.1%
Torque Limit Value)
1 | i
6OELh | - | SFERREIE (Negative | o\ oy Yes 0.1%
Torque Limit Value)
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6.4 Operation mode

6.4.4 HM mode

The origin regression method specifies the speed of the action and generates the
position instruction in the servo driver to execute the position control mode of the
origin regression action. If used in incremental mode, after power input, it is
necessary to perform the origin regression action before executing the position.

1. Structure diagram

Control Word (6040h)

+
Homing Method(6098h) -+
i’ Statusword (6041h)

Homing Speeds(6099h)

v

\4

Homin "
g Position Demand Internal

Homing Acceleration(609Ah) Method Value(60FCh)
or Position Demand Value(6062h)

A\

Home offset(607Ch)

\4

Digital Input(60FDh)

2. Associated target

Sub-
Index Name e Access PDQ Units
Index Type Mapping
6040h | 00Oh Controlword UNIT RW Yes -
6041h | 0Oh Statusword UINT RO Yes -
H N
607Ch | 0Oh- ome 2 DINT RW No Pos Units
(Home Offset)
Homi s
6098h | 0Oh- On_“ ng J7ik SINT RW Yes -
(Homing Method)
- Homing J# /% - - - -
6099h i H B %
00h AHIESR gt | RO No ;
(Number of entries)
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Chapter 6 Communication functions

Sub- Data PDO .
Index Name Access : Units
Index Type Mapping
| BRERAALE (Software | ) ) ]
Position Limit)
T H ) %
00h I E fE % (Number of USINT | RO No )
entries)
607Dh
AN l =]
otn | PLEMRmIEA DINT | RW No Pos Units
(Min.position limit)
AN I =]
oon | FLEREIRL DINT | RW No Pos Units
(Max.position limit)
Homing JHi# &
609Ah - I g i ] UDIN RwW Yes Acc Units
(Homing Acceleration) T
FEAThEEBE (Function
200Dh Select Switch) UINT RW No
£ B %I 5r¥ (Position
200Eh Scale Numerator) INT RwW No
o = Y| R 4R i
200ph | - | DLECARIYE (Postion o r gy g .
Scale Denominator )
Sub- . Data
Index Name Units Range Access | PDO
Index Type
6040h | 00h | ControlWord 0~65535 uil6 RW RxPDO
6098h | 00h | Homing Method -128~127 18 RW RxPDO
6099 - Homing Speeds - - - -
Number Of
00h ) 2 us RO No
Entries
Spee(j Dun ng Command unit
01h ) 0~4294967295 | U32 RW RxPDO
Searchfor Switch /s
Spee(j Dun ng Command unit
02h 0~4294967295 | U32 RW RxPDO
SearchForzero IS
Homing Command
609Ah | 00h | Acceleration wit | 0~4294967295 | U32 RW RxPDO
155
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6.4 Operation mode

Method 1

This method is the initialization action direction is negative direction if the
negative limit switch is not activated. (The drawing is an inactive state in a low
level state)

® The position of the origin is the position of the initial index pulse detected in the
positive direction position after the negative limit signal is not activated.

m— 6099h-01h i | | | i
—— 6099h-02h U L U
I

,,,,,,,,,,,

|
| Negative limit switch |
L |

&— negative direction Positive direction —>

Original reset in negative limit switch and index pulse

Method 2

® This method is that if the positive limit switch is not activated then the
initialization action direction is positive
(Thedrawing is an inactive statein alow level state)

® Thelocation of the origin is the position of the initial index pulse detected in the
negative direction position after the positive limiting signal is not activated.
(please refer to the following chart)

m— 6099h-01h N
—— 6099h-02h U

L]

Original reset in negative limit switch and index pulse
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Method 3, 4

® This method initializes the direction of action based on the state of the origin
switch at startup.

® The location of the origin is the negative direction side after the change of the
origin switch, or the detection location of the initial index pulse on the negative
direction side. (please refer to the following chart)

m— 6099h-01h N 1 ! ! ! |
—— 6099h-02h U IT' U
O
o

|
| index pulse !
[ originm !
L_switch 1
Negative Positive
direction direction

Original point reset at positive
point switch and index pulse

Method 5, 6

® This method initializes the direction of action based on the state of the origin
switch at startup.

® The location of the origin is the negative direction side after the change of the
origin switch, or the detection location of the initial index pulse on the positive
side. (please refer to the following chart)
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6.4 Operation mode

— 6099h-01h I . Il
—— 6099h-02h U L ‘ |
\
(—( 5 }»
B
.,
xom
[ Tindex 7}
L___pulse__4
[ Origin 1
L___switch 1
Negative Positive
direction direction
Original point reset at positive point switch and index pulse

Method 7, 8, 9, 10

This method uses the origin switch box index pulse.

The initial action direction of method 7,8 is the origin switch, if it is activated at
the beginning of the action, then it is negative direction.

The initialization action direction of 9, 10 is the origin switch, if it is activated at
the beginning of action, then it is positive direction.

The location of origin is the index pulse near the rising edge of the origin switch
or the falling edge. (please refer to the following chart)
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—

m— 6099h-01h Il
—— 6099h-02h U IT'
:7: E
i Index !
L___bpulse 4
[~ Origin |
L___switch T
Positive limit switch
&— Negative direction
switch and the index pulse ----
positive direction initial mode.

Positive direction —>

The original point is reset at the original

Method 11, 12, 13, 14
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This method uses the origin switch and the index pulse.

Initialization action direction of Method 11, 12 is the origin switch, if it is

activated at the beginning of action, it is positive direction.

Initialization action direction of Method 13, 14 isthe origin switch, if activated at

the beginning of action, then it is negative direction.

The location of origin is the index pulse near the rising edge of the origin switch

or the falling edge. (please refer to the following chart)




6.4 Operation mode

m— 6099h-01h I |
LT

—— 6099h-02h U
i
T( 11 ) p
12

T@.
o5
D) D)
bT—@» —@-

o 4
$

[ Index |

L___bulse_ 4

[~ Origin |

L___switch T

Negative limit switch
Nlegatllve Ppsnwe N
direction direction
The origin is reset at the origin switch and the
index pulse negative direction initial mode.
Method 17

® This method is similar to method 1. The difference is that the location of the
origin is not the index pulse, but the position of the limit switch. (please refer to
the following chart)

m— 65099h-01h I | I
—— 6099h-02h ] T LI U
% 17 ;
”””””” f
| Negative limit 1
| switch |
L e e
Negative Positive
direction direction
Original point reset in
negative limit switch

Method 18

® This method is similar to method 2. The difference is that the location of the
origin is not the index pulse, but the position of the limit switch. (please refer to
the following chart)
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— 6099h-01h I | 1
—— 6099h-02h U L U
18

Negative Positive
direction direction
Original reset in
positive limit switch

Method 19, 20

® This method is similar to method 3,4. The difference is that the location of the
origin is not the index pulse, but the change of the origin switch. (please refer to
the following chart)

m— 6099h-01h Nl L |
—— 6099h-02h ] L U

i~ Origin~ ]
L switch _ 1

Negative Positive
direction direction

Original point reset at
positive point switch
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6.4 Operation mode

Method 21, 22

® This method is similar to method 5,6. The difference is that the location of the
origin is not the index pulse, but the change of the origin switch. (please refer to

the following chart)

m— 6099h-01h Nl |
—— 6099h-02h ] L ]
[
22
@
&)
22
o 7765975 o
L___switch 1
Negative Positive
direction direction
Original point reset at positive
point switch and index pulse

Method 23, 24, 25, 26

® This method is similar to method 7, 8, 9, and 10. The difference is that the
location of the origin is not the index pulse, but the change of the origin switch.

(please refer to the following chart)

m— 6099h-01h I N
—— 6099h-02h I L U
I
23 25
24 26
( A\
? E
() ()
i Origin !
L swieh
| Positive limit | —
switch ___ 1
Negative Positive
direction direction
The original point is reset at the original
switch and the index pulse ---
positive direction initial mode.

Method 27, 28, 29, 30

® This method is similar to method 11, 12, 13, 14. The difference is that the
location of the origin is not the index pulse, but the change of the origin switch.
(please refer to the following chart) 11, 12, 13, 14. The difference is that the
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Chapter 6 Communication functions
location of the origin is not the index pulse, but the change of the origin switch.

(please refer to the following chart)

m— 6099h-01h |l
—— 6099h-02h ] L U

1 Origin !

wswitch____ T

| Negative limit -

Lswitch_____ J_l
Negative Positive
direction direction

The origin is reset at the origin switch and the index pulse -----
negative direction initial mode.

Method 33, 34

® Thismethod isonly using the index pulse.
® Theindex pulseis detected as the location of origin detection in the action shown

from the diagram.
— 6099h-01h I 1 ||
—— 6099h-02h U L U
—
©
Index pulse
et frection =
Original point reset
inindex pulse
Method 35
® The use of servo driver's coordinate system (location information setting) is
implemented.
® 6062h (Position Demand Value) =6064h ( Position Actual Value) =607Ch (Home
Offset)
6063h( Position Actual Internal Value)=60FCh( Position Demand Internal Value)
=0
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6.5 Pattern common function

Note: 607Ch (Home Offset) is added to 6062h and 6064h.
PDS state is not operation enabled state, but can executes.

| 0] |

©
]

FRBEEEM 01
(Controlword bit4)

6.5 Pattern common function

6.5.1 Touch Probe function

Thisfunction isto select the trigger signal from the external input (HDI1, HDI2)
or the Z phase (the single loop data of the rotary encoder is 0 when the semi
closed loop is controlled), and the feedback position is locked.

The width of the input ON of the trigger signa and the width of the OFF should
be kept above 2ms.

If you choose the trigger to select the Z phase, do not choose the descending
edge.

The Touch probe function isinvalid when ESM is Init and works in HM mode.
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1. Touch Probe function constitute
HDI1
74 > PiEmE $i7E 308 60BAN/GOBBh
> LT1 (Touch Probe 1)
60B8h (hit2) 60B8h (bitl)
HDI2
748 HEME | $i7FHIE 60BCh/60BDh
> LT2 (Touch Probe 2)
60B8h (bit10) 60B8h (hit9)
® 60B8h: Touch Probe Function
60B8h (Touch Probe Function)
bit10 LT2 Bit2 LT1
0 HDI2 0 HDI1
1 Z phase 1 Z phase
® 60BAh: Touch Probe Posl PosVaue
® 60BBh: Touch Probe Posl Neg Value
® 60BCh: Touch Probe Pos2 Pos Value
® 60BDh: Touch Probe Pos2 Neg Vaue
2. Touch Probe associated object
Sub- . Date
Index Name Unit Range Access PDO
Index Type
Touch Probe
60B8h 00h . - 0~65535 ul6 RW RxPDO
Function
Touch Probe
60B%9h 00h - 0~65535 ul6 RO TxPDO
Status
Touch Probe command | -2147483648
60BANh 00h 132 RO TxPDO
Pos1Pos Value unit ~2147483647
Touch Probe command | -2147483648
60BBh 00h 132 RO TxPDO
Posl Neg Vaue unit ~2147483647
Touch Probe command | -2147483648
60BCh 00h 132 RO TxPDO
Pos2 Pos Vaue unit ~2147483647
Touch Probe command | -2147483648
60BDh 00h 132 RO TxPDO
Pos2 Neg Vaue wit | ~2147483647
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6.5 Pattern common function

(1) Touch probe function

(60B8h)

The start of Touch probe action, the basic object of various settings.

Sub- Name/ . Data Op-
Index L Units | Range Access | PDO EEPROM
Index | Description Type mode
Touch Probe 0~
. - ul6 RW RxPDO | ALL No
60B8h | 0O0h Function 65535
Executing the setting of the Touch Probe function
Corresponding Bit description
bit | value Note
0 (1) S:;EZ f(::iiu::)s.;ofe = Touch Probe 1 $i47/#% 1E
1 0 Trigger first event Touch Probe 1 44z
1 | Continuous WeFE (BRIESE)
) 0 Trigger with touch probe 1 input Touch Probe 1 fili & ik
1 | Trigger with zero impulse signal of position encoder CHMERANIZ FHD
3 - | Reserved ARAEH
4 0 | Switch off sampling at positive edge of touch probe1 | Touch Probe 1 75k
1 Enable sampling at positive edge of touch probe 1 #*
. 0 | Switch off sampling at negative edge of touch probe 1 | Touch Probe 1 T [4#yidk
1 Enable sampling at negative edge of touch probe 1 #*
6~7 - Not Supported AAdH
8 (1) ::;EZ ?gziau::)io;e 2 Touch Probe 2 $147/{% 1k
9 0 Trigger first event Touch Probe 2 42
1 | Continuous e CRRLBESD
10 0 Trigger with touch probe 2 input Touch Probe 2 fiili /7 3% %
1 | Trigger with zero impulse signal of position encoder CHMERAENIZ FHD
1 - | Reserved ARAEH
15 0 Switch off sampling at positive edge of touch probe2 | Touch Probe 2 F7Hiftik
1 Enable sampling at positive edge of touch probe 2 #*
13 0 Switch off sampling at negative edge of touch probe 2 | Touch Probe 2 T [&iftik
1 Enable sampling at negative edge of touch probe 2 #
14~15 - Not Supported AL
® |f you choose the Z phase according to the trigger settings, please do not choose the falling
edge. The action that can not be guaranteed to perform the above setting.
® The rising edge indicates the theoretical state of the object signal from OFF (non active) to

ON (active state), which means the time to change the theoretical state of the object signal
from ON to OFF.
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(2) Touch probe status (60B9h)

The state of the Touch probe action

Sub- Name/ : Data Op-
Index L Units | Range Access | PDO EEPROM
Index Description Type mode
Touch Probe
- 0~65535 | U16 RO TxPDO | ALL No
60B%h 00h Status
The state of the Touch Probe function
Corresponding Bit description
bit | value Note
0 0 Touch probe 1 is switch off Touch Probe 1 sh{E{Z 1k
1 Touch probe 1 is enabled Touch Probe 1 3 {E+H
L 0 Touch probe 1 no positive edge value stored | _E- 7+ Touch Probe 1 % 5€ BUIRAS
1 Touch probe 1 positive edge val ue stored = F+#Y Touch Probe 1 58 BUIRAS
5 0 Touch probe 1 no negative edge value stored | ' [%#+ Touch Probe 1 4 58 BUIRZS
1 Touch probe 1 negative edge value stored T F%3# Touch Probe 1 58 AR 4
3-5 - Reserved ARAEH
6~7 - Not Supported KRAEH
8 0 Touch probe 2 is switch off Touch Probe 2 h{E 1% 1k
1 Touch probe 2 is enabled Touch Probe 2 3 {E
9 0 Touch probe 2 no positive edge value stored | _E- -+ Touch Probe 2 % 52 BUIRAS
1 Touch probe 2 positive edge val ue stored = F+#% Touch Probe 2 58 BUIRAS
10 0 Touch probe 2 no negative edge value stored | I %7+ Touch Probe 2 % 5€ BUIRAS
1 Touch probe 2 negative edge value stored P& Touch Probe 2 58 R 4
11~13 - Reserved AR H]
14~15 - Not Supported AT
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(3) Touch Probe Position 1/2 Positive Value (60BAh~60BDh)

Represents the captured latch position.

Sub- Name/ , Data | Acc Op-
Index . Units Range PDO EEPROM
Index Description Type | ess mode
Touch Probe commend | -2147483648 TP
132 | RO ALL No
60BAh | 00h | Posl PosVaue unit ~2147483647 DO
Represents the rising edge latch position of Touch Probe 1.
Touch Probe commend | -2147483648 TP
132 | RO ALL No
60BBh | 00h | Posl Neg Value unit ~2147483647 DO
Represents the drop along the latch position of Touch probe 1.
Touch Probe command | -2147483648 TP
132 | RO ALL No
60BCh | 00h | Pos2 PosVaue unit ~2147483647 DO
Represents the rising edge latch position of Touch Probe 2.
Touch Probe command | -2147483648 TP
132 | RO ALL No
60BDh | 00h | Pos2 Neg Vaue unit ~2147483647 DO

Represents the drop aong the latch position of Touch Probe 2.

3. The starting of Touch probe action

The bit0/bit8 (Touch Probe execution / stop) of 60B8h (Touch Probe Function)

gets avariety of setting conditions (60B8h:bit1~7/bit9~15) and starts Touch Probe
action under the condition of "0 (stop) - 1 (boot)" change. All the changesin the set
conditions are valid. Please return bit0/bit8 to "0 (stop)" and then go to "1 (start)"

again.

According to the bit1/bit9 (event mode selection) of 60B8h (Touch Probe

Function), the "0 (Trigger First event mode)" and "1 (Continuous mode)" can be
selected.
® Trigger First Event mode (60B8h: bit1=0/ bit9=0)

In order to get it again, it is necessary to start Touch Probe again.

After starting, the mode is only inserted under the trigger signal for the first time.
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60B8h -

Bit0/bit8 " — start \ —p start '

60B%h P | |

Bit0/hit8 i ;

60BSh A M
BitL/bito 7 i

60BAR/GOBCh { »X_Value stored position1 | »X_ Value stored position3
Probe signal 1 [ [ H

1 2 3

| Positive edge HItER |

60B8h s
Bit0/bit8 . —» start \ start '

60B9h v | |
Bit0/bits ; ;
60B9h A M
Bit2/bit10 7
60BBh/60BDh "I,”X Value stored positionl | »<__Value stored position3
Probe signal [l [l [l H

1 2 3

| Negative edge HI1E5R |

® Continuousmode (60B8h: bitl=1/bit9=1)
After starting, the pattern of trigger signal is detected every time. Thevaueis
maintained until the next Probe latch signal isvalid.

60B8h s |-
Bit0/bit8 \ start '

60B9h 4 i
Bit0/bit8 N !
60B9h yad AR
Bit1/bit9 / Value stored
60BAh/60BCh i »>Position 1> Position 2 »)_ Position 3

'u'l /I ;’l
Probe signal 1 I I H

1 2 3

| Positive edge KIfER |
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60B8h -
Bit0/bit8 N start \
60B9h 4 S
BitO/bit8 /

pd >

60B9h :
Bit2/bit10 ! Value stored

» X _Position 1 ¥ X _Position 2 »><__Position 3

60BBh/60BDh

]
|
i
I’ 1 !
v | !
! |

M I M M

1 2 3
| Negative edge HI1ER |

Probe signal
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6.5.2 Sop function

The combination uses the decel eration function (selection code) defined by CoE
(CiA402) and the deceleration function of the servo (EMG, dynamic brake stop, free
running stop, instant stop, etc.) to achieve "stop function”.

1. PDS code selection

Sub ) Date
Index Name Units | Range Access | PDO
Index Type
6007h | 00h | Abort Connection Option Code - 0-3 116 rw No
605Ah | 00h | Quick Stop Option Code - 0-7 116 rw No
605Bh | 00h | Shutdown Option Code - 0-1 116 rw No
605Ch | 00h | Disable Operation Option Code - 0-1 116 rw No
605Eh | 00h | Fault Reaction Option Code - 0-2 116 rw No
2. Alist of related objects
Sub- Name/ . Data | Acc Op- | EEPR
Index . Units Range PDO
Index | Description Type | ess mode | OM
Profile Command 0~ RxP fip/
6084h | 00h _ Us2 | RW PPIPET Ves
Deceleration wi/S2 | 4294967295 DO pv
® Set Profile as deceleration.
® |f setto O, internal processing isthe 1 operation.
Sub- Name/ ) Data | Acc Op- | EEP
Index . Units Range PDO
Index | Description Type | ess mode | ROM
pplip/
ick & ommand 0~ RxP /h
6085h | 0Ch Quic Pp ° u32 | RW X PV Yes
Deceleration | wit/s2 | 4294967295 DO | m/csp
fcsv

® |f 605Ah (Quick stop option code)

parameter of Quick stop when the motor deceleration stops.
® 605Dh (Halt option code) #1 605Eh (Fault reaction option code) is“2” and were
used.
® |f setto O, internal processing isthe 1 operation.

is "2" or "6", setting the deceleration

Sub- | Name/ i Data | Acc Op- | EEP
Index . Units Range PDO
Index | Description Type | ess mode | ROM
Torque Command unit 0~ RxP
6087h | Q0h u32 | RwW tg/cst | Yes
Slope 0.1%/s | 4294967295 DO

® Cyclic under the same time torque mode (CST), only deceleration stop time is
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effective.
® |If settoO, internal processing isthe 1 operation.
Sub- Name/ , Data | Acc Op- | EEPR
Index L Units Range PDO
Index | Description Type | ess mode | OM
/h
Max Command 0~ RxP PP
60C6h | 00h . U32 | RW m/pv/ | Yes
Deceleration | wit/S2 | 4294967295 DO ip
® Set maximum deceleration
® |f setto 0, internal processing isthe 1 operation.
(1) EMG Emergency stop

When the EMG (emergency shutdown) in DI is ON,The emergency stop is

executed according to the setting of parameter P164 (emergency shutdown mode).

® \When P164=0, the motor cuts off the motor current directly and the motor stops.
® \When P164=1, the driver maintains the enabling state and the control motor is
stopped by the acceleration and deceleration defined by 6085h (Quick stop
deceleration).
(2) Quick Stop Option Code (605Ah)
The method of motor deceleration setting
Sub- o . Data | Acce Op- | EEPR
Index Name/ Description | Units | Range PDO
Index Type Ss mode | OM
605Ah | 00h Quick Stop Option |- 0~7 116 | RW | No | ALL | Yes
Code
® Set thetiming of Quick stop. The definition varies according to the control mode.
® cCsp, csv, hm

0: After the motor isfreeto stop, the motor is moved to switch on Disabled.
1: Pass6084h (Profile Deceleration) after the servo motor stopped, migrated to
Switch On Disabled.

2: Pass 6085h (Quick Stop Deceleration) after the servo motor stopped, migrated
to Switch On Disabled.

3: Pass60C6h (Max Deceleration) after the servo motor stopped, migrated to
Switch On Disabled.

5: Pass 6084h (Profile Deceleration) after the servo motor stopped, migrated to
Quick Stop Active,

6: Pass 6085h (Quick Stop Deceleration) after the servo motor stopped, migrated
to Quick Stop Active.

7: Pass60C6h (Max Deceleration) after the servo motor stopped, migrated to
Quick Stop Active,
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cst

0: After the servo motor stopped, migrated to Switch On Disabled.

1, 2: Pass 6087h( Torque Slope)after the servo motor stopped, migrated to Switch
On Disabled.

5, 6: Pass 6087h( Torque Slope) after the servo motor stopped, migrated to Quick
Stop Active.
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(3

Shutdown Option Code (605Bh)

Set the way to slow down the motor when receiving the " ShutDown™ and

"Disable Voltage" commands.

Sub- Name/ . Data Op-
Index L Units | Range Access | PDO EEPROM
Index | Description Type mode
ShutDown
605Bh | 00h . - 0~1 116 RW No ALL Yes
Option Code
® Set the timing of PDS command "Shutdown" and "Disable voltage" when

receiving. The definition varies according to the control mode.

® \When PDS order “shutdown” and receiving command:
csp, csv, hm
0: After the servo motor stopped, migrated to Ready to switch on.
1: Pass6084h (Profile deceleration) after the servo motor stopped, migrated to
Ready to switch on.
cst
0: after the servo motor stopped, migrated to Ready to switch on.
1: Pass 6087h (Torque slope) after the servo motor stopped, migrated to Ready
to switch on,
(4) Disable Operation Option Code (605Ch)
Set the way to slow down the motor when receiving the "Disabl e operation”
command.
Sub- | Name/ . Data Op-
Index L Units | Range Access | PDO EEPROM
Index | Description Type mode
Disable peration
605Ch | 00h _ - 0~1 116 RW No | ALL Yes
option code
® Set the timing of receiving the PDS command "Disable operation”. The definition varies

(5)

according to the control mode.

csp, csv,hm

0: When the motor is stopped, the motor is converted toswitched on.

1: Pass 6084h( Profile deceleration)after the servo motor stopped, migrated to switched
on.

cst

0: When the servo motor stopped, migrated to switched on.

1: Pass 6087h (Torque slope) after the servo motor stopped, migrated to switched on.

Fault Reaction Option Code (605Eh)

Set the motor stop method when the alarm occurs.
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When the fault occurs, the brakes act immediately and turn PWM into fault state.
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6.5.3 Digital input / digital output

1. Digital input (60FDh)

Sub- | Name/ . Data | Acc Op- EEPR
Index . Units Range PDO
Index | Description Type | ess mode | OM
Digital 0~
60FDh | 00h - U32 | RO | TxPDO | ALL No
Inputs 4294967295
® Meansthetheoretical input state of the external input signal.
bit | 31 [ 30 [ 29|28 | 27 26 | 25 | 24
funcion | HDI2 | HDI1 (reserved)
bit | 23 | 22 | 21 | 20 19 18 | 17| 16
function DI5 Di4 | DI3 | DI2 DIl (reserved)
bt | 15 | 14 | 13| 12 11 0 | 9 | 8
function (reserved)
bit 7 | e | 5] 4 3 2 1 0
(Not homeswitc positive negative
function (reserved) h limitswitch limitswitch
Supported)
[HOME] [POT] [NOT]

Note that when you use the following functions,please configure the DI to the
corresponding 10 function, otherwise it will produce unpredictable results.
Bit19-23 reflects the original 10 state from DI1 to DI5, and the details of each Bit

are asfollows:

Value Definition
0 Switched off (Theoretical input state OFF)
1 Switched on  (Theoretical input state ON)
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2. Digital output (60FEh)

If you use this object to execute set brake signal control, you must use it through

PDO.
Sub- Name/ . Data | Acc Op-
Index L Units Range PDO EEPROM
Index | Description Type | ess mode
Digital
Outputs
® The output of the external output signal is used when the transistor acts.
bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
function (Not Supported)
bit | 23 | 22 | 21 | 20 | 19 | 18 [ 17 | 16
function (reserved) DO5 | DO4 | DO3 | DO2 | DO1
bit | 15 [ 14 | 13 [ 12 | 11 | 10 | 9 | 8
function (reserved)
bt | 7 | e | 5 ] 4 | 3] 2] 1] o0
set
function (reserved)
brake
Number of
60FEN ) - 2 us RO No ALL No
00h entries
® The number of Sub-Index for 60FEh.
Physical 0~
- U32 | RW | RxPDO | ALL Yes
01h outputs 4294967295
® Operate the output of the external output signal.
0...
Bit mask - U32 | RW | RxPDO | ALL Yes
ozh 4294967295

® Whensetto"1", the corresponding Physical output is normal; when "0", the
corresponding Physical output isinvalid.

Bit16-20 can control the output state of DOO-4. Note that DOX is also configured as the
corresponding function, and bit mask is not supported.
When bit0 is 1, it indicates that the brake is sucking; when the brake isreleased at 0, it
supports bit mask.
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6.5.4 Position information

1. Theinitialization time of the location information

The servo driver initializes the following location information objects when the
communication is established (ESM state Init to PreOP conversion).
® 6062h (Position Demand Vaue)
6063h (Position Actua Internal Value)
6064h (Position Actua Value)
60FCh (Positon Demand Internal Value)
Therefore, the implementation of electronic gear function, polarity and origin
offset is implemented when communication is established.

2. Electronic gear function

The electronic gear is the function of converting the amount of movement set by
the user through the instruction unit to the number of pulses needed in the actual
mobile servo. The use of this function can set the motor rotation movement of each
instruction unit at will. The EP3E EtherCAT seriesis not based on the parameters
P027, P028 (the number of instructions per rotation of the motor 1 times), the P029
(electronic gear molecule), and PO30 (electronic gear denominator) set by the
electronic gear ratio, but the 608Fh (Position EncoderResolution), 6091h (Position
EncoderResolution) according to the CoE (CiA402). Stant) set the ratio of the
electronic gear.

The relationship between user defined units (command units) and internal units
(pulse) is calculated based on the following equations.

Position Encoder Resolution x Gear Ratio:

Electronic gear ratio= Feed Constant

Position Demand Vaue xElectronic gear ratio=Position Demand Internal
Value

® Note: the electronic gear ratio isin the range of 1000 timesto 1/1000 times.
Exceptions are protected if the range is beyond the range.

® The setting of electronic gear ratio is effective from Init to PreOP.

® Thevaue of electronic gear ratio should be set in the range of -231
(-2147483648) to +231-1 (2147483647), and if it exceeds the range, it will be
abnormal.
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3.

Calculation formula of electronic gear

Automatic setting according
to encoder resolution

Set to 1 (out of
factory status)

Motor Shaft Revolutions (6091h-01h)

. i Driving Shaft Revolutions (6091h-02h)
Electronic __ :

gear ratio —

Set to 1 (out of
factory status)

— Encoder resolution 3 Motor Shaft Revolutions (6091h-01h)

| Feed (6092h-01h) | ! Driving Shaft Revolutions (6091h-02h)

The number of pulses that
can be rotated can be set.

4. Example of electronic gear

(1) Application of electronic gear in ball screw

v ]
i Unit instruction mobility A P=0.001mm i
| |

Workbench
—
]
Servo Ball screw
motor Deceleration ratioR=1:1 Pitch(8mm)

Each circle resolution Of motor=17bit
Pt(pulse/rev)

Mechanical specifications: ball screw pitch Pitch is 8mm; reduction ratio 1/1
Encoder resolution is 131072 (17bit)
Unit isAP 0.001mm
The number of instructions for the rotation of the load axis
Pitch  8mm
AP 0.001mm
Calculation of eectronic gear ratio
U s L — G5 o HE y I\/!oFor Shaft Revoluti(.)n §(6091h - 01h)
Feed(6092h—01h) Driving Shaft Revolution s(6091h - 02h)
_ 131072 o 1
8000 1
Parameters set: Feed (6092h-01h) set is 8000, Motor Shaft Revolutions
(6091h-01h) setis1, Driving Shaft Revolutions (6091h-02h) setis 1.

= 8000

Feed(6092h—01h) =
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(2) Application of electronic gear in indexing plate

dividing ! Unit instruction mobility
late ' AP=01°
|

Deceleration
ratio R=1:3

Servo motor

Encoder resolution=23bit
Pt(pulse/rev)

® Mechanica specifications. a circle of rotation angle 360 degrees; reduction ratio
1/3
® Encoder resolution 8388608 (23bit)
® UnitisAP 0.1°
® Calculation of the number of instruction pulses for aload axis
Feed(6092h — 01h) = 200 _ 36¢°
AP 0.1°
® Calculation of the electronic gear ratio
T 5 8 L — AR 107 e ol I\/!oFor Shaft Revolutif)n §(6091h -01h)
Feed(6092h—01h) Driving Shaft Revolution s(6091h - 02h)
_ 8388608>< 3
3600 1
® Parameters set: Feed (6092h-0lh) set is 3600, Motor Shaft Revolutions
(6091h-01h) setis3, Driving Shaft Revolutions (6091h-02h) setis 1.

= 3600

(3) Application of electronic gear in the conveyor belt

Unit instruction mobility AP=0.01mm : Conv

Roller
diameter
D=200mm

Deceleration
ratio R=1:10

Servo
motor

Encoder resolution=23bit
Pt(pulse/rev)

Mechanical specifications: roller diameter 200mm; reduction ratio 1/10
Encoder resolution is 8388608 (23bit)

Unit isAP 0.01mm

The number of instructions for the rotation of the load axis

mD  3.14x200mm
AP 0.01mm

Feed(6092h—01h) = = 62800
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® Calculation of the electronic gear ratio

HL A fe =

® Parametersset: Feed (6092h-01h) setis62800, Motor Shaft Revolutions
(6091h-01h) setisl0, Driving Shaft Revolutions (6091h-02h) setis 1.

Gt as o HER

Motor Shaft Revolution s(6091h - 01h)

62800 1

5. Preservation of the set value of electronic gear

Electronic gear Association objects (6091h-01h, 6091h-02h, 6092h-01h,
6092h-02h) are objects that are saved. After modification, save operation is

Feed(6092h—01h) - Driving Shaft Revolution S(6091h- 02h)
_ 838860810

recommended (write to EEPROM). Object editor using host computer software can

execute and save objects.
o P, e e e o

EHSNER, BEH TR R B NS ES A FRIEENEE, S HIEES A EErRNE B R A AR NEE T R R - BEEEE

0x2000h i Main Index | Sub Index Object Name Data Type  Attrib Min - Max Setting Value Units -

0xB000R 0x2003 [i5] ERGITES 516 RO 0-32767 1,01 =
0x2005 a0 E R 516 RW 1-3000 45 Hz
022006 00 B SR B 16 R¥ 1.0-1000.0 1.5 ns
0x2007 0o IR B E R S16 RV 0. 10-50.00 0.13 ms
0x2003 00 {1y BT 516 RW 1-1000 40 Hz
022011 00 AR E 516 R¥ 0.0-200.0 1.0 &
0x2012 a0 I EEFPDEFT | S 516 RW 0-100 100 %
0x2013 00 IR (R 516 RV 0. 5O-50. 00 .50 ns
02015 [ils] {u BEFEIE ST 316 W 0-100 0 %
0x2016 a0 i B ET R PR AT (E] = 516 RW 0. 20-50. 00 1.00 ns
0x2018 00 {miES R E T L 16 R¥ 1-32767 10000 =
0x201C a0 SRR E 2 518 RW 1-32767 1 =
0x201D o} TE< Rk TS 1 T 516 RW 1-32767 1 —
0x201E 00 LM TR 518 RY 1-32767 1 -
0x2024 a0 CWL /CCVL T [BREE | AT =, 516 i) 0-1 0 -
%2030 00 TR S A i8] 515 RV 0-30000 0 ns
0x203D 0o B S Rk ] S16 RV 0-30000 0 ms
0x203F 00 EMc (RS ARiEeTE 516 RW 0-10000 1000 ns
0x2041 00 PIEBIESE (cow) $EIER 516 RY 0-300 300 %
0x2042 a0 PIEpRES (cw) REIRERE 518 RW ~500-0 -200 %
%2043 00 SMEBIERS (cow) FEEERRE 516 RV 0-300 100 %
0x2044 a0 ShEREEE (cw) $EIRERE 516 RW -300-0 -100 %
0x2046 fols} T (cow) BEIETEHIREAE 516 RW 0300 300 %
o0 an FR4E ¢ ruy SR AR A T c1g " —ann-n —ann w =
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(1) Position Encoder Resolution (608Fh)

Sub- Name/ , Date | Acc Op-
Index . Units Range PDO EEPROM
Index | Description Type | ess mode
Pasition
Encoder - - - - - - -
Resolution
® Automatic setting of the encoder
Highest
ooh Sub-Index - 2 us RO | No | ALL No
Supported
608Fh ® The number of Sub-Index for 608Fh.
Encoderinc 0~
pulse U32 | RO | No | ALL No
o1h rements 4294967295
® Indicate the amount of encoder movement. The value is the automatic setting
of the encoder resolution.
M otor R 0~
. U32 | RO | No | ALL No
02h | Revolutions | (motor) | 4294967295
® Indicate the number of motor rotation. The valueisfixed to 1.

152

The resolution of the encoder for each turn of the motor is automatically set
according to the information read out from the motor connected to the servo driver.

Postion Encoder Resolution =

Encoder Increments (608Fh-01h)

Example: 17bit/r encoder connection
608Fh-01h (Encoder Increments) =131072
608Fh-02h (Motor Revolutions) =1
Position Encoder Resolution =131072 / 1=131072

Motor Revolution s(608Fh-02h)
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(2) Gear ratio (6091h)

Sub- Name/ . Data Op-
Index L Units Range Access | PDO EEPROM
Index | Description Type mode
Gear Ratio -
®  Set gear ratio
Number of
. - 2 us RO No | ALL No
00h Entries
® The number of Sub-Index for 6091h
6091h Motor R 0~
. u32 RwW No | ALL Yes
01h | Revolutions | (i) | 4294967295
®  Set up the number of motor rotation
Shaft R 0~
. U3z RwW No | ALL Yes
02h | Revolutions | (sa) | 4294967295

®  Set axis rotation number

This object defines the number of motor revolutions and the number of shaft

revolutions after the output of the electronic gear.

Gear ratio - Motor Shaft Revolution s(6091h - 01h)

Driving Shaft Revolution s(6091h-02h)
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(3) Feed Constant (6092h)

Sub- Name/ . Data Op-
Index L Units Range Access | PDO EEPROM
Index | Description Type mode
Feed
- Constant
® Set the feed constant
Highest
ooh Sub-index - 2 us RO No | ALL No
Supported
6092h ® The number of Sub-Index for 6092h
omman O_
Feed o u32 RW No | ALL Yes
01h unit 4294967295
®  Set the amount of feed
Shaft 0-
, I Cenat) u32 RW No | ALL Yes
02h | Revolutions 4294967295
®  Set axisrotation number
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This object represents the amount of action of the 1 turns of the shaft after the
output of the electronic gear.

Feed Constart =

Feed (6092h - 01h)

Driving Shaft Revolution s(6092h - 02h)
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(4) Polarity (607Eh)
For position instruction / speed command / torque command and each offset,
polarity can be set (motor rotation direction).

Sub- Name/ , Data Op-

Index L Units | Range Access | PDO EEPROM
Index | Description Type mode

607Eh | 0Oh Polarity 0-255 us RW No | ALL Yes

Set the polarity of the position, speed torque and position offset, speed offset (speed
addition), torque offset (torque added) from the object to the internal processing, and
the polarity of the position feedback, speed feedback, torque feedback value from the
internal processing to the object. The objectsinvolved are as follows:
® Command set object
607Ah (Target Position) . 60BOh (Position Offset) . 60FFh (Target Velocity) .
60B1h (Velocity Offset) . 6071h (Target Torque) . 60B2h (Torque Offset)
@ Monitor object
6062h (Position Demand Vaue) . 6064h (Position Actua Value) .
606Bh (Velocity Demand Value) . 606Ch (Velocity Actua Value) . 6074h
(Torque Demand) . 6077h (TorqueActual Value)
® External input object
60FDh-00h (Digital Input) [ bitl (positive Limit Switch (POT) ) .
60FDh-00h (Digital Input) [ bit0 (Negative Limit Switch (NOT) ) .
Externa input signal POT. NOT

Set value Contents
0 No reversal of position, speed, and torque
224 Reversal of position, speed, and torque
Others Not supported (PLEASE DON’T SET)

Example: when using the 17bit absolute encoder, the setting and influence of 607Eh
are shown in the following table:

607E (set value)

Position infor mation

0 situation 6063h =M X 217+S
(CCW ispositive | 6064h = (6063hX Inverse change value of electronic gear)
direction) +607Ch
224 situation 6063h =— (M X217+S)
(CW ispositive 6064h = (6063h X Inverse change value of eectronic gear)
direction) +607Ch

6063h (Position Actual Internal Value) . 6064h ( Position Actual Vaue) . 607Ch

(Home offset) .

M is multi loop dataand Sis single loop data.
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6.5.5 The EEPROM operation
Use object 1010h to operate EEPROM from slave station.

Sub- | Name , Data Op-
Index L Units Range Access | PDO EEPROM
Index | /Description Type mode
Store
Parameters ) ) ) ) ) ) )
- The object datais written to the EEPROM.
The object as a standby object is the object that records "Yes' in the EEPROM
column of the object list.
Number of
. - 0-255 us RO No | All No
00h | Entries
Thefixed valueis 1
SaveAll 0~
- u32 RwW No All No
Parameters 4294967295
® Thevalueinitialized by object 1010h.01h is OxO1.
® \When you need to save parameters, write the object 1010h.01h value
1010h (45534554h) through SDO.
® When you need to restore the default value of the parameter, write the
object 1010h.01h value (45444546h) through SDO.
® \When the value of object 1010h.01h is detected (45534554h), a save driver
o1h parameter EEPROM operation (E-SET) will be triggered. During storage,
the function of SDO needs to be temporarily suspended until the save
operation is completed, otherwise it will cause errors.
® \When the value of object 1010h.01h is detected (45444546h), a default
driver parameter EEPROM operation (E-DEF) will be triggered. During
the default operation, the function of SDO is temporarily suspended until
the default operation is completed, otherwise it will cause errors.
® After writing 1010h.01h triggering EEPROM operation (E-SET or

E-DEF), if the operation is successful, the value of 1010h.01h is returned
to O; if the operation fails, the value of read 1010h.01h isreturned to 1.

® EEPROM wirrten times are limited.
® EEPROM the longest timeto write is 10 seconds (when all objects are changed).
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7.1 Alarm list
Err 603Fh Alarm
No. Alarm name Alarm contents
code value clear
Err-- | O | FFOOh | No aarm occurs Normal operation
Servomotor speed exceeds the max. speed
Errl | 1 | FFOlh | Exceed the speed limit ¥ ¥ CAN
Over voltage of the main | The voltage of the main power suppl CAN
Err2 | 2 | FFO2h = % . P PPy
power supply exceeds the specified value
Position deviation The counter of position deviation exceeds CAN
Errd | 4 | FFO4h exceeds the limit the setting limit value.
value
CCWL. CWL theinputs of driveinhibition | CAN
Err7 | 7 | FFO7h | Driveinhibition abnorma i P
are not effective.
Overflow of position The absolute value of position deviation CAN
Err8 | 8 | FFO8h L 0
deviation counter counter exceeds 2
Errll | 11 | FFOBh | Power model fault Power model fault occurs. NO
Errl2 | 12 | FFOCh | Over current Over-current of servomotor NO
Errl3 | 13 | FFODh | Overload Overload of servomotor NO
Overload of brake peak Instantaneous load is too big in short brake NO
Errl4 | 14 | FFOEh )
power time
Over-heat of servomotor | The heat load of servomotor exceeds the | NO
Errl6 | 16 | FF10h i )
setting value (1%t detection)
Overload of brake | Average load istoo big in brake time NO
Errl7 | 17 | FFl1lh
average power
Overload of power model | Average output load of power model istoo | NO
Err18 | 18 | FF12h )
big
Err20 | 20 | FF14h | EEPROM error EEPROM error occurs when read or white. NO
Err21 | 21 | FF15h | Logic circuit error Logic circuit fault outside DSP NO
ower panel and control NO
Err22 | 22 | FF16h P P replace the power panel or control panel.
panel are not match
Err23 | 23 | FF17h | AD conversion error Circuit or current sensor fault NO
Err25 | 25 | FF19h | FPGA check error Error of FPGA check NO
Phase loss alarm Check whether the power lineisthree phase | NO
Err27 | 27 | FF1Bh .
Input or not
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Over-torque alarm The torque of servomotor exceeds the
Err29 | 29 | FF1Dh . N CAN
setting value and lasting time
Connection path fault in Connection path fault in drive
Err35 | 35 | FF23h ) NO
drive
Err36 | 36 | FF24h | Fanalarm Fan alarm NO
Absolute encoder Drive can not communicate with encoder NO
Err40 | 40 | FF28h .
communication error
Mistake of absolute NO
Errdl | 41 | FF29h Mistake of absolute encoder
encoder
Fault internal counting of | Absolute encoder counts abnormally NO
Errd2 | 42 | FF2Ah
absolute encoder
Absolute encoder Absolute encoder communication responds NO
Errd3 | 43 | FF2Bh communication abnormally
responds error
Err No | 603Fh Alarm
Alarm name Alarm contents
code value clear
Absolute encoder verifieserror | The communication  content  of
Errd44 | 44 | FF2Ch . NO
absolute encoder is fault.
Absolute encoder EEPROM | Absolute encoder EEPROM fault NO
Errd5 | 45 | FF2Dh .
iserror
Absolute encoder parameter is | Absolute  encoder  parameter is| NO
Errd6 | 46 | FF2Eh
error destroyed
The external battery of Battery voltage istoo low NO
Errd7 | 47 | FF2Fh .
absolute encoder is error
The external battery of Battery voltage islow NO
Err48 | 48 | FF30h
absolute encoder alarms
Errd9 | 49 | FF31h | Encoder istoo hot Encoder istoo hot NO
The parameter of Motor does | The power of Motor does not match | NO
Err50 | 50 | FF32h ) )
not match that of drive. that of drive
Err51 | 51 | FF33h | Resolver loses of tracking Encoder wire connection error NO
Data receiving unnormal in Op o )
Err60 | 60 | FF3Ch Sate Ethernet communication interruption CAN
Ethernet communication cycle | Ethernet communication cycle NO
Err6l | 61 | FF3Dh o o
deviation istoo large deviationistoo large
Ethernet instruction data ) ) NO
Err62 | 62 | FF3Eh Ethernet instruction data beyond range
beyond range
SYNC signdl initiaization ) o NO
Err65 | 65 | FF41h error SYNC signal initialization error
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SYNC signa and data SYNC signa and data receiving phase | NO
Err66 | 66 | FF42h .
receiving error error
EtherCAT failed to operate ) NO
Err68 | 68 | FF44h EtherCAT failed to operate EEPROM
EEPROM
) Internal calculation error, electronic | NO
Err80 | 80 | FF50h | interna error 1 o
gear setting iswrong
) Internal calculation error, parameters | NO
Err81 | 81 | FF51h | interna error 2 )
set to O exceptions
) Internal calculation error, zero return | NO
Err82 | 82 | FF52h | interna error 3 N
parameter setting iswrong
. The operation mode is not setted when | CAN
Err88 | 88 | FF58h | Operation pattern error 1
enable status
Err89 | 89 | FF59h | Operation pattern error 2 Set an invalid mode of operation CAN
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7.2 The reason and handling of alarm

The symbol  “¥%”

absol ute encoder.

Errl Cover speed)

in this manual shows the unique function of the multi loop
“Y” shows the unique function of incremental encoder.

Potential cause

Check

Handle

Servomotor U . V . W
connection is not correct

Check U. V. W wiring

Correct U. V. Wwiring. TheU., V. W
must connect with servo driver terminal

U. V. W correspondently.

Speed overshoot

Check the operation status and

the parameters

Adjust servo gain to reduce the
overshoot; In speed control mode
can increase

acceleration/decel eration time.

Encoder wiring error

Check the encoder wiring

Correct wiring.

Err2 (Main circuit over-voltage)

Potential cause Check Handle
The voltage of input AC power | Check the voltage of power Use correct power supply according with
supply istoo high supply the specifications.
Regeneration fault Regenerative resistor and/or Repair.
IGBT damaged;

Connection circuit is

open.

Regeneration energy too large

Check the regeneration |oad

factor

Decrease the start-stop frequency.

Increase accel eration/deceleration time

Reduce the torque limit.

Reduce the load inertia.

Replace a bigger power servo driver and
servomotor

Replace a bigger brake resistor
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Err4 (Position deviation)

Potential cause

Check

Handle

Servomotor U. V. W
connection is not
correct

Check U. V. W wiring

Correct U. V. Wwiring. The U.
V. W must connect with servo
driver terminal U. V. W
correspondently.

Encoder zero point
changes

Check the encoder zero

point

Install the encoder again and adjust
the zero point.

The encoder wiring error

Check the encoder wiring

Correct wiring

The servomotor is blocked

Check the servomotor
shaft and its
mechanical
connection

Repair.

The command pulse

frequency istoo high

Check input frequency and

the

parameter  of

division/multiplicatio

® Slow down the input
freguency.
® Adjust the parameter of

n division/multiplication.
The gain of position loop | Check the parameters PO09 | Increasing the gain of position
istoo small and PO13 loop.
® |ncrease the torque limit.
® |ncrease smooth filtering time
Torgue is not enough big Check torque for position command.

® Reduce load.
Replace the servo driver and
servomotor with bigger ones.

Err7 (Driveinhibition abnormal)

Potential cause

Check

Handle

The CCWL and/or CWL | Check CCWL . CWL | ® Correctinput CCWL. CWL
over-travel inhibition wiring signal.
is invalid when servo ® |f not use CCWL. CWL signal
ison can shield it by setting

parameter P097.
Err8 (Overflow of position deviation counter)
Potential cause Check Handle
The servomotor isblocked | Check the servomotor shaft | Repair.
and its mechanica
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connection

The command pulse is
abnormal

Check command pulse

Err1l (IGBT modd fault)

Potential cause

Check

Handle

Short-circuit at drive
output (U. V. W)

Check U, V. W wiring

Repair or replace the
short-circuited wiring.

Motor winding insulation
is damaged

Check the servomotor

Replace the servo motor

Servo driver is damaged

Check the servo driver

Known the servomotor to be no
fault, and then turn on the
power supply again, if the
alarm dtill exists, the servo
driver may damage possibly.
Replace the servo driver.

Ground is bad

Check the ground wiring

Ground correctly.

Suffer from interference

Check interference source

Adds linefilter; Keep away
interference source.
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Err12 (Over-current)

Potential cause

Check

Handle

Short-circuit at drive
output (U. V. W)

Check the wiring
connections between
servo driver and
servomotor.

Make sure the wiring U V W is
correct

Motor winding insulation is
damaged

Check the servomotor

Replace the servomotor.

Servo driver is damaged

Check the servo driver

Known the servomotor to be no
fault, and then turn on the
power supply again, if the
alarm still exists, the servo
driver may damage possibly.
Replace the servo driver.

Err13 (Over-load)

Potential cause

Check

Handle

Excess the rated load for
continuous duty

Check the load factor

Reduce load or replace the servo
driver with bigger one.

operation
System unstable Check the oscillation when | Reduce the gains of the system
servomotor isin
running
Acceleration/decelerationis | Check the smoothness Increasing
too short when servomotor isin acceleration/deceleration
running time setting.

Encoder zero point changes

Check the encoder zero
point

Install the encoder again and
adjust the zero point.

Err14 (Overload of brake peak power)

Potential cause

Check

Handle

The voltage of input AC
power supply istoo
high

Check the voltage of power
supply

Use correct power supply
according with the
specifications.

Regenerative braking failure

check if the regenerative
braking resistor,brake tube
isinvalid or disconnected

repair

Regeneration energy too

Check the regeneration

Decrease the start-stop
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whether external brake
resistor needsto be
connected.

large load factor frequency.
Increase
acceleration/decel eration time
Replace a bigger power servo
driver and servomotor

Replace abigger brake resistor

check if B1 and B2 are not

short connected )

. Short connection of B1 and B2
. Check driver type and
Wiring error

Connection brake resistance use

Err16 (Motor over-heat)

Potential cause

Check

Handle

Excess the rated load for

Check the load factor and

Reduce load or replace the servo

continuous duty the rise in temperature driver with bigger one.
operation of motor
Encoder zero point changes | Check the encoder zero | Install the encoder again and
point adjust the zero point.
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Errl7 (Brake average power overload))

Potential cause Check Handle
The voltage of input AC Check the voltage of Use correct power supply
power supply istoo power supply according with the
high specifications.
Regeneration energy too Check the regeneration ® Slow down the starting and
large load factor stopping frequency.
® [ncrease acceleration
/deceleration time setting.
® Reduce the torque limit.
® Decreasing the load inertia.
® Replace the servo driver and
servomotor with bigger ones.
Replace abigger brake resistor
Errl8 (IGBT mode over-load)
Potential cause Check Handle

Excess the rated load for
continuous duty
operation

Check current

Reduce load or replace the servo
driver with bigger one.

Encoder zero point changes

Check the encoder zero

Install the encoder again and adjust

point the zero point.
Err20 (EEPROM Error)
Potential cause Check Handle
EEPROM chip is damaged Turn on the power again | If the error still exists, then replace
and check the servo driver.
Err21 (Logiccircuit error)
Potential cause Check Handle
Control circuit fault Turn on the power again | If the error till exists, then replace
and check the servo driver.

Err22 (Power panel don’t match control panel)

Potential cause

Check

Handle

Power panel don’t match
control panel

check if replace the
control panel by yourself

use the corresponding control panel
with power panel
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Err23 (AD conversion error)

Potential cause

Check

Handle

Current sensor and connector
fault

Check the main circuit

Replace the servo driver.

AD converter and anaog
amplifier fault

Check the control circuit

Replace the servo driver.

Err25 (FPGA checking error)

Potential cause

Check

Handle

FPGA checking error

turn on again to check

Replace the servo driver.
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7.2 Thereason and handling of alarm

Err27 (Phaselossalarm)

Potential cause Check Handle
Phase loss of power supply Check thewiring of L1, | Connect wire correctly
L2,L3
Power supply undervoltage Check supply power Ensure correct voltage input
voltage
Phase loss checking return Check optocoupler, If error still exists, please
circuit error power on again replace drive
Err29 (Over-torquealarm)

Potential cause Check Handle
Unexpected big load occurs Check load condition Correctly readjust the load.
Parameter P070. PO71. PO72 | Check the parameters Correctly readjust parameters.

setting is not reasonable
Err35 (Driveinterior connection path error)
Potential cause Check Handle
Drive interior connection wire | Check connection wire If error still exists, please
error and terminals replace drive
] i If error still exists, please
Connection path failure Check Optocoupler )
replace drive
Err36 (Fanalarm)
Potential cause Check Handle
fan alarm check fan replace fan
hardware circuit error Check wiring Connect wiring correctly
If error still exists, please replace
hardware circuit error Check Optocoupler P P

drive

Err40 (Absolute encoder communication error) %

Potential cause Check Handle
Encoder connection wiring Check the encoder .
. . Connect wiring correctly
error connection wiring
Encoder cables and connectors | Check cable and Replace cable and connector
unsteady connector
Encoder damage Check encoder Replace encoder
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Err41l (Absolute encoder communication error) ¢

Potential cause Check Handle
Encoder connection wiring Check the encoder .
i . Connect wiring correctly
error connection wiring
Encoder cables and connectors | Check cable and Replace cable and connector
unsteady connector
Encoder damage Check encoder Replace encoder
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Err42 (Absolute encoder interior countingerror) ¢

Potential cause Check Handle
Encoder cables and | Check cable and Replace cable and connector
connectors unsteady connector
Encoder damage Check encoder Replace encoder

Err43 (Absolute encoder communication respondserror) v

Potential cause Check Handle

Encoder cable and Check cable and Replace cable and connector
connector unsteady connector
Encoder damage Check encoder Replace encoder

Err44 (Absolute encoder verify error) %

Potential cause Check Handle
Encoder cable and Check cable and Replace cable and connector
connector unsteady connector
Encoder damage Check encoder Replace encoder

Errd5 (Absolute encoder EEPROM error)

Potential cause Check Handle
Encoder cable and | Check cable  and | Replace cable and connector
connector unsteady connector
Encoder EEPROM damage | Check encoder Replace encoder

Err46 (Absolute encoder parameter error) ¥t

Potential cause Check Handle
Encoder cable and | Check cable and | Replace cable and connector
connector unsteady connector
Encoder EEPROM damage | Check encoder Replace encoder

Err47 (Absolute encoder ex

ternal battery error) ¥

Potential cause Check Handle
External battery out of | External battery voltage | Replace battery
power
Err48 (Absolute encoder external battery alarm) ¥¢
Potential cause Check Handle
External battery out of | External battery voltage | Replace battery
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power
First time power on after | battery voltage If voltage is normal, please restart
replacing battery encoder. Refer to chapter 3.6.1
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Err49 (Encoder ishot)

Potential cause

Check

Handle

Encoder is hot

check if the power of the
motor is too small or the
environment temperature
istoo high.

® Replace motor with suitable
power rating or temperature rating

® Reduce the temperature of the
environment

Err50 (Motor parameter does not match that of drive)

Potential cause Check Handle
The power of motor does | Check the motor match | Replace suitable drive or motor
not match that of drive list of drive
Err51 (Resolver losestrack)
Potentia cause Check Handle

Encoder wiring error

Check whether encoder
shield is good or not

Connect wiring correctly, including
shield wiring

Automatic recognition
failure of encoder

Confirm if the type of
encoder is supported by
the drive

Changing to the corresponding type
of encoder

Err60 (Data receiving abnormal in Op status)

Potentia cause

Check

Handle

Data receiving abnormal in
Op status

® check the Ethercat
cable
® Check the status of

the main station

® Changing the Ethernet cable
® Check the status of main station

Err61 (Ethernet communication cycle deviation is too large)

Potential cause Check Handle
Industrial Ethernet )
communication was Check the Ethercat cable Changing the Ethernet cable
interrupted
® Increase
Excessive jitter of the communication cycle | ® Increase communication cycle
Ethernet  communication time time

cycle

® Reduce main station
load

® Reduce main station load
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Err62 (Ethernet instruction data beyond range)

Potential cause Check Handle
o ® Checking user unit
Current communication i : )
settings @ Change user unit settings

cycle instruction data
exceed

® check electronic gear
setting

® Change the electronic gear set

Err65 (SYNC Signal initialization error)

Potentia cause

Check

Handle

No SYNC signa was
received after entering the
OP status

Check the main station
configuration

Check the main station configuration
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Err66 (SYNC signal and data receiving phase error)

Potential cause

Check

Handle

SYNC signal and SM data receive
beat error

Check the main station
configuration

Check the main station
configuration

Err68 (EtherCAT failed to operate EEPROM)

Potential cause

Check

Handle

EtherCAT failed to operate
EEPROM

Power on again and check
it

If error still exists, please
replace drive

Err80 (internal error 1)

Potential cause Check Handle
abnormal st of related | Related parameters set of | set the rightful electronic
parameters of electronic gear electronic gear gear parameters
Err81 (internal error 2)
Potential cause Check Handle
Relevant parameter
In internal operations, there is a | settings, such as rated | Set the parameter value of
case of "0" current, rated voltage, rated | "lega" (non "0")
speed, etc.
Err82 (internal error 3)
Potential cause Check Handle

Related parameter of "return to
zero" setisunlawful

The setting of the related
parameters of "return to

zero"

Set the legitimate "return
zerQ" parameter

Err88 (Operation pattern error

1)

Potential cause

Check

Handle

The operation mode is not set

operation mode set when

After operation mode set

when the in enable status enable status then adding enable
Err89 (Operation pattern error 2)
Potential cause Check Handle
an invalid mode of operation set the operation mode f)iteraltjt?onia;/:;i gn g;%dzi of
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174

Chapter 8 Specifications

EP3E- G L 3A0 - E3 SO EC
Mark | Man "’,';‘I’“’:;:”pp'y Mark Specification
L AC220V EC EtherCAT bus protocol
H AC380V
Mark EHIHR
Mark F;m;;' Current(A) S0 X1¥54i% FDB25
GL1A0 0.1 1.0
GL1AS 0.2 18 Mark Encoder interface specification
23bit Multi-loop absolute |
GL3A0 0.4 3.0 E3 encoder
G | 10 | so | [ | Mg e oo
GL7AS 1.0 7.5 BO | 23bitincremental encoder
GL120 15 11.5
GL160 2.0 155
GL190 3.0 19.0
GL240 5.0 24.0
GH2A0 0.6 2.0
GH3A5 1.0 35
GH5A4 15 5.4
GHBA5 2.0 8.5
GH130 3.0 13.0
GH170 5.0 17.0
GH210 75 21.0




8.2 Dimensions of servo driver

8.2 Dimensions of servo driver

3-25
S A
c D
¥ A {
«—E »
model
GL1AO0 CLIAS/ GL5A5 | GL7A5 | GL120 | GL160 | GL190 | GL240
size (mm) GL3AO
A 150 150 180 180 180 180 180 210
B 55 65 75 85 95 95 105 115
C 168 168 168 168 168 200 220 250
D 158 158 158 158 158 189 209 239
E 55 65 65 65 84 94 104
model
GH2A0/GH3A5/GHb5A4 GHB8AS5 GH130 GH170/GH210
size (mm)
A 180 180 180 210
B 95 95 105 115
C 168 200 220 250
D 158 189 209 239
E 65 84 94 104
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8.3 Specifications of servo driver

GL GL GL GL GL GL GL GL GL GH GH GH GH GH GH | GH

Type
1A0 1A8 3A0 5A5 | 7A5 | 120 | 160 | 190 | 240 | 2A0 | 3A5 | 5A4 | 8A5 | 130 | 170 | 210
Rated output power (KW) 0.1 0.2 0.4 10 1.0 15 2.0 3.0 5.0 0.6 10 15 20 3.0 50 [ 75
Rated output current(A) 10 18 3.0 5.0 75 | 115 | 155 | 190 | 240 | 20 35 5.4 85 | 130 | 17.0 |21.0

Instantaneous maxi mum output

3.0 54 9.0 113 | 149 | 21.0 | 245 | 285 | 40.0 | 6.0 71 | 100 | 127 | 283 | 31.2 (396

current (A)
Three-phase 220VAC Three-phase 380VAC
Main power | Single phase 220VAC
-15%~+10% -15%~+10%
supply -15%~+10% 50/60Hz
Power supply 50/60Hz 50/60Hz
Control power
Single phase 220VA C-15%~+10% 50/60Hz 24VDC#15% no lessthanl.5A
supply
Temperature |Operation: 0°C~40C Storage: -40°C~50C
Operation: 40%~80% (non-condensing)
Humidity
Environment Storage: 93% or less (non-condensing)
Atmospheric
86kPa—~ 106kPa
pressure
IPrating IP20

Control of main circuit

vector control

Regeneration Bulit-out Built-in/  built-out ‘ Bulit-out Built-in/  built-out Bulit-out
Feedback type 23 bitsincremental encoder/absolute encoder
Cyclic Synchronous Position Mode (CSP) . Cyclic Synchronous Velocity Mode (CSV) . Cyclic Synchronous Torque Mode
Control mode
(CST) ......
Digital input Five programmable input terminals (optical isolation); 2 way high speed optocoupler input
Digital output Five programmable output terminals (optical isolation)
Special function Mechanical resonant trap and vibration suppression

Moniter function

Speed, current position, position deviation, motor torque, motor current, instruction pulse frequency, etc.

Protection function

Overspeed, overvoltage, overcurrent, overload, braking abnormity, encoder exception, location error and so on.

Frequency

response of speed

1.2kHz

Fluctuation of
speed

Characteristic

<40.03% (load 0~100%) ; <#0.02% (power supply-15%—~+10%)

Speed control

range

1:5000
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8.4 Adaptive table for servo motor selections

Servo motor model Torque Speed Power LT GT
(220V series) Nm r/min KW Better Average
adaptation adaptation
40M SL00330 0.32 3000 0.10 GL1A0
60M SL00630 0.64 3000 0.20 GL1A8
60M SL01330 1.27 3000 0.40 GL3A0
80MSL01330 1.27 3000 0.40 GL3A0
80M SL02430 2.39 3000 0.75 GL7A5 GL120
80M SL03230 3.18 3000 1.00 GL120 GL7A5
110MSL03225 3.18 2500 0.83 GL7A5
MSL series 110M SL 04825 477 2500 1.25 GL7A5 GL120
110M SL06425 6.37 2500 1.67 GL120 GL190
130M SL04025 4.00 2500 1.00 GL7A5
130MSL04820 477 2000 1.00 GL7A5 GL120
130M SL05025 5.00 2500 1.30 GL120 GL7A5
130MSL07220 7.16 2000 1.50 GL160 GL190
130M SL09620 9.55 2000 2.00 GL190 GL160
130MSL10025 | 10.00 2500 2.60 GL190 GL160
130M SL14320 14.30 2000 3.00 GL190 GL240
110MAL0403 4.00 3000 1.26 GL7A5 GL120
110MALO0503 5.00 3000 157 GL120
110MAL0603 6.00 3000 1.88 GL120
MAL 130MAL0602 6.00 2500 157 GL120 GL7A5
SENES 130MALOQ772 7.70 2500 2.02 GL160 GL120
130MAL1001 10.00 1500 157 GL120
130MAL1501 15.00 1500 2.36 GL160 GL190
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Adaptivedriver

Servo motor model Torque Speed Power
(380Vseries) Nm r/min KW Better Average
adaptation adaptation
110MAH0403 4.00 3000 1.26 GH3A5 GH5A4
110MAH0503 5.00 3000 157 GH5A4 GHBAS
110MAH0603 6.00 3000 1.88 GHB8A5 GH5A4
130MAH0402 4.00 2500 1.00 GH3A5
130MAH0482 4.77 2000 1.00 GH3A5 GH5A4
130MAH0502 5.00 2500 1.30 GH5A4 GHBAS
MAH 130MAH0602 6.00 2500 157 GH5A4 GHBAS
series 130MAHQ0772 7.70 2500 2.02 GHB8A5 GH5A4
130MAH1001 10.00 1500 157 GH5A4 GHBAS
130MAH1501 15.00 1500 2.36 GHB8A5 GH130
180MAH1901 19.00 1500 3.00 GH130
180MAH2701 27.00 1500 4.30 GH170
180MAH3501 35.00 1500 5.50 GH170 GH210
180MAH4801 48.00 1500 7.50 GH210

8.5 Types of servo motor

Flange size:
40 (mm)
60 (mm)

80 (mm)
110 (mm)
130 (mm)
180 (mm)

A: Machine Tools Industry
o -+
S: Automation industry

Main axis power
supply voltage:

L: 220V <

H: 380V

I-?nawlt)ed torque (x0.1
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O: Round shaft
(without key)

A: Closed key
C: Forelock ke

N: without brake
Z: with brake

encoder

B/BO: 23bit incremental encoder
————| M/E3: 23bit multi-loop absolue

)




8.6 Servo motor wiring

8.6 Servo motor wiring

8.6.1 Winding wiring

w

40/60/80 servo motor

power connetor

110/130/180 servo motor
power connetor

Terminal Terminal number el G
symbol 40/60/80 motor 110/130/180 motor
U 1 2 U phase drive input
\Y 2 3 V phase drive input
W 3 4 W phase drive input
@) 4 1 Ground terminal of
motor case

8.6.2 Wiring for brakes

40 servo motor power
connector with brake

&

60/80 servo motor
brake connector

110/130/180 servo motor

brake connector

Wiring for servo motor with brake (flange size 40mm):

Terminal Terminal : :
Terminal explanation
symbol number
U 1 U phase drive input
\Y 2 V phase drive input
W 3 W phase drive input
PE 4 Ground terminal
BK+ 5
Br i
BK- 5 ake terminal
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Wiring for servo motor with brake
(flange size 60mm,80mm,110mm,130mm,180mm):

Terminal Terminal number Terminal
60/80 series 110/130/180 series .
symbol explanation
motor motor
DC+ 1 1 Brake power
DC- 2 2 supply isDC
power without
PE — 3 polarity access
reguirements
8.6.3 Encoder
; 3
B 2
40/60/80 servo motor 110/130/180 servo motor
encoder connector encoder connector
Encoder wiring for servo motor
(flange size 40mm,60mm,80mm,110mm,130mm,180mm)
Terminal Terminal number Terminal
40motor 60/80motor 110/130/180motor .
symbol : : explanation
Absolute Absolute | incrementa Absolute incremental
SD+ 1 1 1 6 6 Encoder
SD- 2 2 2 7 7 signa
wire
VCC 6 6 6 2 2 Encoder
GND 7 7 7 3 3 SV power
input
Battery+
%’7 3 3 — 4 —— | 36V battery
power
Battery -
8 8 — 5 — suppl
e pply
PE 9 9 9 1 1 Ground
termina

Note: the "¥¢" in this manual shows the special function of the absolute encoder, and
the "> " indicates the special function of the incremental encoder.
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