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Troubleshooting Manual

\gf 1. Troubleshooting Hi5 Controller

It is designed to facilitate troubleshooting when troubles occur. Please be fully aware of this MANUAL
for troubleshooting.

1.1. Troubleshooting Solution

This describes individual troubleshooting methods for the error codes that are generated from the Hi5a
controller.
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1. Troubleshooting

1.1.1. EO002 Hardware limit switch in operation
1.1.1.1. Qutline
Limit switch that is installed at the end of operation area of Robot’s each axis has been activated. The

Robot will be immobilized immediately for a safety reason and will not be operational until it is moved
to a safe operation area by an appropriate method.

1.1.1.2. Causes and checking methods

(1) Please confirm if the Robot actually went out of operation area.
B Actions to be taken when a Robot went out of operation area

(2) If an error occurs though a Robot is in the operation area.
B Checking method from a System Board Connector (CNLS)
B Checking method from a Wire Harness (CER1 or CEC1)
B Checking method by examining a limit switch and internal wiring of main frame
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(1) Please confirm if the Robot actually went out of operation area
Please confirm if the Robot actually went out of operation area. If a soft limit error has
occurred simultaneously, the Robot did go out of operation area.
Please take an appropriate action to move the Robot back into the operation area.
Operation area may vary to the each Robot model, so as the installed location of limit
switches. Please refer to the corresponding Robot’s maintenance manual - “Limitations of
Operation area”

Figure 1.2 Operation Area for S-axis Limit Switch of HS165/HS200 Robot
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1. Troubleshooting

B Actions to be taken when a Robot went out of operation area

Please take following actions in order to move a Robot while a hardware limit switch is

on. Firstly, enter the system with a manual mode and turn on the enabling switch of
Teach Pendant.

Manual Mode |l =B Turn on the TP's enabling switch J
/ ——

From this stage, execute the Motor On command and move the Robot back into the
operation area by using a jog key.
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(2) If an error occurs though a Robot is in the operation area

Firstly, check if the limit (Over-Travel) is being entered consecutively from the Private input
signal window of Teach Pendant.

This window can be accessed by selecting “ T[F1]: Service; — [1: Monitoring; — 72:
Input/output Signal; —  T1: Private input signaly ”
A yellow color status on limit (Over-travel) indicates an error status

B Cautions:

On manual mode, a monitoring is enabled only when a Teach Pendant’s enabling switch
is on. On automatic mode, a monitoring is enabled regardless of a status of enabling

switch.
g 2 2
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Figure 1.3 Limit (Over-Travel) Monitoring is Displayed from the Private input signal Window

In these cases, cause of this error can be found from the components that are related to the
limit switch. As shown in the diagram below, the limit switch is connected to a controller’s
System Board from a main frame by using “CER1 — CEC1” cables.
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Figure 1.4 Wirings that are related to a Limit Switch Status Input
Main check points and their orders are
» System Board
@ Internal wiring of a controller and connector
(® Wire harness and connector
@  Limit switch and a wiring of mainframe

And please jump the input line of limit switch at an appropriate point in order to check if a limit
(Over-Travel) from monitoring windows turns to white color.

Please proceed as follows.
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B Checking method from a System Board Connector (CNLS)

Warning
Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal

injuries or a property damages

This method uses a CNLS connector of System Board to judge if the board malfunction
caused this error.

Please jumper short the pins that are related to the limit switch’s input from a CNLS
connector as shown below. At this stage, please check the limit (Over-Travel) from the
Private input signal monitoring windows.

(@ If it turned to a white color, System Board malfunction caused this error. Please replace

the board.
@ Ifitis still yellow which indicates that the error persists.

3% Refer to Chapter 4 System Board(BD530)

CNLS Connector

4-5 pin jumper short
Limit switch safety chain 1 input

6-9 pin jumper short
Limit switch safety chain 2 input
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B Checking method from a wire harness (CER1 or CEC1)

Warning

Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal
iniuries or a nronertv damaaes

This method uses a Wire Harness connector (CER1 or CEC1) to judge if the cable
malfunction caused this error.

Please remove CEC1 Wire Harness, and jumper short the pins that are related to the limit
switch from a CEC1 connector which is attached to a controller. At this stage, please check
the limit (Over-Travel) from the Private input signal monitoring windows.

(@ If it turned to a white color, internal CEC1 Connector (of a controller) - System Board
cable or a connector malfunction caused this error. Please examine them or replace
them.

@ If it is still yellow which indicates that the error persists, please search a problem that
caused this error in an area between the CEC1 connector and the limit switch of main
frame.

Please reconnect CEC1 Wire Harness, and remove the CER1 Wire Harness from a main
frame. After that, please jumper short the pins that are related to a limit switch from a CER1
connector.
At this stage, please check a limit (Over-Travel) from the Private input signal monitoring
windows.

@ If it turned to a white color, Wire Harness cable between CER1 Connector-CEC1
Connector or a connector malfunction caused this error. Please examine them or replace
them.

@ If it is still yellow which indicates that the error persists, please search a problem that
caused this error in an area between the mainframe sides’s CER1 connector and the
limit switch.

8-9 pin jumper short
Limit switch safety chain 1 input

22-23 pin jumper short
Limit switch safety chain 2 input
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B Checking method by examining a limit switch and internal wiring of main frame

Warning

Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal
iniuries or a nronertv damaaes.

Please remove the CER1 Wire Harness from a main frame, and use a multi meter to run a
short (shortage) test to examine the lines that are related to the limit switch from a main
frame’s CER1 connector.

(D If resistance is measures as open status, limit switch or a limit switch — CER1 connector
or a connector malfunction is suspected. Please examine or replace them.

(@ If resistance is measured as short (shortage) status, other parts need to be examined.
Please make an enquiry to our office.

8-9 pin short test
Limit switch safety chain 1 input

22-23 pin short test
Limit switch safety chain 2 input
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1. Troubleshooting

1.1.2. EO010 AMP recovery discharge resistance overheating
1.1.2.1. Qutline

Recovery electric power that generated when Robot reduces a speed or moving toward to a gravity
direction is discharged by resistance.

This error is related to an overheat that caused by the resistance.

This error may occurs due to a reduced performance of cooling fan, overheat detection sensor’s circuit
malfunction, disconnection of the resistor, overload of recovery discharge capacity that caused by
momentary rapid movement or a continuous movement of robot.

1.1.2.2. Causes and checking methods

<Case: Error always occurs even when the motor is off>
(1) Please examine the components that are related to the overheat error detection
Please examine the resistor of CNTR cable
Please replace CNSGC cable and examine it
Please replace BD530/BD531 board and examine it
Replace the servo drive unit and then check it.

<Case: Error always occurs at the moment when the motor turns on>

(2) Please examine the components that are related to the power
Please examine the resistance value of CNDR cable
B Replace the servo drive unit and then check it.
B Please examine the 3-phase voltage from the inside of controller
B Please examine the controller’s 3-phase input voltage

<Case: Error occurs at a certain step according to the Robot’s operation speed>
(3) Please make changes on a speed of Robot’s operation in order to confirm the error
B Please reduce the speed of Robot’s operation in order to confirm the error
B Please examine the recovery discharge resistance value

<Case: Error occurs after 5 minutes from the startup of Robot’s operation>
(4) Please examine the controller’s cooling system and recovery electric power level
B Please examine the operational status of each fan
B Please examine the power voltage of each fan
B Please reduce the speed of Robot’s operation in order to confirm the error
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(1) Please examine the components that are related to the overheat error detection
Recovery resistance overheat error is detected by Servo Drive Unit. Each end’s On/Off status
of overheat sensor that are attached to a recovery resistor is being monitored by CNTR
connector. Detected error will be sent through CNSGC cable to be handled by software at the
BD530/BD531 board.

SD1L2C

BD530/BD531

SA3A3D

BD530/BD531

(b) Hi5-N30 controller

Figure 1.5 Arranging the parts related to the regenerative resistor overheating error
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Examining the CNTR cable

Please examine the sensor from a CNTR connector that connects the overhear detection
Sensors.

In a normal status, sensor must be measured less or than 0.1 ohm

—E_

Z&m J

Maker Tie

(a) Hi5-NOO controller

Rear Projection

(D
2~

—T_S']_

| L
CNTR

Maker Tie

(b) Hi5-N30 controller

Figure 1.6 Measuring the resistance value at CNTR
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B Replacement and examining of CNSGC cable
Replace the CNSGC cable with new one and test it. If the error does not persist, cable
connection problem caused this error. Please replace the CNSGC cable with new one.

B Replacement and examining of BD530/BD531
Replace the BD530/BD531 with new one and test it. If the error does not persist, the
board malfunction caused this error. Please replace the BD530/BD531 with new one.

Figure 1.7 Replacement of BD530/BD531

B Replacement and inspection of servo drive unit
The regenerative resistor overheating error detection module is as shown below.
»  Hi5-N controller : Medium size SD1L2C, Small size SA3A3D

Please check the components in the controller that you are currently using and examine
it. Please replace it with new one and see if the error persists.

SD1L2C

Figure 1.8 Replacing the module when the regenerative discharge resistor overheating error occurs
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(2) Please examine the components that are related to the power
Overhear error may occurs in a case when resistor has disconnection or discharge control
malfunction. It also can occur when recovery discharge resistance value and a 3-phase
voltage increases.

B Examining recovery discharge resistor’s disconnection
If measured resistance value at the end of CNDR cable is many M ohm, the resistor’s
disconnection or connection problem of internal wiring caused this error. Please replace
the recovery resistor with new one or repair the wiring.

Maker Tie

(a) Hi5-NOO controller

Maker Tie

(b) Hi5-N30 controller

Figure 1.9 Measuring the resistance value at CNDR
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Replacement and inspection of drive unit

Replace the regenerative discharge resistor overheating error detection module and then
check if the error occurs again. An error may occur continuously due to a module’s
internal circuit malfunction.

> Hi5-N controller
® Medium size Robot’s diode module : SD1L2C
® Small size Robot’s Servo Drive Unit: SA3A3D

Examine the 3-phase voltage (inside of the controller)

Recovery discharge operation activates from approximately DC 375V

If a voltage over AC242 V enters to the Servo Drive Unit, a recovery discharge
resistance overheat error may occur when the motor turns on.

If the input voltage exceeds the allowed range, please examine according to a
controller’s input voltage examination procedures and a controller’s 3-phase internal
voltage examination procedures.

»  Servo Drive Unit input voltage specification: 3-phase AC 220V
»  Allowed range when motor turns on: 198 V ~ 242 V

(3) Please make changes on a speed of Robot’s operation in order to confirm the error

In case when a Robot’s speed is reducing, or moving toward to gravity direction, direct
current voltage of a Servo Drive Unit increases, and the voltage will be discharged with a
recovery discharge resistance in order to prevent damages on components that may caused
by voltage increase.

If a Robot reduces its speed rapidly, or make a high speed movement toward to gravity
direction, it may cause this error. Please confirm if this error occurs according to the speed of
Robot’s operation.

Make changes on a speed of Robot’s operation

If a recovery electric power that generated by Robot’s operation exceeds the controller’s
designed specification, recovery resistance overheat error may occurs. Please reduce
the speed of a step that the error occurs and re-operate in order to confirm if the error
persists.

Examining recovery discharge resistance value

If a measured resistance value at the end of CNDR cable exceeds over 10% of the value
described in the manual, the resistor malfunction is the cause of this error. Please
replace the resistor. Please refer to the previous page for the measuring method.

»  Hi5-N controller
® Medium size (SD1L2C) recovery discharge resistance value: 5 ohm
® Small size (SA3A3D) recovery discharge resistance value: 15 ohm
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(4) Please examine the controller’s cooling system and recovery electric power level

If recovery resistance overheats error occurs after 5 minutes from the startup of Robot’s
activation, the cause would be either the controller’s cooling system malfunction or a speed
of Robot’s operation exceeded the designed specification of the controller.

Fans are being used at rear of the controller in order to cool down the Servo Drive Unit’'s heat
sink and the recovery discharge resistor.

Table 1-1 Position for installing the controller pan (Hi5)

Hi5-N** Hi5a-C1* Hi5a-C0*

T

B Examining the operational status of each fan
Please replace a fan if it does not spin, or the speed is abnormally slow. Lifetime of a fan
may vary according to an operating environment or an amount of operated hours.

B Examining fan’s power voltage
Please check the input voltage of fans if all of them do not operate. Input voltage of a fan
is set to AC220V and the allowed range is within 10% of the standard voltage. If voltage
is lower than 10% of the standard voltage, the cooling effect will be reduced due to slow
spinning speed of a fan. In case when the voltage is low, please check the input voltage
for fan’s power supply connector (CNFNZ2) and a controller.

B Please confirm an occurrence of an error according to the speed of Robot’s operation
If an overheat error occurs during a continuous operation over 5 minutes, it is because of
the consecutive operation of Robot exceeded the cooling capacity of a controller. Please
reduce the speed of Robot’s operation and check if the error persists. In order to resolve
this error, if you had to reduce the operation speed too much just to resolve this error,
please enquire at our office.

1-17 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

1.1.3. EO011 AMP overvoltage (P-N)
1.1.3.1. Qutline

Direct current voltage (P-N) of Servo Drive Unit that drives the motor exceeded the set value.

1.1.3.2. Causes and checking methods

<Case: Error always occurs even when the motor is off>
(1) Please examine the components that are related to the overvoltage error detection.
B Please replace CNSGC cable and examine it CNSGC.
B Please replace BD530/BD531 board and examine it.
B Replace the servo drive unit and then check it.

<Case: Error always occurs at the moment when the motor turns on>
(2) Please examine the components that are related to the power.
B Replace the servo drive unit and then check it.
B Please examine the 3-phase voltage from the inside of controller.
B Please examine the controller’s 3-phase input voltage.

<Case: Error occurs at a certain step according to the Robot’s operation speed>
(3) Make changes on a speed of Robot’s operation in order to confirm the error.
B Please reduce the speed of Robot’s operation in order to confirm the error.
B Please examine the recovery discharge resistance value.
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(1) Please examine the components that are related to the overheat error detection.
AMP overvoltage error is detected by the servo drive unit when the DC power (P-N) to the
servo drive unit exceeds the set level. Detected error will be sent through CNSGC cable to be

handled by BD530/BD531 board.

SD1L2C

CNSGC

BD530/BD531

CNSGC

BD530/BD531

(b) Hi5-N30 controller

Figure 1.10 Arranging the parts related to the overvoltage error
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Replacement and examining of CNSGC cable
Replace the CNSGC cable with new one and test it. If the error does not persist, cable
connection problem caused this error. Please replace the CNSGC cable with new one.

Replacement and examining of BD530/BD531
Replace the BD530/BD531 with new one and test it. If the error does not persist, the
board malfunction caused this error. Please replace the BD530/BD531 with new one.

Figure 1.11 Replacement of BD530/BD531

Replacement and inspection of servo drive unit
The AMP overvoltage error detection module is as shown below.
»  Hi5-N controller : Medium size SD1L2C, Small size SA3A3D

Please check the components in the controller that you are currently using and examine
it. Please replace it with new one and see if the error persists.

1

SD1L2C

Figure 1.12 Replacing the module when the overvoltage error occurs
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1. Troubleshooting

Please examine the components that are related to the power.
Overvoltage error occurs when direct current voltage that exceeds DC395V due to 3-phase
input voltage over AC 220V enters to the Servo Drive Unit.

B Replacement and inspection of servo drive unit
Replace the AMP overvoltage error detection module and then check if the error occurs
again.
An error may occur continuously due to module’s internal circuit malfunction.

> Hi5-N controller
® Medium size Robot’s diode module : SD1L2C
® Small size Robot’s Servo Drive Unit: SA3A3D

B Examine the 3-phase voltage
AMP overvoltage error is activated from approximately DC 395V
If voltage over AC242 V enters to the Servo Drive Unit, a recovery discharge resistance
overheat error may occur when the motor turns on. If the input voltage exceeds the
allowed range, please examine according to a controller’s input voltage examination
procedures and a controller’s 3-phase internal voltage examination procedures.

»  Servo Drive Unit input voltage specification: 3-phase AC 220V
» Allowed range when motor turns on: 198V ~ 242V

Please confirm the occurrence of error according to the speed of Robot’s operation.

If a robot reduce the speed rapidly, or make a high speed movement toward to gravity
direction, it can cause an overvoltage error. Please confirm if an error occurred according to a
speed of Robot’'s operation. AMP overvoltage occurrence error also can be caused by an
invalid recovery discharge resistance value or recovery discharge control malfunction. In
case when a Robot’s speed is reducing, or moving toward to gravity direction, voltage of the
Servo Drive Unit increases, and the voltage will be discharged with a recovery discharge
resistance in order to prevent damages on components that may caused by an increased
voltage.

B Make changes on a speed of Robot’s operation
If a recovery electric power that generated by Robot’s operation exceeds the controller’s
designed specification, overvoltage error may occurs. Please reduce the speed of a step
that the error occurs and re-operate in order to confirm if the error persists. If the error
does not occur when the speed is reduced, please change the speed of step and use it.

B Examining the recovery discharge resistance value
If a recovery resistance value is greater than the specification, recovery discharge does
not perform well and it will cause the overvoltage error. Recovery resistance
specifications are subject to be changed according to the controller’s specification.
Please refer to a manual and a controller check sheet that provided upon a purchase.
If the resistance value exceeds 10 % of specification, please replace it.

> Hi5-N controller
® Medium size (SD1L2C) recovery discharge resistance value: 5 ohm
® Small size (SA3A3D) recovery discharge resistance value: 15 ohm
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Maker Tie

(a) Hi5-NOO controller

Maker Tie

(b) Hi5-N30 controller

Figure 1.13 Measuring the resistance value at CNDR
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1.1.4. EO014 Instant contact of safety switch (EM, OTR, TS etc.)
1.1.4.1. QOutline

For some reason the motor’s power supply to AMP has been shut down. Main examines the safety
signals in order find the reason of the motor’s power shut down. If no reason is found, this message
will be displayed.

Following diagram shows compositions of various safety signals that can shut down the motor’s power.
Main periodically examines the ON/OFF status of those safety signals. If a momentary contact
malfunction occurs between the periods, main will not be able to detect it and displays this message
instead.

Motors
(2) Power
/ :3:(;11 . <MANUAL mode 1> ENSW1
; L <AUTO mode 1> | ASG1
=7 “TRemorex = A Magnetic
i o SWRH‘_ . MCON1 »() Contactor
iaral
—O cAu'n 4 MC1
REMOTE 4‘UTO 1 Command
MOTORS POER ON 1 COMMANG el
MOTORS POER ON 2 COMMAnt’ s
; <MANUAL mode 2> ~
_O//'c e U070 mode 2 . .
< mode 2> 2
e “" :g:lzzrsz 7 L :22 MCON2 .. ]| Magnetic
o . o —————o—o—>ll »() Contactor
m MC2
Operating :
":Oé’te ; Servo Drive Unit
selector - 2 Command
(in T/P) REMOTE AUTO 2 Commiand r
M

Figure 1.14 Concept Diagram of Safety Circuit for Motor's Power ON/OFF
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1.1.4.2. Causes and checking methods

(1) Please check the status of DC 24V (P1-M1) power and cables
(2) Please check if there is a problem with CPUERR, EXOUT signals
(3) Please check the safety switch and signal wirings

(4) Please check the System Board, Electrical Module

(1) Please check the status of DC 24V (P1-M1) power and cables.
Please check if the System Board is being supplied with DC 24V control power (P1, M1)
properly. This error can be caused if there is a problem with the power as it will affect the
safety sequence of the System Board. Power is to be supplied by SMPS's CNG6
Connector-System Board CNP2 Connector. Please check if the power level is varying or is
there any problem with the cable.

CNP2

SMPS .. = System Board

Figure 1.15 Method of Connecting DC24V Power and Measuring Voltage of the System Board
(BD530)
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(2) Please check if there is a problem with CPUERR, EXOUT signals
Main board generates CPUERR or EXOUT signals in a case when systemic error has
occurred (e.g. power shut down, Servo error). This signal will be transferred to the System
Board and block the motor on command in terms of hardware. Motor’'s power will be
immediately shut down for a safety reason. However, these signals may be generated
abnormally, and it will shut down the motor’s power.

How to judge:

System Board’s 7-segment index may give you an indication of the situation.7-segment
displays “H” when CPUERR is being transmitted to the System Board. Also the CPUERR,
EXOUT LED which located at the center of the System Board indicate the error situation
(figure 6.21) These LED lights will be on if it is a normal status, and the lights will be off if
it is not.

However if the signal appears time to time for a very short moments, 7-segment and
LED won’t be able to indicate it. In such case, error occurrence must be observed while
ignoring the two signals by using DIP switch SW1. Method to ignore the signal is to, as
shown in the figure 6.21, turn on the No 1(to ignore CPUERR) and the No 2 (to ignore
EXOUT) of the DIP switch SW1. At this point all LED lights will be on.

If the error no longer persists after the system restart, main board generated these
signals or CANS1 Connector/Cable malfunction is suspected.

e

CPUERR LED

EXOUT LED

Ignoring signal DIP
SwitchSW1

Figure 1.16 Location 7-SEG, LED and DIP Switch (CPUERR error related) on a System Board

O

Actions:

If a Main Board generating this signal without any other indication of errors, please check
the PLD version of the Main Board. Over V0.7 is normal. If main board’s PLD version is
normal, please examine the CANS1 connector and cables.

Cautions: Please use only No 1 (to ignore CPUERR) and No2 (to ignore EXOUT)
of the DIP switch SW1 for a testing purpose and please switch it back to normal
after the test. This ignores the emergency safety related functions and it may
cause safetv related problems if operates while ianorina these functions.
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(3) Please check the safety switch and signal wirings.
Safety switch input may goes OFF for a short moment which cannot be detected by the Main
Board for following reasons.

B Switch malfunction

B Wiring malfunction: Exposure or damage on a cable

B Wirings installation problem:
Separated distance between power lines, cables that consume a large amount of electric
power must be greater than 10CM. Alternatively electrical shielding by using a metal
marital plates are required.

after the test. This ignores the emergency safety related functions and it may

Cautions:
® Please use only for a testing purpose and please switch it back to normal
cause safetv related problems if onerates while ianorina these functions.

Available safety switches are as below, and they can be connected through a System Board.
Please check the above for the safety switches that are being used.

Types Connecting method Disabling method
Extemal TBEM
TBEM Emgcy EXEM1- 1®_
Emergency stop T s F EXEM1+ |2 :I
switch(External) CaRMe ® | EXEM2+ 3®-
—point of contact type | Exemzs ® I e “®-:|
J. 12
EXEM2- | ] ®.
%
TBPLC External
Emergency 4
(ex Safety 10) No3, No4 of SW6 is ON

Emergency stop ) o
switch(External)-semic ES1 t@ @ /j,;f,;
onductor type /EE

TBEM 5 ;?ZIQTUOM TREM
SGA1 15 SGA1- 15
Safety guard — @ ‘If_ SGAls ®'
(Auto)-point of contact S‘GM 6 B e "@.:I
type - ® | @
seA2- @ - l sGA2- 8 ®_:]
(ox Sofety 10) No1, No2 of SW6 is ON
Safety guard A
(Auto)-semiconductor sG1 1@ @ ‘{/////,//i;
ype " /%/?
= @ ) 747
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Types

Connecting method

Disabling method

Safety guard (General)

TRMT Saans
SGGENI-
SGGENT+ 7® |[ _l
SGGEN2+ 38 |
SGGEN2- rag =% I

TBRMT

SGGEN1- B

SGGEN1+

~

® %

SGGEN2+8

SGGEN2- @

® %

Cautions:

Please use only for a testing purpose and please switch it back to normal
after the test. This ignores the emergency safety related functions and it may
cause safety related problems if operates while ignoring these functions.
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Other switches that are related to a safety and system operation which may effect to this error are

as below.
Types Connecting method Disabling method
CNTP CNTP
SE 13 TP Enabl 1 0z 13
1 2= nabling P
<3 %-‘E p Switch g}% =
. . REARSH | AR |
Enabling switch &6} - B
(TP) P16 /EMENT g G116 /EMENT
GHEEE SWEN2 L BEEEE  SWEN2
A HEARS
T?‘ﬁ@ (17 wiTp g 17 M1TP
24 P1_TP 12{*.‘5? ‘,E- =124 P1_TP
TBRMT Remote Selection Switch TBRMT
2 M1_RMT Remote 2 M1_RMT
® » A‘/ Internal 3®-
Remote mode 6| SHREMOTE | | |/ SYREMOTE: |
inpUt 4 P1_RMT |_ Remote 4®_ P1_RMT
5® SWREMOTE2 imermal 5o, | SWREMOTE2 I
® ®
Over-travel CNLS
Limit Switch ™ 2
LSOVT1- TR PR Lsovti-
1= ¥ '@" 1=
Limit switch = sovrn | 655591 48— Lsovri
LSOVT2+ i 0P @@ LSOVT2+
~ 1ot
LSOVT2- LSOVT2-
CNLS Arm-interference
e Limit Switch No1,No2 of SW5 is ON
: prm LSARM1- ;
. = ~L
Arm interference © S0L_  LsARmI+ ,
switch LOBOIE |
: LSARM2+ ‘,
] KexSga7e S
—o T LSARM2-

System Board — Wiring between Teach

Pendants ONTP o
CNTP TP Emergency F <o
ﬂ'*r‘ OZZJC‘vE
P [ 2 PHEA 1 14 EMTP+
Ko ATt
Emergency stop 2 pHipal14 EMTP1- LL 31‘“.]3; — EMTP2-
- o4 | NTa
switch (TP) L [ emrpis ! 7;3:, !
3 R 15| EMTP2- | Li‘ Kon
CBRar ~C .ﬁ
Pl ng b EMTP2+
1 KE gl L
Fﬂ“ EMTP2+
L7
OP Emergency CNOP EMOP1-
—
Q [=rq®
K
EMOP1- L %&%7
oRRoTT=
Emergency stop EMOP1+ ; 9 F) 55121 EMOP1+
switch (OP) EMOP2- ! %fé‘;f EMOP2-
~ 10 HERE 1 22
EMOP2+ {5=20d ), EMOP2+
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(4) Please check the System Board, Electrical Module.

Cabling (wires, connector etc.) malfunction

Please check the cabling between the Electrical Module (PSM or PDM) that an electrical
connector is installed and the System Board (BD530) that collects monitoring signals.
The cable name is CNMS and it enters to the Electrical Module through the top rear of
the System Board (figure 1.17). Please check the connection status of this cable’s
connector.

= !

CNMC

S1171171
L1117

1115 ‘ f
/T

AR

Figure 1.17 CNMC Cable on the Electrical Module

System Board malfunction
Input signal processing unit malfunction from the inside of System Board can be a cause
of this error. Please replace the System Board and examine it.

Electrical Module malfunction
Internal electrical module malfunction can be categorized as a electrical board (BD5C2
or BD5CO), Electrical connector (MC1, MC2), and wirings between the electrical board
and the electrical connector. However it is difficult to examine the inside of Electrical
Module in a field where a Robot has already been installed, so alternatively please
replace the Electrical Module.

Electrical board (BD5CO)

Motor power supply CP

Magnetic contactor MC2

Magnetic contactor MC1

Break power SMPS

Figure 1.18 Inner Structure of Electrical Module
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Magnetic contactor MC1 Drive safety relay SR1 MC1

Magnetic contactor MC2 Drive safety relay SR2 MC2

Figure 1.19 Electrical board
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1.1.5. EO015 Teaching pendant operation error
1.1.5.1. QOutline
This error occurs when communication between a Main Board (BD510) and a Teach Pendant (TP520)

has been disconnected due to a bad communication status. If this error occurring during an operation
(AUTO mode), a robot will be immobilized.

1.1.5.2. Causes and examine methods

(1) Please check if the Main Board inside of a controller is in a normal status.
(2) Case: Status of 7-Segment from a Main Board is “.” (normal)

B Case: TP communication status indicator icon is white

B Case: TP communication status indicator icon is x

(3) Case: Status of 7-Segment from a Main Board is “u.”
B TP communication status indicator icon will be x

(4) Case: Status of 7-Segment from a Main Board is abnormal
B TP communication status indicator icon will be x
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(1) Please check if the Main Board inside of a controller is in a normal status
Communication can be disconnected if a Main Board or a Teach Pendant is in an abnormal
status for any reasons. Please see the 7-Segment from a Main Board to confirm if a Main
Board’s status is normal or abnormal.

)

N

Figure 1.20 7-Segment is in a Normal Status. Others are Abnormal (see the above diagram)

If a controller’s door is shut when the power is on, please refer to the below diagram in order
to open the door to check.

¥ Turn the “release” screw that
located at the below of external
control handle on a controller’s

door to a clockwise.

How to open the door while the power is on

Caution

Once a controller is opened, please only check the main board’s status and do
not touch anything else for a safety reasons.

Please make sure to close it after you check the main board’s status.
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(2) Case: Status of 7-Segment from a Main Board is “.” (normal)

Please check the status of “TP communication indicator icon” that located on a left side of
“Titles” from TP511.

B |If a TP communication status indicator icon is blue, it is a normal status.

= IVIAINUAL |

B |If a TP communication status indicator icon is white,

"u' A'A" 'L&~).l,é. — |

» LAN cable between a Main Board and TP has a problem (not open) or an abnormal
status of Teach Pendant is suspected.

Please download Main Board’s application program as same version as a TP.
Please replace TP510 and test it.

Please replace a LAN cable between TP connector and Main Board in a
controller and test it.

If a same status persists, please contact to our AS department.

®» @O

B |If a TP communication status indicator icon is X,

» Disconnection (open) of LAN cable between a Main Board and TP is suspected.

(O Please replace TP and test it.

@ Please replace a LAN cable between TP connector and Main Board in a
controller and test it.

(@ If a same status persists, please contact to our AS department.
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(3) Case: Status of 7-Segment from a Main Board is “u.” W

B TP communication status indicator icon will be x.

» The cable between the main board and the system board, or the system board is
suspicious.

(O Make sure that the connectors (CANIO<>CANL1) are properly connected on both
ends of the cable.
(@ Check if the voltage of the CNMC connector is AC 48V.

@ Replace the CANIO<>CAN1 cable and then retest it.
® Replace the system board and then retest it.
® If a same status persists, please contact to our AS department.

(4) Case: Status of 7-Segment from a Main Board is abnormal

B TP communication status indicator icon will be x.

» The cause for this case is a Main Board malfunction.
(D Please replace a Main Board and test it.
@ If a same status persists, please contact to our AS department.

/ HY
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1.1.6. E0O022 Communication error between internal modules

1.1.6.1. Outline

Internal modules of controller use CAN communication in order to transfer data. E0022 is an error
code that indicates the Main Board has detected an error in a CAN communication between internal
module System Boards. E0032 error code will be used for users board (BD58x) that uses a same CAN

communication channel.

I 11

E0032 - E0032 -

W \ <

Sq
-

Figure 1.21 CAN Communication Structure of Hi5 Controller

System Board is a module that controls an input/output of controller’s power sequence. Once this error
occurs, all functions related to this will be stopped and main stops CAN communication. In order to re

active all the functions, a controller must be restarted.
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1.1.6.2. Causes and examine methods

(1) General examine
B Please check the connection status of CAN communication cable.
B Please check the power status. (power voltage or connection status of cable)

(2) If an error persists even after a restart of controller
B Please check a System Board malfunction.
B Please replace a malfunction parts and test it (Main Board, System Board, cables)

(3) If an error occurs while a controller is normally operating
B Please observe changes in surrounding environment.
B Please examine the CAN communication line.
Please examine the CAN communication connector for user’s module.
Please examine the connection of termination resistor.
Please examine the wiring structures.
Please examine if a communication cable uses a twist line.

YVVYVYYVY

/ "HYUNDAI 1-36

HEAVY INDUSTRIES CO.,LTD.



1. Troubleshooting

(1) General examine
If this error occurred while a system is normally operating, please examine the following for a

start.

Reference
Once “E0022 Communication error among inner modules” occurs, mainboard

will not establish a communication with system board even if a system board
initiates communication. Controller must be restarted in order to reestablish a

communication.

B Please check the connection status of CAN communication cable
Please check if a CAN cable between Main Board and System Boards are well
connected. Please remove and reconnect the CAN connectors of Main Board and
System Board and check if an error persists, in order to check connector’s connection

status.

Main board
(BD510)

CAN Communication cable (MAIN-system board)

Figure 1.22 CAN communication cable connection between a main board (BD510) and a system
board (BD530)

B Please check the power status (power voltage or connection status of cable).
Please check if a DC 5V control power is being supplied to System Board properly. If
there is a problem with a power, this error may occur as the System Board will not
operate.
Please check if a power is being supplied or not by using a simple method. As a below
diagram, there are LED CNP1 that indicates DC 5V voltage and 7-segment that indicates
the board operating status on an upper right side of System Board.

1-37 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

Table 1-2 Method to Check the whether the Rated Voltage on System Board is Normal or Not

LED
CNP1

Category 7- Segment Result

Power on a System Board is has not been authorized

properly.
1 off off Please examine the power related parts such as SMPS,

Cable, Connector connections etc.

Power of 10 related board (BD531) that located at the rear
of system is not authorized or malfunction.

3 On On Please check the power voltage.

Figure 1.23 LED CNP1 for a power purpose DC5V of a system board (BD530)

If the lights of LED CNP1 and 7-segment DC are all on as above table, please check if
the DC 5V control power that authorized on a board is in a range of 5.0V~5.3V.

If the voltage is out of this range, it may effect to the communication. Check points are as
below diagram and it the voltage is out of range, please configure it to a range of
5.0V~5.3V from a SMPS.
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TB1 Voltage control: DC 5.0~5.3V

oo oy [
| 2oy |

TB1 Measuring voltage: DC 5.0~5.3V

n
P
v ®

Figure 1.24 Measuring a voltage of DC 5V and controlling method
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(2) If an error persists even after a restart of controller
If an error message displayed because the error is already occurring even after the controller
has been restarted, the faulty area can be identified by performing a series of examines.

Reference
If you are using’s a user’s module (BD58x), please remove a CAN cable that

connected to this module before you perform this test. It is to eliminate
possible elements that will effect to the test. If this error does not persists after
a restart of a controller followed by a removal of user’s module cable, the

cause of an error is related to a user’s module. Please refer to the following
paragraph.

In order to remove a user’s module CAN communication from a controller, please unplug the
CAN2 and CANS2 connectors from a System Board as below diagram. If you restart the
controller, only a Main Board and System Board will keep the CAN communication.

o\t CAN2

3 CANS2

Removal of the cable
that connected to
CAN2, CANS2

Figure 1.25 Method to remove CAN communication connection from user’s module (BD58x)
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Please check the malfunction status of System Board

System Board has a 7-segment that indicates a various status. By examining it, you may
determine if a System Board is malfunctioning or not. After a controller has been
restarted, if the indicator does not display the content in a rotation as below, System
Board malfunction is suspected. Please replace it.

Figure 1.27 Normal display of 7-segment on a system board when restarted

Please replace a malfunction part and test it.

If above examines do not resolve an error, you will have to replace the parts that related
to this error and test them. The cause might be a circuit malfunction that related to CAN
communication inside of the board and it is difficult to be identified from an outside.
There are 3 parts as below diagram — System Board (BD530), Main Board (BD510),
Cable. (If a Main Board and other option module (BD58x) were having a CAN
communication, the cause of an error is not likely from Main Board or cable. Please
replace a System Board and test it).

1-41 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

( -
= s

 System board

o5 (EDEI)
== i} ]
= =

T
Main board : St -E = x .
(BD510)

CAN Communication cahle {MAIN-system board)

Figure 1.28 Location of CAN communication cable and a main board (BD510)

(3) Error occurring while a controller is operating normally

B Please observe changes in surrounding environment.
Please observe if there have been any changes in the surrounding field. Check if a new
large capacity electric power device has been installed. Quality of electric power and a
shortage may effect to the communication and cause this error.

B Please examine a CAN communication line CAN.
Property of matter CAN communication line may be connected with a user’s module
(BD58x) as well as a System Board and this may cause an error due to a effect caused
by a property of line’s material. So, if a user’s module is being used, please run the
following examines.

» Please examine a CAN communication connector for user’s module.
Data communication with a Main Board uses a half-duplex CAN. Sub modules of
controllers are consists of a Daisy chain that uses CAN data communication. So the
board has 2 CAN connectors that indicated as CANS1, CANS2. Please check if
those connections are valid.

/ "HYUNDAI 1-42

HEAVY INDUSTRIES CO.,LTD.



1. Troubleshooting

Pin No.1 : Shieid

Pin No.2 : (GND)
PinNo.3:CAN_G

Pin No.4 - CAN_L1

Pin No.5 : CAN_H1

Pin No.6 : (VCC-DCSV)

Board side view Cable side view
Molex 5264-06
(Contact 5263)

Figure 1.29 CAN connector CANS1, CANS2 of user’s module

Table 1-3 Pin Locations for CAN Connector of User’s Module

Number Title Use
1 Shield To connect the electric shield line of CAN cable
> (DCsV To connect board power DC5V ground

GND) (Connection with CNP1 is recommended)

CAN_G To connect a ground for CAN communication

CAN_L1 To connect L signal of CAN communication

CAN_H1 To connect H signal of CAN communication

(o220 I &2 I I S B @)

(DC5V) To connect board power DC 5V (Connection with CNP1 is recommended)

» Please examine the connection of terminal resistor.
If numbers of boards are connected to each other, a terminal resistor must be
handled clearly. CAN data communication uses daisy chain method. So the terminal
resistor only should be connected to the last CAN communication cable and the
terminal resistor must not be connected to any boards in between. Terminal
resistor’s connection uses a JP1 jumper that located next to the CANS1 and CANS2
connector on a board. If JP1 has been shorted it means that the terminal resistor is
connected, and if JP1 has been opened, it eliminates the terminal resistor

connection. Please refer to the following Figure.
i ¥

/f N

a/F

JP

’ JF1
Rasin module
{Main. System, 3mall Door) DF_H lSI 1G]

15t 1O board 2nd 10 boare
(Middle baardy: {Las: hoare):
Term rating resistanca  Terminaing resistance
nel conneclad comected

Figure 1.30 Connecting Method of Terminal Resistor on a CAN Communication Line
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» Please examine if a communication cable uses a twist line.
CAN communication uses twist pair wiring in order to ensure a high quality of
communication against external noise. CAN_H1 and CAN_L1 signal line must be
twisted to each other (please refer to figure 1.31).

Figure 1.31 Example of Twist pair

» Check the wiring structure in case of a controller that uses a small door
CAN communication wiring must not have a branch wiring. All connections must
have a series connection from one module to the next module. Following diagram
describes a wrong wiring structure.

CAN wiring branch 2

nch 1

v ¥

Figure 1.32 Bad example of CAN Communication Wiring Structure (in case of a Hi5-N controller that
uses a small door)
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In a diagram, CAN communication line that starts from a System Board has two branches.

®m  Branch 1:
System Board CAN 2 Connector — Small Door Board — Controller door DIO board
B Branch 2;

System Board CNAS2 Connector — Analog board on Controller’s side — DIO boards
on a controller

These can have a negative effect on a quality of communication, so please change the wiring
structure as below.

B Branch 1:
System Board CAN 2 Connector — Small Door Board — Controller door DIO board —
Analog board on Controller’s side — DIO boards on a controller

B Branch 2: Eliminated

Figure 1.33 Good example of CAN communication wiring structure (in case of a Hi5-N controller that
uses a small door)

If user module that used for a controller’s door is not available, please remove the CAN cable that
connects a System Board to a small door board as shown in a below diagram. Also making a wiring in
order to keep the cable between modules at a minimum distance can increase a quality of
communication
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v v

Figure 1.34 Remove the CAN Communication Cable that is Not in Use (in case of a Hi5-N controller
that uses a small door)

Remove the CAN Cable
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1.1.7. EO033 AMP under-voltage error
1.1.7.1. Qutline

Direct current voltage (P-N) that activates a motor in a Servo activation device has been measured
under the under-voltage set value.

1.1.7.2. Causes and examine methods

<Case: Error occurs even when the motor is off>
(1) Please examine the parts that related to under-voltage error detection.
B Please replace CNSGC cable and test it.
B Please replace BD530/BD531 board and test it.
B Replace the servo drive unit and then check it.

<Case: Error always at the moment when motor turns on>
(2) Please examine power related parts.
B Replace the servo drive unit and then check it.
B Please examine a 3-phase voltage inside of a controller.
B Please examine an input 3-phase voltage of a controller.

<Case: Error occurs at a certain step according to the robot’s operation speed>
(3) Please make changes on a speed of robot’s operation in order to confirm an error.
B Please reduce the speed of robot’s operation in order to confirm an error.
B Please examine an input 3-phase voltage of a controller while a robot is in
operation.
B Please examine an internal 3-phase voltage if an input voltage is not 220V.
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(1) Please examine the parts that related to under-voltage error detection.
AMP low-voltage error is detected by the servo drive unit when the DC power (P-N) to the
servo drive unit doesn't reach the set level. Generated error will be handled by software at
BD530/BD531 through a CNSGC cable

CNSGC

BD530/BD531

CNSGC

BD530/BD531

(b) Hi5-N30 controller

Figure 1.35 Arranging the parts related to the low voltage error
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Replacement of CNGSC and examine CNSGC

Please replace CNGSC cable with a proper one and if an error does not persist, cable
connection fault caused an error. Please replace the CNGSC cable with new one and
use.

Replacement of BD530/BD531 and examine

Please replace BD530/BD531 with a proper one and if an error does not persist, the
board malfunction caused an error. Please replace the BD530/BD531 with new one and
use.

-
=
Z
23
é_.
=5

Figure 1.36 Replacement of BD530/BD531

Replacement and inspection of servo drive unit

The AMP low voltage error detection module is as shown below.
» Hi5-N controller : Medium size SD1L2C, Small size SA3A3D

Please check the parts of a controller that currently used. Please replace it with new one
to test the persistence of an error.

SD1L2C

Figure 1.37 Replacing the module when the low voltage error occurs
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(2) Please examine the components that are related to power.

3)

AMP under-voltage occurrence error occurs when the 3-phase AC 220V that enters to the
Servo Drive Unit exceeds the allowed range. Also this error may occur when recovery
discharge happens at a moment of motor turns on due recovery discharge control circuit
malfunction.

B Replacement and inspection of servo drive unit
Replace the AMP overcurrent error detection module and then check if the error occurs
again.
An error may occur continuously due to module’s internal circuit malfunction.

> Hi5-N controller
® Medium size Robot’s diode module : SD1L2C
® Small size Robot’s Servo Drive Unit: SA3A3D

B Examine the 3-phase voltage
AMP under-voltage error starts from approximately DC 142V (or 210V)
If a voltage under AC100V (or 148V) enters to the Servo Drive Unit, under-voltage error
may occur when the motor turns on.
If the input voltage exceeds the allowed range, please examine according to a
controller’s input 3-phase voltage examination procedures and a controller’s 3-phase
internal voltage examination procedures.

»  Servo Drive Unit input voltage specification: 3-phase AC 220V
» Allowed range when motor turns on: 198V ~ 242V

Please confirm the occurrence of error according to the speed of Robot’s operation.

If a robot reduce the speed rapidly, or make a high speed movement toward to gravity
direction, it can cause AMP under-voltage error. Please confirm if an error occurred, or the
changes of input 3-voltage supplied to Servo Drive Unit according to a speed of Robot’s
operation.

B Make changes on a speed of Robot’s operation
If a recovery electric power that generated by Robot’s operation exceeds the controller’s
designed specification, under-voltage error may occurs. Please reduce the speed of a
step that the error occurs and re-operate in order to confirm if the error persists. If the
error does not occur when the speed is reduced, please change the speed of step and
use it.

B Examine the 3-phase voltage at the error occurrence step
AMP under-voltage error starts from approximately DC 142V (or 210V)
If a voltage under AC100V (or 148V) enters to the Servo Drive Unit at the error
occurrence step, under-voltage error may occur when the motor turns on.
If the input voltage exceeds the allowed range, please examine according to a
controller’s input voltage examination procedures and a controller’s 3-phase internal
voltage examination procedures.

»  Servo Drive Unit input voltage specification: 3-phase AC 220V
»  Allowed range when motor turns on: 198V ~ 242V
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1.1.8. EO034 AMP over-current error
1.1.8.1. Outline

The protection fuse is disconnected because over current flew through the surge protector when the
over or surge voltage flew into the 3-phase voltage(R, S, and T) to servo drive unit.

1.1.8.2. Causes and checking methods

(1) Please examine the fuse in the Servo Drive Unit.
B Check the fuse disconnection of servo drive unit.

<Case: Fuse has not been cut-off>
(2) Please examine the components that are related to the over-current error detection
error.
B Please replace CNSGC cable and examine it CNSGC.
B Please replace BD530/BD531 and examine it.
B Replace the servo drive unit and then check it.

<Case: Fuse has been cut-off>
(3) Please examine the components that are related to power.
B Please examine the 3-phase voltage from the inside of controller.
B Please examine the controller’s 3-phase input voltage.
B Replace the servo drive unit and then check it.

1-51 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

(1) Please examine the fuse in the Servo Drive Unit
Occurrence of AMP over-current error is detected by a diode module when the input 3-phase
voltage exceeds the specification. Generated error will be handled by the BD530/BD531
through a CNSGC cable.

SD1L2C

CNSGC

med iR @

» s

BD530/BD531

CNSGC

BD530/BD531

(b) Hi5-N30 controller

Figure 1.38 Arranging the parts related to the AMP overcurrent error
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‘]

(b) Hi5-N30 controller (SA3A3D)

Figure 1.39 Position of the AMP overcurrent detection fuse

Figure 1.40 Appearance of Disconnected AMP Over-Current Detection Fuse
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(2) Please examine the parts that are related to over-current error detection
If AMP over-current error occurs while the fuse has not been cut-off, CNSGC, BD530/BD531
or the Servo Drive Unit is faulty. Please refer to the compositions of controller from the
manual and examine the each component.

Replacement and examining of CNSGC cable
Replace the CNSGC cable with new one and test it. If the error does not persist, cable
connection problem caused this error. Please replace the CNSGC cable with new one.

Replacement and examining of BD530/BD531
Replace the BD530/BD531 with new one and test it. If the error does not persist, the
board malfunction caused this error. Please replace the BD530/BD531 with new one.

Figure 1.41 Replacement of BD530/BD531

Replacement and inspection of servo drive unit
The AMP overcurrent error detection module is as shown below.
» Hi5-N controller : Medium size SD1L2C, Small size SA3A3D

Please check the components in the controller that you are currently using and examine
it. Please replace it with new one and see if the error persists.

SD1L2C

Figure 1.42 Replacing the module when the overcurrent error occurs
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(3) Please examine the components that are related to the power.
Over-current error occurs when an over-voltage or surge voltage that exceeds 3-phase AC
220V enters to the Servo Drive Unit. Over-voltage will trigger the surge protector, and the
serial connected fuse gets disconnected, so the error will occur.

B Examine the input voltage
If a voltage over AC242 V enters to the Servo Drive Unit, over-current error may occur
when the motor turns on.
If the input voltage exceeds the allowed range, please examine according to a
controller’s input voltage examination procedures and a controller’s 3-phase internal
voltage examination procedures.

» Servo Drive Unit input voltage specification: 3-phase AC 220V
» Allowed range when motor turns on: 198V ~ 242V

B Replacement and inspection of servo drive unit
Replace the AMP overcurrent error detection module and then check if the error occurs
again.
An error may occur continuously due to a module’s internal circuit malfunction.

»  Hi5-N controller
® Medium size Robot’s diode module : SD1L2C
® Small size Robot’s Servo Drive Unit: SASA3D
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1.1.9. EO044 Lift axis belt disconnect sensor is operating

1.1.9.1. Outline

A sensor that is installed on an axis (one of Robot’s operating axis) which transfers the power to the
belt is determining whether the belt exists or not. This error will occur, if a belt does not exist in the
detection range of the sensor as the belt is broken.

This error also can be caused by an abnormal connection between the sensor and the board that is
installed on a controller.

1.1.9.2. Causes and examine methods

(1) Please check the status of the error.
B Please check the Private input signal monitoring window.
B Please check the status of BD58B board’s relay operation.

<Error status on monitoring window, but replay is normal(ON)>
(2) Please examine the components that are related to the error detection.
B Please replace CNSGC cable and examine it CNSGC.
B Please replace BD530/BD531 board and examine it.

<Error status on monitoring window, and replay is abnormal(OFF)>
(3) Please examine the Robot.

B Please check the status of belt in the Robot’s drive unit.
B Please check the operation of the sensor that detects the broken belt.
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(1) Please check the status of the error.

B Check the Private input signal from the monitoring window of TP510
Firstly, check if the Lift axis belt/Limit (Arm) is being input. This window can be accessed
from TP[F1]: Service; — [1: Monitoring; — "2: Input/output signal; — T1: Private
input signaly . If the Lift axis belt/Limit (Arm) is highlighted in yellow, it indicates an error

status.
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Figure 1.43 Checking the Lift axis belt from Private input signal

B Checking the status of BD58B board’s relay operation
Proximity sensor that attached at the Robot’s operation part detects a break based on
the light reflection from surface of the belt and transmits the ON/OFF signal to the
controller. The received signal will be transferred to BD58B board for the fall prevention
brake system and as well as to the BD530 (the System Board). Please check the
sensor’s operation status based on the relay operation status of BD58B board.

Figure 1.44 Checking the Relay Status of BD58B Board
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Relay operation status of BD58B board can be checked as below diagram. Normal status
relay operates the coil and can see the empty space at the center.

Normal status

Figure 1.45 Comparing the Normal and Error Status of BD58B Board’s Relay

You may confirm which (in the Robot) axis’s detection sensor is operating based on the
status of BD58B board’s relay operation.

(@® Normal (@ Z1 sensor is off (Z1 axis is broken)

@ Both Z1/Z2 sensor are off (Z1/Z2

(® Z2 sensor is off (Z2 axis is broken) axis are broken)

1 ==}

Figure 1.46 Checking the Location of Error Based on BD58B Board’s Relay
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(2) Please examine the components that are related to the error detection.
If the Private input signal from the monitoring window and the relay status of BD58B board
are different, CNLS cable that connects the BS58B and BD530/BD531, or the BD530/BD531
is faulty. Please refer to the compositions of controller from the manual and examine the each
component.

BD530/BD531

CNLS

Figure 1.47 Replacing the parts related to the error detection

B Replacement and examining of CNLS cable
Replace the CNLS cable with new one and test it. If the error does not persist, cable
connection problem caused this error. Please replace the CNLS cable with new one.

B Replacement and examining of BD530/BD531
Replace the BD530/BD531 with new one and test it. If the error does not persist, the
board malfunction caused this error. Please replace the BD530/BD531 with new one.

Figure 1.48 Replacement of BD530/BD531
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(3) Please examine the Robot
If the Private input signal from the monitoring window and the status of BD58B board’s relay,
BD58B actually acknowledged the error operation of the sensor. Robot’s belt and detection
sensor must to be checked. Please remove the CNZB1 and CNBZ2 connector of BB58B
board in order to prevent a fall of lift axis that may caused by sensor malfunction during the
examination of Robot.

VAN

Warning

Make sure the CNZB1 and CNBZ2 connectors of BD58B are removed while
examining the Robot’s belt and break detection sensors in order to prevent the fall
of list axis.

Check the belt’s status of Robot’s operation part

Please check the belt of the axis that confirmed by a status of BD58B relay from the
Robot. Applicability and location of the belt may be different to each Robot's model.
Please check the status of belt according to the Robot’s specification and maintenance
manual.

Wave roller
1 1st column beam 2nd column beam

1{Drop-proof
~%1d  brake

LY

LT Y At

I [
Proximity sensor : l ][ =

Figure 1.49 Lift Axis Belt and the Break Detection Sensor

Checking the operation of belt break detection sensor

Detection sensor is an optical type and it can only detect when the object is within a
certain distance. If the object if out of the distance, it will process an error. Please change
the distance to the object at the front of detection sensor and check the status of TP510’s
Private input signal. If the sensor’s operation and the result of monitoring do not match,
please check the connection of signal line between the sensor and the TBBO terminal
block (inside of BD58B board) in the Robot. Sensor’s LED green indicates normal status
and red indicates error status.
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1.1.10. E0108 (o Axis) Encoder error: Encoder reset required
1.1.10.1. Outline

Power must be supplied to the encoder at all time for it to be able to store the motor’s location data.
Encoder’s power will be supplied when the controller’s power is on or from the encoder’s back up
battery. This error will occur, if the controller’s power goes off while the encoder’s back up battery is
discharged. (as it will cause the encoder to lose the location data)

The same error will also occur when the motor is being replaced, because the new motor’s encoder is
not supplied with power.

Please move the Robot to reference position by using an axis coordinate manual control to re-adjust
the axis’s encoder as encoder reset will change the reference position data of the axis.

1.1.10.2. Causes and examine methods

(1) Please check the voltage of encoder’s battery.
(2) Please examine the Encoder’s battery connection status.
(3) Please replace the motor and test it.

(4) Re-adjustment of the encoder from Robot’s reference position must be done after the
encoder reset

(1) Please check the voltage of encoder’s battery.
Encoder’s batter uses 3.6V. If the voltage decreases to 3.0V~3.2V, a message of “W0104 (o
Axis) Encoder battery voltage is low” will be displayed. Please replace the encoder’s battery if
this warning occurs. Replacement of encoder’s battery must be done while the controller’s
power is on. If the encoder battery is replaced at this stage, Robot’s operation will not be
interrupted.

If you miss the time to replace the encoder’s battery, and the battery voltage reaches to
2.5V~3.0V, and error of “E0108 o Axis) Encoder error: Encoder reset required” will occur.

At the point of this error occurs, the encoder already lost the location data.

Please move the Robot to reference position by using an axis coordinate manual control to
re-adjust the axis’s encoder followed by a replacement of encoder’s battery and the reset of
encoder.
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Figure 1.50 Location of Encoder’s Battery Replacement
Encoder reset can be executed from the below menu.
» System

> 5. Initialize
> 4. Serial encoder reset
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(2) Please examine the Encoder’s battery connection status.
Please examine the connection status from encoder’s battery to the motor.

(3) Please replace the motor and test it.
If the above do not solve the problem, there is a high possibility that the encoder itself is the
cause. Please replace the motor and test it.
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1.1.11. E0112 (o Axis) IPM fault signal detection
1.1.11.1. Outline
A fault output has occurred from an IPM (Intelligent Power Module) — a switch device inside of Servo

Drive Unit that drives the motor. IPM fault may occur due to an increased temperature of heat sink,
IPM’s control voltage reduction or an over-current output.

1.1.11.2. Causes and examine methods

<Error occurs non periodically when the motor turns on>
(1) Please examine the motor drive components.
Please examine the output cable that connects to the Servo Drive Unit.
Please examine the terminal (socket) of switching device in the Servo Drive Unit.
Please replace CNBS1, 2, 3 cables and confirm the error.
Please replace the Servo Board (BD542) and confirm the error.
Please replace the Servo Drive Unit and confirm the error.
Please replace the Servo motor and confirm the error.

<Error occurs at a certain step>
(2) Please examine the Robot at the step that an error occurs.
B Please examine the Robot’s wiring at the location where the error occurs.
B Please reduce the speed of robot’s operation in order to confirm the error.
B Please make changes on teached step’s interpolation and confirm the error.

<Case: Error occurs after 5 minutes from the startup of Robot’s operation>
(3) Check the controller’s cooling fan
B Please examine the operational status of each fan
B Please examine the power voltage of each fan
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(1) Please examine the components that are related to the motor drive.
Servo Drive Unit that drives the motor receives a command from the Servo Board (BD542)
through CNBS cable, and the current output of internal amplification circuit will be transferred
to the motor through wirings that connected to each connectors of axis.

B Examine the output cable that connects to the Servo Drive Unit
Examine the wirings that connect the Servo Drive Unit to the motor. Please turn off the

power of controller, and remove the connector from the Servo Drive Unit and measure
the resistance value between grounds to inspect the occurrence of short circuit.

1

a1} soxep

SA3X3Y

a3 Joxen

SA3A3D

(b) Hi5-N30 controller

Figure 1.51 Checking the servo drive unit output cable
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Examine the switch device of Servo Drive Unit

Switch device of Servo Drive Unit switches the direct current voltage that supplied from
diode module and output the alternating current for each phases. If a short circuit occurs
at the internal terminal of switch device, over-current flow and it will cause an IPM fault
error. Please remove the connector and check if a short circuit has occurred between the
output terminal in a switch device of Servo Drive Unit and the P (or N).

If a short circuit exists, the Servo Drive Unit need to be replaced and also the cable that
connects the Servo Drive Unit to the motor needs to be examined.

> Hi5 controller
® Medium size Robot’s diode module : SA3X3Y
® Small size Robot’s Servo Drive Unit: SA3A3D

(b) Hi5-N30 controller (SA3A3D)

Figure 1.52 Checking the switching device short-circuiting
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B Replacement of CNBS cable and examining the error CNBS
Servo Drive Unit that drives the motor receives a command from the Servo Board
(BD542) through CNBS cable, and the current output of internal amplification circuit will
be transferred to the motor through wirings that connected to each connectors of axis.
If the error does not persist after the replacement of cable, cable is faulty. Please replace
the CNBS cable with new one.

1 1

CNBS 1,2,3

SA3X3Y

BD542

CNBS 1,2,3

SA3A3D

BD542

(b) Hi5-N30 controller

Figure 1.53 Arranging the parts related to the motor driving
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B Replacement of Servo Board and examine it
If the error does not persist after the replacement of Servo Board, Servo Board is faulty.
Please replace the Servo Board with new one.

B Replacement of Servo Drive Unit and examine it
If the error does not persist after the replacement of Servo Drive Unit, Servo Drive Unit is
faulty. Please replace the Servo Drive Unit with new one.

® Medium size Robot’s Servo Drive Unit: SA3X3Y
® Small size Robot’s Servo Drive Unit: SA3A3D

B Replacement of Servo Motor and examine it
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of
each axis’s motor (HS165 Robot). For other Robot, please refer to the Robot’s
maintenance manual to replace it.

Figure 1.54 Locations of each axis’s motor (HS165 Robot)
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(2) Please examine the Robot at the step that an error occurs

If IPM fault error occurs at a certain step, it may occur when the device wiring has been
damaged at teached step or the axis speed changed greatly when the teached program
changes the position.

B Examine the internal wiring at the location of an error
Examine the wiring status of corresponding axis that connected to the motor (inside of
Robot). During the examination, please turn off the controller’'s power and remove the
output connector from the Servo Drive Unit. After that please measure the resistance
value between grounds of each phases (cable side) to test a short circuit.

&

CNMB3-6

CNMB1-6

Figure 1.55 Location of wiring examination for each axis (HS165)

B Reduce the speed of Robot’s operation in order to confirm the error
If an error occurs at a step that generates rapid changes of axis speed which is caused
by the position changes of Robot, reduce the operation speed to confirm the error. If the
error does not persist after the speed is reduced, please change the Teach speed of
corresponding step and record the job program to use.

B Change the teached step’s interpolation to confirm the error
If the axis speed rapidly changes even after the operation speed is reduced by 75%,
please change the teached step’s interpolation to ‘P’ and confirm the error. If the
changes on interpolation resolve the error, (at the same operation speed) please modify
the Teach.

(3) Check the controller’s cooling fan.
If the IPM fault error occurs after over 5 minutes since the start of the robot, it means that the
controller’s cooling system has caused abnormalities, surpassing the allowable temperature
specifications of the IPM motion. The rear face of the controller is equipped with the heat
sinking plane of the servo driving gear and the fan for cooling the regenerative discharge
resistance.
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Table 1-4 Position for installing the Hi5 controller pan

Hi5-N** Hi5a-C1* Hi5a-C0*

OlOIO —

I
o

~_Jn i (oo e ]y

B Checks for the motion of each fan
When the fan does not rotate or the speed is abnormally low, change the involved fan,
please. The fan’s life span changes depending on motion, environments and time.

B Checks for the voltage of fan power supply
If all fans do not work, check the fan for the input voltage, please. The input voltage has
been set as AC 220V, and the allowable range is within 10 % of rated voltage. When the
voltage is low more than 10 %, the fan’s reduced RPM causes the decline in cooling
effectiveness. When the voltage is low, check the connector used for the fan and the
input voltage of the controller.
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1.1.12. E0113 (o Axis) Over-current
1.1.12.1. Outline
Current that flows in the motor or the drive unit exceeds the allowed voltage range. When the current

that generated by the Servo control to operate the Robot (or the drive unit) exceeds the allowed safe
voltage range, the Servo Board will detect an error and immobilize the Robot.

1.1.12.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.

(2) Examine the Motor power line.
B Check the wiring that connects the Robot and Controller.
B Check the Robot’s internal wiring.
B Check the Controller’s internal wiring.

(3) Examine the CNBS cable between the Controller’s internal Servo Board and the Drive
Unit

(4) Replace other components

(1) Check if the axis with an error has mechanical interference with other equipment
This error may occur if the Robot had a mechanical interference or collisions. If the Robot is
out of the operation area, please move it back into the operation area by using a manual
control.

(2) Examine the Motor power line
Please turn off the primary power and remove the U, V, and W of drive unit for the
corresponding axis and examine if short circuit exists in each phase. Please use equipment
such as the multi meter (tester) and examine each phase’s wiring one by one.

Warning
Be cautious. Examination while the power is on may cause an electrocution.
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Check the wiring that connects the Robot and Controller.
Please remove the wirings that connect the controller, Robot or the drive unit to examine

each phases (U, V, W) for ground, or a short circuit. If a short circuit is found, please
replace the wire.

L~

<External wiring>

Figure 1.56 Basic Installation diagram of the robot and control period

Check the Robot’s internal wiring

Examine for a short circuit, faulty on a wiring that connected to Robot’s internal motor is
required

Figure 1.57 Robot’s internal wiring
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B Check the Controller’s internal wiring.
Examine on a controller’s internal AMP and installed wiring is required.

Controller’s power
unit internal wiring

Figure 1.58 Controller internal side (Power unit)

(3) Examine the CNBS cable between the Controllers’ internal Servo Board (DSP board)

and the Drive Unit.
Please examine if the CNBS cable is installed properly. If the cable is not installed properly, or

the cable is faulty, this error may occur.

Servo Drive Unit

CNBS Cable

Servo board

Figure 1.59 Controller internal side (CNBS cable)

/ "HYUNDAI 1-72

HEAVY INDUSTRIES CO.,LTD.



1. Troubleshooting

(4) Replace other components
Replace the component in order of Servo Board (BD542) — Servo Drive Unit — Motor to
confirm the occurrence of an error.

Servo drive unit

Motor of
comesponding
axis

Servo board (BD542)

Figure 1.60 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.13. E0114 Decrease control voltage for operating device
1.1.13.1. Outline

Control power that supplied to the Servo Drive Unit +15V has been reduced. This error is detected by
the Servo Drive Unit and transferred to the Servo Board through CNBS cable.

1.1.13.2. Causes and examine methods

(1) Please check the power indicator LED.
B Please check the ‘POW’ LED of Servo Drive Unit.
B Please check the ‘+15V’ LED of SR1 (control power supply unit).

<Case: Both of module’s LED are OFF>
(2) Please check the output of SR1. (control power supply unit)
B Please remove CNBS cable from BD542 and check the LED.
B Please remove the Servo Board from the Rack and check the LED.

(3) Please examine the SR1. (control power supply unit)
B Please check the input voltage to SR1.
B Please replace the SR1 and check the LED.

<Case: Only the Servo Drive Unit’s ‘POW’ LED is OFF>
(4) Please replace the related components and check the power indicator LED.
B Please replace CNBS cable and check the LED.
B Please replace the Servo Board and check the LED.
B Please replace the Servo Drive Unit and check the LED.
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(1) Please check the power indicator LED.

Drive unit control voltage reduction error is caused by a reduction of control voltage +15V.

This error will be detected by the Servo Drive Unit and transferred to the Servo Board
(BD542) through CNBS1, 2, 3 cables to be handled.

CNBS1,2,3

.

SA3X3Y

ne

SR1(HD1-191)

(a) Hi5-NOO controller

CNBS1,2,3

SA3X3Y

e

D

SR1(HD1-191)

(b) Hi5-N30 controller

Figure 1.61 Arranging the parts related to the drive unit control voltage drop
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B Examine the ‘POW’ LED of Servo Drive Unit
Check “POW” in the drive unit control voltage error detection module.
If the power is being supplied normally, the LED light should be stays on.

® Medium size Robot’s Servo Drive Unit: SA3X3Y
® Small size Robot’s Servo Drive Unit: SA3A3D
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(a) Hi5-NOO controller (SA3X3Y)
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(b) Hi5-N30 controller (SA3A3D)

Figure 1.62 Arranging the parts related to the “POW” LED
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B Examine the ‘+15V’ LED of SR1
Please check the LED of SR1 if the Servo Drive Unit's ‘POW’ LED light is off.
Please check if the LED of SR1 and the LED of Servo Drive Unit are both off at the same
time.

Figure 1.63 Locations of ‘+15V’ LED Related Components of SR1
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(2) Please check the output of SR1.
Please remove the wirings and components that are connected to the Servo Drive Unit and
examine the ‘+15V’ LED in order to check the output of SR1 itself.

B Remove CNBS cable and check the LED
Please remove the CNBS1, CNBS2, CNBS3 that connect the Servo Drive Unit and the
Servo Board. After the removal, please check the LED of SR1. If the ‘+15V LED’ of SR1
turns to ON after the removal of cables, the Servo Drive Unit is faulty. Please replace the
Servo Drive Unit with new one.

|3
Figure 1.64 Removal of CNBS cable
B Remove the Servo Board and examine the LED
Please check the SR1’s LED after you remove the Servo Board from a Rack. If the ‘+15V

LED’ of SR1 turns to ON after the removal of Servo Board, the Servo Board is faulty.
Please replace the Servo Board with new one.

Figure 1.65 Removal of Servo Board from the Rack
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(3) Please examine the SR1 (control power supply unit)
Control power supply unit received AC 220V (input) and output the necessary control power
to each board from the internal circuit.

Examine the input voltage of SR1

If the input voltage to SR1 exceeds the specification, the output of control power may
have an error. If the input voltage exceeds the allowed range, please examine according
to a controller’s input voltage examination procedures and a controller’s single-phase
internal voltage examination procedures.

» SR1 input voltage specification: single-phase AC 48V
» Allowed range: 44V ~ 52V

Replace the SR1 and check the LED

Please replace the SR1 with new one and check the ‘+15V’ LED. After a new one is
installed, if the LED is turned on, the previous SR1 is defective. Please replace it and
use.

(4) Please replace the related components and check the power indicator (LED)
Please replace the Servo Drive Unit, Servo Board, CNBS cable and check the ‘POW’ LEF of
the Servo Drive Unit.

Replace the CNBS cable and check the ‘POW’ LED

Please replace the CNBS1, CNBS2, CNBS3 that connects the Servo Drive Unit and the
Servo Board, and check the ‘POW’ LED. If the ‘POW’ LED is ON after the replacement,
cable is faulty. Please replace it with new one.

Replace the Servo Board and check the ‘POW’ LED
Please replace the Servo Board, and check the ‘POW’ LED. If the ‘POW’ LED is ON after
the replacement, the Servo Board is faulty. Please replace it with new one.

Replace the Servo Drive Unit and check the ‘POW’ LED
Please replace the Servo Drive Unit, and check the ‘POW’ LED. If the ‘POW’ LED is ON
after the replacement, the Servo Drive Unit is faulty. Please replace it with new one.

® Medium size Robot’s Servo Drive Unit: SA3X3Y
® Small size Robot’s Servo Drive Unit: SASA3D
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1.1.14. EO0115 (o Axis) Received command code error
1.1.14.1. Outline
Main Board’s command code that received by the Servo Board does not meet the mutual regulation of

Main Board and the Servo Board. This error may occur due to the communication error or the version
differences between the Main Board and the Servo Board.

1.1.14.2. Causes and examine methods

(1) Please examine if the Main Board and the Servo Board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty

(2) Examine if the versions of the Main Board and the Servo Board matches

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of

Main board to the USB memory before you remove the board from the Rack.

Method to back up the files from Main Board to USB memory is as below.

—mEe. 3

Figure 1.66 Methods for inserting a USB into the teach pendant
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Once the USB is recognized by TP, the below icon will be displayed on a screen.
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To back up the files enter to,

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.
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You may create a new folder on USB, or can rename the folder by using the soft keyboard
just like the windows explorer.
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B Examine if the board is installed properly
Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

Rack

>

Figure 1.67 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.
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(2) Examine if the versions of the Main Board and the Servo Board matches
When the controller turns on, it will check the versions of Main Board and the Servo Board
If the version does not match, an error of “E0179~E181 DSP version mismatch” will be

displayed.

Please contact to our A/S department in order to update the system with a proper version.

Versions of the Main Board and the Servo Board can be checked from the below menu.

» Service
» System diagnosis
»  System version
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1.1.15. E0117 (o Axis) Position deviation set value exceeded
1.1.15.1. Qutline
Position (speed) deviation exceeds the set value. If the difference between the location of moving

command and the actual location is too large during the operation of Robot that controlled by the
Servo, the Servo Board will detect an error (during Servo operation) and immobilize the Robot.

1.1.15.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.
(2) Check if the brake release works properly.
B Examine if the brake release of each axis has an error
B Examine the error on brake’s power supply.
(3) Examine the wiring status.
(4) Check if the rated load is used.

(5) Position deviation setting level error.

(6) Please replace other components.

(1) Check if the axis with an error has mechanical interference with other equipment.
This error may occur if the Robot had a mechanical interference or collisions. If the Robot is
out of the operation area, please move it back into the operation area by using a manual
control.

(2) Check if the brake release works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

Warning
Please be cautious. The Robot’s axis may fall once the brake is released.
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# Refer to chapter system board (BD530)

Manual brake release swilch

CNES
Connector for breake CNB2

Figure 1.68 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB?7, and CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.

A6 A1
| | | | | T T T =)
| | e [ I | | ||
[ I w T I N | 0 n n n
B6 B1
CNB2 CNB7
PIN | DESCRIPTION PIN DESCRIPTION PIN | DESCRIPTION PIN DESCRIPTION
A1 BA1 B1 MB 1 BA7 4 /TS
A2 BA2 B2 MB 2 PREPB 5 -> Key Pin
A3 BA3 B3 /R_FAN 3 MB 6 [TS7
A4 BA4 B4 MONL CNBS
A5 BA5 B5 PREPB PIN | DESCRIPTION PIN DESCRIPTION
A6 BA6 B6 /TS 1 BAS8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 -> Key Pin

Figure 1.69 Pin Locations of CNB2, CNB7 Connectors
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B Examine the error on brake’s power supply.
If “E0012 Brake power error” message is displayed at the same time, there is an error on

Brake’s power supply unit. From TP, please access '[F1]: Service; — [1: Monitoring,
— T2 Input/Output signal; — T1:Private input signal; — "Overload (Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)'s
power supply has been disconnected. Please replace the fuse.

VI
7777
1117

!
LLLIII7/

Electronic
module
_— 1L

LTI

# Refer to chapter 4. Electronic module,
Electrical Board

Fuse for Brake's
POWErSUPPlY  —

Figure 1.70 Electronic Module

If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference terminal
and the TPPB terminal value should be over DC20V. If it is below 20V, the power supply unit
that generates the power for the brake has an error. Please replace the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.71 Brake Power Supply Test Pin

(3) Examine the wiring status.
Check if the motor wiring (U, V, W phase) has been short-circuit from the other wiring or
ground lines (FG).

(4) Check if the rated load is used.
If the total weight exceeds the rated load, please refer to the Robot’'s specification and adjust
the load to within the rated load.
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(5) Position deviation setting level error
If the position deviation setting value is smaller than the next maximum measured value,
please increate the setting value.

Maximum measured value of position deviation after few cycles of operation x 1.5
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Figure 1.73 Modifying Screen of Position Deviation Value from TP
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(6) Please replace other components.
Replace the component in order of Servo Board (BD542) — Servo Drive Unit — Motor to

confirm the occurrence of an error’.
Servo drive unit
o"-
v
L 3
- 3 -
FLELRY =
.‘.o .y .s\
v [y
¥/
R Motor of
corresponding 5,
axis A
3 =
> ik
?_
\;
i =

Servo board {BD542)

Figure 1.74 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.16. E0119 (o Axis) Overload
1.1.16.1. Outline

Motor or the drive unit is being overloaded. If motor or the drive unit is overloaded, the Servo Board
detects an error and immobilizes the Robot.

1.1.16.2. Causes and examine methods

(1) Please check if the Robot is loaded within its rated load.

(2) Please examine if there is a possible collision point during the Robot’s operation.
(3) Please check if the axis brake works properly.

(4) Please replace the Servo Board and examine an error.

(5) Please examine if the Drive Unit operates normally.

(1) Please check if the Robot is loaded within its rated load.
Please check if the Robot is loaded within its rated load. This error may occur if the load
exceeds Robot’s specification (load does not only include the tools that can be attached at
the end of Robot, but also include all the cables and other components that can be attached
to the Robot.

Using measuring equipment is recommended, but if it is not an option, load can be measured
by using a ‘load estimation function’ from the controller. However this function only can
measure the load of a tool that attached at the end of the Robot.

Method to estimate the load is as below.
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Enter to the load estimate function
F[F2]: System;, — ’6: Automatic constant setting; — "4: Load estimation function
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1. Troubleshooting

Select the tool number, estimation method, enable status of inertia estimation from the
load estimation function.

Estmaton mathod « (@) No load  (7) Lesd Eximaton (7)Load Estimaton 2

flunto Inerks estination = @) Disable () Enatia Pane sat

Gad Hasic ads start positon designaton D
Currest value Designatan

W Inoit s: [Ty [Ty Son key.

|2 LU e o R g
v [TEE [ T&s
GuickOpan Ussr kay

C$ Stop Start ready,, ‘
Belo  oiartha vl mumbe {0 - 151 gl

» Tool number to save after the load estimation
> Estimation method: Load estimation 2
» Inertia estimation: Enable
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B Click Normal Drive to execute.
Press the Motor On switch, and hold the deadman and click the Play Normal.

Y eus resrder D s
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Decide if you want to register the result of load estimation.

B Once the load estimation drive has completed, the estimated result will be displayed on
the screen.

-2 Szey [UIEPEE2-]

Ll g

(K
Cand
= Sa[mm]
b dn LIt Ol A (Kgm2]
= A3
B30
QuickOpen
l" j 8 [mm]
(e OILI A (Kam2)

8%

7

If you press the close button, a message box will appear to ask you if you want to reflect
the result. If you click ‘yes’ it will be saved.
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1. Troubleshooting

Please examine if there is a possible collision point during the Robot’s operation.
Please check if there is a point where the Robot may be interfered or have a collision in the
operation area. This error may occur if the Robot is interfered by other equipment. In that
case, please modify the job program so the interference will not occur.

Please check if the axis brake works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

# Refer to chapter system board (BD530)

Manual brake release switch

CNfB? 1

CNBB1

Connectar for breake CNB2

Figure 1.75 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB7, CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.
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A6 A1
o o o —eooo— =
o o o o s |
0 0 o0 o o 0 n n o
B6 B1
CNB2 CNB7
PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION
A1 BA1 B1 MB 1 BA7 4 /TS
A2 BA2 B2 MB 2 PREPB 5 -> Key Pin
A3 BA3 B3 /R_FAN 3 MB 6 ITS7
A4 BA4 B4 MONL CNBS
A5 BAS5 B5 PREPB PIN DESCRIPTION PIN DESCRIPTION
A6 BA6 B6 /TS 1 BAS8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 -> Key Pin

Figure 1.76 Pin Locations of CNB2, CNB7 Connectors

Examine the error on brake’s power supply.

If “E0012 Brake power error” message is displayed at the same time, there is an error on
Brake’s power supply unit. From TP, please access [[F1]: Service; — [1: Monitoring,
— T2: Input/Output signal; — T1: Private input signal; — "Overload(Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)’s
power supply has been disconnected. Please replace the fuse.

V11117774

N7777/

\

Iy
dLr1rrr/s

Electronic
module

DT

3 Refer to chapter 4. Electronic module,
Electrical Board

z

Fuse for Brake's
powersupply

z

z

z

v
;

Figure 1.77 Electronic Module
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1. Troubleshooting

If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference
terminal and the TPPB terminal value should be over DC20V. If it is below 20V, the
power supply unit that generates the power for the brake has an error. Please replace
the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.78 Brake Power Supply Test Pin

(4) Please replace the Servo Board and examine an error.
This error may occur if there is an error on the Servo Board. Please replace the board to
check.

Servo board

Figure 1.79 Replacing the servo board
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(5) Please examine if the Drive Unit operates normally.
Please check if the Drive Unit of corresponding axis (Motor, Decelerator) works properly.

Drive unit of
corresponding
axis
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1. Troubleshooting

1.1.17. E0122 Servo ON limit time exceeded
1.1.17.1. Outline

This error occurs if the Servo motor does not turn on when the main send out the motor on command
to the Servo. The cause might be a communication problem between the main and the Servo.

Main send Servo error clear command prior to sending motor on, and once the Servo error is cleared
motor on command will be sent out. If the Servo error did not clear, the same error persists and motor
on command will go out. In other words, if the communication between the main and the Servo does
not have a problem, the motor on command will be received, or other Servo error will occur.

1.1.17.2. Causes and examine methods

(1) Please examine if the Main Board and the Servo Board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of
Main board to the USB memory before you remove the board from the Rack.

Method to back up the files from Main Board to USB memory is as below.

"m
a3

Figure 1.80 Methods for inserting a USB into the teach pendant
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Once the USB is recognized by TP, the below icon will be displayed on a screen.

ki ——-Ld-——— S

» X 3 WL MECH '
- MOVE P S0% Al T >
gram
Ben N NAR-1E Tenes wes Pane s#t
3 MOVE P S50% A T
g MOVE P S-80I% A=l TH D
@t B MOVE P S=50% A=) T
= MOVE P SH0% A=1.TD
" ES SMOV SOLPT SN Al TS
Jog ek Tt iy
o™
)
D3¢ b User by

To back up the files enter to

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.

Nacord cnd, % Macwal it
¥ — b
WOO6-27 00154 ..
MOCE-2T 00164 .
Hunto B 2000521001524 .. Ac waldig start co | 0 wel
; ) OII0052T 00152 . A waldng duppler
Gt U 2010061001350 .. Comel parsmeter (i D
M7 0I0-00-04 02126 .. Ervor recard flke
- 0 [0M-05-2T082%4 W,  Dystem irdermmion
SIT 200527001962 . Machine parametr
b ) 00627 4282 .. Pose M (Olobsd) Lol
N 00-05-2T08 1954 . Gop mcord e o
L 0 WIO-U-T00M .. ConsmnyMes vain | L2t
OulchOpen Usat oy
- g | |
¢y A
wlp P XY
1 | 2 " .
3347 PM
" Manual out.
-
2009-07-18 10:52:20 .
Run B 2010-05-03 125452 Pane sat

2008-02-15 05:55:58

Gad
Jog inch, Soft key.
-
=
QuickOpen User key
- =
2 X
Help PREV/NEXT
7 iy
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You may create a new folder on USB, or can rename the folder by using the soft keyboard
just like the windows explorer.

QuickOpen

e

.’

Help

ovo screan: - > M.(ENTERJ. E [ESC

Manual out.

|

% 0oooo
+- EcHil
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Pane sat

PREV/NERT
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1. Troubleshooting

B Examine if the board is installed properly
Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

-

Rack

RLLLLL lIl[l LT T T
21

Figure 1.81 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.
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1.1.18. E0127 MSHP operation error
1.1.19. E0140 MSPR operation error

1.1.19.1. Outline

Motor’s power supply is supplied to the AMP according to the open/close status of Magnetic contactor
MC1, and MC2.

Status of MC1 and MC2 are being monitored by Main’s conditions and E0127 (MSHP operation error)
or E0140 (MSPR operation error) will be generated when an abnormal operation is detected.

(1) EO0140 (MSPR operation error)
For a reason that cannot be identified by Main, the Magnetic contactor MC1
(» Does not turn On while an attempt is made,
@ Turns off while it should stays on

(2) EO0127 (MSHP operation error)
For a reason that cannot be identified by Main, the Magnetic contactor MC2
(» Does not turn On while an attempt is made,
@ Turns off while it should stays on

In order for MC1 or MC2 to on, many conditions need to be satisfied, and even if when they are on,
they can be off for some reasons. Main can identify the causes for Magnetic contactor’s operation
error if it is a case that provides a monitoring function such as safety signals. However if the main
cannot identify the Magnetic contactor’s operation error, a number of examines are required.

1.1.19.2. Causes and examine methods

(1) Command system malfunction

Error on receiving data from the Main

CPUERR or EXOUT signal has occurred, or an error of the corresponding line
Old system I/O Board (BD531V10) is used from the remote mode

Error on the safety signal system

Error that occurred due to the safety related unit’'s wiring malfunction

System Board malfunction

(2) Monitoring system malfunction
B Cabling (Wire, Connector etc.) malfunction
B Electrical Module malfunction
B System Board malfunction

(3) Other malfunction
B Case when E0043 and E0140 both occurs at the same time
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1. Troubleshooting

To identify the cause of these two errors (MSPR operation error, and MSHP operation error), you must
understand the Motor’s power supply insertion system. Basic concept of Motor’s power supply to the
Amp (Drive Unit) is as below.

Main will send out the MC1 Motor power on 1 command (MCONL1) and waits (while monitoring the sub
point of contact) until the MC1 is activated. At this stage, if the MC1 does not activates within certain
amount of time, E0140 (MSPR operation error) will occur. On the other hand, if MC1 successfully
operated, Main will send out the MC2 Motor power on 2 command (MCON2) and waits (while
monitoring the sub point of contact) until the MC2 is activated. Again, if the MC1 does not activates
within certain amount of time, E0127 (MSHP operation error) will occur.

If the Magnetic contact MC1 and MC2 turns on according to the Main’s command, AC220V R, S, T
3-phase power supply will be supplied to the Amp.

While the motor is on, the Main will monitor if the MC1, and MC2'’s status is on at all time.
If the Magnetic contact goes off for a reason that cannot be identified by the Main, these errors will
occur.

— Motors
( \Z ) Power
MAN.1 — <MANUAL mode 1> ENSW1
; Lt o
/ ol AUTO1 —_<AUTO mode 1> ASG1

P : REMOTE1 < R Magnetic

i oo o—L , GSG1 j MCON1 »() Contactor
SWRMT1 Manval o MC1
—o/'z:f,,
REMOTE AUTO 1 Command
MOTORS POER ON 1 Command _>
MOTORS POER ON 2 COmMMAntl -

i MAN.2 — <MANUAL mode 2> ENSW2 l
: 1T o
; <AUTO mode 2>

+ _O/‘po AUTO2 n e ASG2 ; ———

REMOTE2 M
O_ﬂfmz Marua! S e e . oo »() Contactor
< _O’I’CC Auto MC2
Operating i
mode ; Servo Drive Unit
selector REMOTE AUTO 2 Command P
(inT/P)
M

Figure 1.82 Concept Diagram of Safety Circuit for Motor Power’s Opening/Closing
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(1) Command system malfunction

Motor on command from the main has been blocked for some reason, if you do not hear any
sound of operation and a message of ‘MSPR operation error’ is displayed while the motor on
attempt is made.

B Error on receiving data from the Main

If a communication error occurs between the Main Board and the System Board, the
System Board will block the Motor On command for a safety reason. Generally the Main
Board also detects the communication error at the same time, so the MSPR operation
error or MSHP operation error will not occur. However if the Main cannot detect the
communication error, these errors can be generated. This is a case when the control
status of safety switch related components (Teach Pendant emergency stop switch input,
OP panel's emergency stop switch input) are being transmitted to the Main Board, but
output from the Main Board (Motor ON) will not be transmitted to the System so the
hardware wise Motor On command is cannot be executed.

Figure 1.83 7-SEG Indicator of the System Board when a Communication Error Occurs

» How to judge:
System Board’s 7-segment index may give you an indication of the situation. 7-segment
displays “0.” to indicate that the current communication with the Main Board is in
abnormal status.

» Actions:
Firstly, please restart the controller and observe if the same error persists. If it does, the
communication input unit of the System Board has an error. Please replace the System
Board.
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CPUERR or EXOUT signal has occurred, or an error of the corresponding line

Main Board generates CPUERR or EXOUT signals in a case when systemic error has
occurred (e.g. power shut down, Servo error). This signal will be transferred to the
System Board and block the motor on command in terms of hardware. Motor’s power will
be immediately shut down for a safety reason. However, these signals may be generated
abnormally, and it will shut down the motor’s power.

» How to judge:
System Board’s 7-segment index may give you an indication of the situation.
7-segment displays “H.” when CPUERR is being transmitted to the System Board.
Also the CPUERR, EXOUT LED which located at the center of the System Board
indicate the error situation (Figure 1.84) These LED lights will be on if it is a normal
status, and the lights will be off if it is not.

However if the signal appears time to time for a very short moments, 7-segment and
LED won’t be able to indicate it. In such case, error occurrence must be observed while
ignoring the two signals by using DIP switch SW1. Method to ignore the signal is to, as
shown in the Figure 6.91, turn on the No 1 (to ignore CPUERR) and the No 2 (to ignore
EXOUT) of the DIP switch SW1. At this point all LED lights will be on.

If the error no longer persists after the system restart, Main Board generated these
signals or CANS1 Connector/Cable malfunction is suspected.

CPUERR LED
EXOUT LED

Ignoring signal DIP
Switch SW1

Figure 1.84 Indication of 7-SEG, LED (on System Board) when CPUERR Error is Occurred

O

> Actions:
If a Main Board generating this signal without any other indication of errors, please
check the PLD version of the Main Board. Over V0.7 is normal. If Main Board’s PLD
version is normal, please examine the CANS1 connector and cables.

Cautions: Please use only No 1 (to ignore CPUERR) and No2 (to ignore EXOUT)
of the DIP switch SW1 for a testing purpose and please switch it back to normal
after the test. This ignores the emergency safety related functions and it may
cause safety related problems if operates while ignoring these functions.
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B Old system I/O Board (BD531V10) is used from the remote mode
If an old system 10 board (BD531V10) is used on a remote mode, this error may occur.
Motor on command will not be executed because this type of board does not have
remote mode function.

BD530V10-xxxX-XXX

Figure 1.85 Checking Method of Old System 1/0 Board (BD531V10)

» How to judge:
This board is attached at the back of the System Board. Please remove the System
Board from Electrical Module and check the system 1/O board number at the back
(Figure 1.85).

» Actions:
If the installed board is “BD531V10”, please replace it with a board with the
hardware version above “BD531V11”.
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Error on the safety signal system

Motor on command from the main has been blocked for some reason, if you do not hear
any sound of operation and a message of ‘MSPR operation error’ is displayed while the
motor on attempt is made without any other error messages.

The motor on command will not be executed if there is a problem on a safety signal
system as explained earlier (Figure 1.82). Safety devices (Safety guard, emergency stop
switch etc) are mechanically operating devices, but their monitoring is operated
electronically. So a safety device malfunction, or any electronic shock (noise, surge),
wiring error, short circuit can cause an error. To confirm, please remove the connected
safety device’s wiring and rewire them to ignore the input.

Cautions:

Please use only for a testing purpose and please switch it back to normal after
the test. This ignores the emergency safety related functions and it may cause
safety related problems if operates while ignoring these functions.

‘ Pin 1(EMEX1-) - Pin 2(EMEX1+) Short

| Pin 3(EMEX2+) - Pin 4(EMEX2-) Short

{ Pin 7(SGAUTO2+) - Pin 8(SGAUTO2-) Short }—-’

Figure 1.87 Method to Ignore the Safety Guard (Auto) Input

’ Pin 6(SGGEN1-) - Pin 7(SGGEN1+) Short

I Pin 8(SGGEN2+) - Pin 9(SGGEN2-) Short [

Figure 1.88 Method to Ignore the Safety Guard (General) Input
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AZY 7 T

7

Figure 1.90 Method to Ignore the (P-COM) Safety Guard (Auto) (1,2 of SW6 is ON)

As explained, if the error does not persist when these safety switch inputs are ignored, the
problem exists in the safety switches and wirings. Please check them.

the test. This ignores the emergency safety related functions and it may cause

Cautions:
® Please use only for a testing purpose and please switch it back to normal after
safety related problems if operates while ignoring these functions.
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Error that occurred due to the safety related unit’'s wiring malfunction

If there is a problem in a wiring of devices that are related to the safety such as Safety
guard(Auto), the error for a corresponding safety signal may not be detected and it will
generate E0140 (MSPR operation error).

This error occurs from a waiting of manual mode drive preparation (Status that the Teach
Pendant’s motor on LED is flickering) switches to automatic mode, and motor on attempt
is made on an automatic mode.

For example, there is a case when the wiring of Safety guard (Auto) is faulty. There are
two types of input method (point of contact input, P-common input) that enters safeguard
to the System Board (BD530) and the point of contact input’s wiring error may cause a
problem. Proper wiring separates each safe chain and connects the each end of point of
contact (Figure 6.98) However if the chain’s wiring is mixed and connected, the controller
will not be able to detect the Safety guard’s error due to an electronic error (Figure 6.99).
If the motor on is attempted at this time, not sufficient power supply for Magnetic
contactor’'s safe relay operation will be supplied and it will generate E0140 (MSPR
operation error).

» How to judge:
Phenomenon of Safety guard wiring malfunction is as below.

® |[f a safe chain connection is removed (5, 6 wiring or 7, 8 wiring), Safety guard
error will be detected in automatic mode and displays E0043 error.

® However, if all chains are connected (5, 6, 7, 8 wiring are all connected), Safety
guard error will not be detected in automatic mode (E0043 error does not
occur).

If the above phenomenon appears, please examine the Safety guard (Auto)’s wiring.
Firstly, please remove the terminal block TBEM from the board, and perform a short
circuit test from a removed terminal block connector’s (TBEM) safeguard input
terminal (socket) while activating the guard device.

® If you close the guard device (point of contact — close status), 5, 6 terminal
(socket) will be shorted. Also 7, 8 terminal (socket) will be shorted.

® |f you open the guard device (point of contact — open status), 5, 6 terminal
(socket) will be open. Also the 7, 8 terminal (socket) must be open status.

AUTO
TBEM Safeguard

SGA1- 5

(%) ~
SGA1+ |6 % !
SGA2+ |7 @ 3
SGA2- 8 ~

(%

Figure 1.91 Good example of Safety Guard (Auto) wiring
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SGA1-
SGA1+
SGA2+
SGA2-
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AUTO
TBEM Safeguard
5
X ¥
X<
|
%4 <

Figure 1.92 Bad example of Safety Guard (Auto) wiring

Actions: Please modify the wiring of Safety guard (Auto) correctly (Figure 6.99)

Error occurrence caused by the wiring error of safeguard has been explained in
above. This applies same to all safety related signals (Safety guard (General),
Safety guard (Auto), external emergency stop switch, various limit switches), so
please refer to (table 6-5) to compare the normal and abnormal wiring examples.

Table 1-5 Error on safety related device’s wiring

Classification

External
emergency
stop switch

Safety guard
(Auto)

Safety Guard
(General)

Normal wiring

External
TBEM Emgecy
EXEM1- [!
EXEM1+ g -I
EXEM2+ 3® l
EXEM2- C T
b2
TBEM S;ggTuoard
SGA1- 5
st G% ]
SGA2+ 7® '
SGA2- 8® .—l
TﬂT Safeguard
SGGEM1- ®
SGGEM1»F® 4 —I
SGGEMz*Ia |
SGGEM2- 9® X _'|

B System Board malfunction
When motor on is attempted, if you do not hear the activating sound of controller’s
internal Magnetic contactor (MC1) and a message of “MSPR operation error’ is
displayed, please examine all the above. If no problem is found from the above
examinations and same error persists, System Board malfunction might be the cause.
Please replace it.

Abnormal wiring

External

TBEM Emgency
EXEM1- |1
EXEM1+ g E _]
EXEM2+ :>< |
EXEM2- ®1 ~

3

TBEM S
SGA1-
SGA1+ 6 % _]
SGA2+ 7® > |
SGA2- g _]

TBRMT ggfzglg/r\é.
SGGEM1- 8
SGGEM1+ 7%‘ K
SGGEM2+ >< |
SGGEM2- g X _I
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1. Troubleshooting

(2) Monitoring system malfunction
When motor on is attempted, if you do hear the activating sound of controller’s internal
Magnetic contactor and a message of “MSPR operation error” or “MSHP operation error” is
displayed, the cause of an error might be the Monitoring system malfunction. In order to
confirm the Monitoring system malfunction, please do as below.

The status of Magnetic contactor MC1 and MC2 is monitored by using the sub point of
contact and can be accessed by the Teach Pendant. (Figure 1.93) From the Teach Pendant,
MC1 (PreCharge) and MC2 (Motors Power) signal can be accessed by Private input signal
monitoring window. Motor off status will be displayed as a white color background and motor
on status will be displayed as yellow color background.

Mode switch (Manuasl) Mode switch (Remots

Mo - (1F Mo

Figure 1.93 Method of Magnetic Contactor Monitoring

Please attempt the motor on in automatic or manual mode and confirm the activation sound
of the Magnetic contactor as well as the displayed status of MC1, and MC2.

B Atfirst, if MC1 is displayed with a yellow color for a moment (with the sound of Magnetic
contactor’s activation) and E0140 (MSPR operation error) message is appears, it means
that there is no error in MC1’s sub point of contact and the monitoring system.

B After the activation of MC1, if MC2 is displayed with a yellow color for a moment (with
second sound of Magnetic contactor’s activation) and E0127 (MSHP operation error)
message is appears, it means that there is no error in MC1’s sub point of contact and the
monitoring system.

With the above methods, if you confirmed that the monitoring of MC1 and MC2 is not working
(Monitoring signal is not displayed in yellow while you can hear the sound of Magnetic
contactor’s activation), the following devices has to be examined (Figure 1.94).

1 Cable CNMC

(@ Electrical Board relay SR1, SR2 (inside of Electrical Module)

(® Sub point of contact for MC1 and MC2 — Magnetic contactor (inside of Electrical
Module)

(@ Wiring between the Electrical Board and the Magnetic contactor (inside of Electrical
Module)

®

System Board (input signal processing unit)
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Electrical Medule (PDM30)

IEIoclricaI Board (BD5CO)
<CNMC>
? 3:MC2 - ) A ( - MC2(monitoring signal) A
LP! | ) C - P1DC24V) &‘f. &/
. i i
C2(AC220V -) P AC220V +
2 g2 y
;E.:’ & | 7.MCON2 - ) ( MCON2(command M1{DC24V GND Magnetic Contactor
5 5 = MC2
= CAN 5
R o -
2 c 4
E § 5. IMC1 - ) ( - MCA(monltaring signal) Zl
w a
’* =
* 2 AT I ([sm-tr1(0C20V GO &.{ A{
. =
9: IMCON1 ) ( o MCON1{command) P1(DC24V) Magnetic Contactor
I S MC1
[
Figure 1.94 Diagram of the Monitoring System — Magnetic Contactor
B Cabling (wires, connector etc) malfunction

Please check the cabling between the Electrical Module (PSM or PDM) that an electrical
connector is installed and the System Board (BD530) that collects monitoring signals.

The cable name is
the System Board
connector.

CNMC

Figure

e
=

I [

CNMC and it enters to the Electrical Module through the top rear of
(Figure 1.95). Please check the connection status of this cable’s

117117,
ey

215y

WA

1.95 CNMC Cable on the Electrical Module
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B Electrical Module malfunction

Monitoring signal of the Magnetic contactor is transmitted to the System Board through
many devices that are inside of the Electrical Module. So if one of those devices has an
error, the Main will not be able to detect even if the Magnetic contactor is operated.
Internal electrical module malfunction can be categorized as a electrical board (BD5C2
or BD5CO), Electrical connector (MC1, MC2), and wirings between the electrical board
and the electrical connector (Figure 1.96) However it is difficult to examine the inside of

Electrical Module in a field where a Robot has already been installed, so alternatively
please replace the Electrical Module

Electrical Board
(BD5CO0)

Motor’s power supply CP

Magnetic contactor MC2

\

I

g —
Brake power supply SMPS

Magnetic contactor MC1

Figure 1.96 Inner Structure of Electrical Module

a
oow

Magnetic contactor MC1 Drive safety relay SR1

3 Magnetic contactor MC2 Drive safety relay SR2

L.

Figure 1.97 Electrical Board

B System Board malfunction

Input signal process unit malfunction of the System Board can be the cause of this error.
Please replace the System Board and check.
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(3) Other malfunction

B Case when E0043 and E0140 both occurs at the same time
E0043(Safety Plug or Light Curtain) with the E0140(MSPR operation error) can occurs
from a waiting of manual mode drive preparation (Status that the Teach Pendant’s motor
on LED is flickering) switches to automatic mode, and motor on attempt is made when
the Safety guard (Auto) is open (and the Main software version is below V30.07-00).
Please check the Main software version from the Teach Pendant and upgrade if the
version is low.
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1.1.20. E0133 (o Axis) Command value error

1.1.20.1. Outline

This error may occur due to a communication error between the Main Board and the Servo Board, or a
rapid change of motion. When a communication error occurs, a valid command cannot be transferred
from the Main Board to the Servo Board, so this error will occur and immobilize the Robot to prevent

the Robot’s abnormal operation based on an invalid command.
Also this error will occur and immobilized the Robot because the drive unit may not follow the rapid

changes of motion command.

1.1.20.2. Causes and examine methods

(1) Please examine if the Main Board and the Servo Board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty.

(2) Examine if there is a job program that operates a Robot rapidly.

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of
Main board to the USB memory before you remove the board from the Rack.

Method to back up the files from Main Board to USB memory is as below.

“&.

Figure 1.98 Methods for inserting a USB into the teach pendant
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Once the USB is recognized by TP, the below icon will be displayed on a screen.

» X '
“w MOVE P S0 Al T4 >
wagam
Ben Nodoe HAR-1IE Tues Swes Pane swt
al MOVE P S<50% Axl ToD
B2 MOVE P S-S5 A=l TR0 D
@t B MOVE P SS0% A=) T
MOVE P SH0% A=1.TD
" = SMOV SOL P! SSDN Azl TS
Jog nch Taftiwy
i
D bOpen Usst hiep

To back up the files enter to

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.

Nacard cnd, ® _ Macwsal it
¥4 R — AL
o 0010062700 158
1 D008 I8N .
Hun to B 0000521001524 .. Acc waldig start co | 0 wel
R 3 O00S-2TORISM L A walding suppler
G 2N 000627001350 .. Corl parsmeter il D
N7 00-06-04 00216 .. Eor record e
° 0 2060527082540 W.  Dyslem irdermaion
ST 00052700195 . Machine parametar
9og Inet ) 0L BT . Poae the (Olotw) | T
o 00-05-2T00 1954 .. Swp ecord e T
k 0 002700 H Consmany/Mesl vaial | 12
OuickOpen Usat koy
£ A
nlp P VAT
1 2. " '
| 4
33T PM
Record end, " Manual out.
N
7 fy
nForce.5,... 2008-07-18 10:220 .
Run to [ ¥30,55,2Ip KB 2010-05-03 125452 . Pane set
9 22 9.  9KB 2008-02-15 055558 .
(o
™
Jog inch, Soft key,
-
=
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You may create a new folder on USB, or can rename the folder by using the soft keyboard

just like the windows explorer.

]
Jog inch,

=

QuickOpen

e

W 4

Manual out.

|

' %+ noooo

W Seid

w4 W PRE
#40 %pHETIA
B2 NMES
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Help
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PREV/NERT
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B Examine if the board is installed properly.
Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

Rack

>

Figure 1.99 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.

(2) Examine if there is ajob program that operates a Robot rapidly
Please check if the error occurs at a point where the Robot’s motion changes rapidly. If the
error occurs during the rapid motion, modification of job program is required.

The reason that this error occurs during the rapid motion is as below. During the execution of
job program, Robot’s position may be twisted in order to move a short distance. At that point,
the speed of Robot’'s axis suddenly increases, and the error may occur if the Servo Board
follows the movement. In order to resolve this, please modify the Teaching point of the
location (where the position changes rapidly) or make changes on the position of Robot.
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1.1.21. E0134 (o Axis) Maximum speed exceeded
1.1.21.1. Outline

Speed of Robot’s axis exceeded the maximum speed limit while an operation. An error will be
generated and the Robot will be immobilized since the Robot is not being controlled normally.

When the Main Board sends a command to the Servo Board, it will send a limited command so that
the Robot will not exceed the maximum speed limit. Maximum speed exceeded error may occurs if the
Robot’s speed triggers an overshoot because the Robot could not follow the command.

1.1.21.2. Causes and examine methods

(1) Please check if the tool data has entered correctly.
(2) Please check if the position of Robot is close to the singular point.

(3) Please check the setting value of condensation acceleration/deceleration parameter
and the load factor.

(4) Please adjust the job program.
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(1) Please check if the tool data has entered correctly.
If the weight or the inertia of tool is different from the registered value at the controller,
Robot’s control performance will be reduced and the maximum speed limit exceeded error
can occur. Tool's weight and the inertia can be registered from the below menu according to
the number of tools.

» System
» 3. Robot Parameter
» Tool data

Gad | Witk - W
X

B - ¥
Ao k
: Andetdeql = U0 [T ks
— Oitance[mm) = [ o0 [~ 00 BT
Inedaikam?l = | worr [ouod
ulekOpen | oetmmt -+ WY U Ly
3 A
balp " UpE
Erter tho waight of the teel, {0 - $0030]
? A,m comn

You may use the load estimation function in order to set the weight of tool or the inertia
automatically.

» System
» Automatic constant setting
» 4. Load estimation function

Manusl out

" Load
Taol numbes = 3

J \.’
Estimuion mehod » @) Mokead () Load Exmaton (7) Load Estimation 2
Aun % Ineda ecSmaton = §) Dizsble () Enatis Pan& got
&Gt Basic axls start postion deslpnation D
Cuerant vk Degignaton
&

g Inch s [y [T Eoft kny
- " BRG] EHER ——
= [ | BE

\ | 3§ | B8]
QuickOpen User key
- Swp Start roady, ‘
18 Errter o tao] resrar, [0 - 15] s
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(2) Please check if the position of Robot is close to the singular point.

3)

This error may occur, if you execute L interpolation or C interpolation instead of PtP
interpolation near the position of singular point.

Singular point occurs when the B axis is close to 0 deg, or the center of wrist part is close to
the spin central axis of S axis. When passing near the singular point is required, please
change the corresponding step to PtP interpolation.

Figure 1.100 Axis B Singular Point Figure 1.101 Axis S Singular Point

Please check the setting value of condensation acceleration/deceleration parameter
and the load factor.
Motor torque is insufficient, because maximum speed of condensation acceleration
/deceleration parameter is too high or the acceleration time is too short. I/l[p maximum speed
had to be reduced with an observation of load factor (while the Robot’s operation) or increase
the acceleration time.

» System
» 3. Robot Parameter
» 34. Acceleration /Deceleration Parameter

Manual out,
" "Accel and decel parameter A

Hls Mai speed #ceel ime  Decel, ratio Torq. coff, bty
s s = = r=
FAun 1o H L | (e [ @® Pane set
v [ 1™ | = [ @ D
Gd | m« ® = = [ @
. B = = [[— =
g A1 %0 —_ — & Soft kay.
m T | L = e
= © 2
T3 = [ 180 | ooy I el
QuickOpen User koy
T4 » [ (1] R[] [ ]
: 4 A
el Enter e costhclent applied 10 e sorque. {50 - 100]%
(7 —

(4) Please adjust the job program.

Please make changes of conditions (from the job program) on a corresponding step, or the
one step prior to it. Firstly, try “Acc=0", secondly, reduce the step speed, and thirdly, add one
more step on a movement routine.
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1.1.22. E0165 (o Axis) Servo lock cannot be maintained

1.1.22.1. Outline

Power for the drive of Motor or the drive unit is not being supplied. The current that generated by a
Servo control for the Robot or drive unit’s operation is not being supplied. For such cases, the Servo
Board detects an error and the controller will stop the release of brake and block the current that

supplied to the motor or the drive unit.

1.1.22.2. Causes and examine methods

(1) Examine the Motor power line.
B Check the wiring that connects the Robot and Controller.

B Check the Robot’s internal wiring.
B Check the Controller’s internal wiring.

(2) Examine the CNBS cable between the Controllers’ internal Servo Board and the Servo
AMP.

(3) Replace other components.
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(1) Examine the power line
Please turn off the primary power and remove the U, V, and W of drive unit for the
corresponding axis and examine if short circuit exists in each phase. Please use equipment
such as the multi meter (tester) and examine each phase’s wiring one by one.

Warning
Be cautious. Examination while the power is on may cause an electrocution.

B Check the wiring that connects the Robot and Controller
Please remove the wirings that connect the controller, Robot or the drive unit to examine
each phases (U, V, W) for ground, or a short circuit. If a short circuit is found, please
replace the wire.

sEsnrna

.
.
.

R

<External wiring>

Figure 1.102 Basic Installation Diagram of the Robot and Control Period
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Check the Robot’s internal wiring.
Examine for a short circuit, faulty on a wiring that connected to Robot’s internal motor is
required.

Figure 1.103 Robot’s Internal Wiring

Check the Controller’s internal wiring.
Examine on a controller’s internal AMP and installed wiring is required.

Controller’s power
unit internal wiring

Figure 1.104 Controller internal side (Power unit)
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(2) Examine the CNBS cable between the Controller’s internal Servo Board (DSP board)

and the Drive Unit.
Please examine if the CNBS cable is installed properly. If the cable is not installed properly, or

the cable is faulty, this error may occur.

Serva Drive Unil

CNES Cablc

Servo board

Figure 1.105 Controller internal side (CNBS Cable)

(3) Replace other components.
Replace the component in order of Servo Board — Servo Drive Unit — Motor to confirm the

occurrence of an error’.

Servo drive unit I

Ry ' =
H )
3 ; g
.0"""9 wt _
i
Y 4
! Mortor of
i3 .
corresponding 1
axis Faa
S = .
s — -
-
" =
- -
-
v

Servo board (BD542} |

Figure 1.106 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.23. E0223 (o Axis) Encoder disconnection or communication failure
1.1.23.1. Outline
Servo Board receives data from the encoder periodically through a serial communication in order to
perform a Servo control on the motor. This error occurs if the received data from the encoder violates

the communication protocol.

This error may occur due to a fault of components that received the data from the encoder, or the
problems in an encoder shield lines or the wiring.

1.1.23.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder.
(2) Please replace the Servo Board and test it.

(3) Please replace the Motor and test it.

(4) Please examine the wiring.

(5) Please examine the communication status of wiring after the repair.
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(1) Please check the supply voltage to the Encoder.
Power supply voltage to the encoder must be in a range of 5V+5% (4.75V ~ 5.25V) -
(encoder side connector’s supply voltage). If the voltage is reduced below 4.75V, encoder
may not operate normally and it will cause this error.

Please measure the voltage of encoder side’s connector-pin (3-4).

Pin No. Function Name
e 1 ) ~Serial Data
Encoder connector of 2 i RENH e
corresponding axis - = o
4 GND Ground
5 VB NC
6 GND NC
7 Shield Shield

Figure 1.107 Measuring the encoder voltage

If the measured voltage is lower than the reference voltage, it is required to turn '+5V ADJ(E)
voltage adjustment terminal of the encoder power supply to ensure that the connector voltage
at the encoder side can be adjusted within the reference voltage.

Figure 1.108 Adjusting the encoder voltage
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(2) Please replace the Servo Board and test it.
After the replacement of the Servo Board, if the error does not persist, the Servo Board is
faulty. Please replace the Servo Board with new one.

1

BD542

Figure 1.109 Replacing the servo board
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(3) Please replace the Servo Motor and test it.
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of each
axis’s motor (HS165 Robot). For other Robot, please refer to the Robot’'s maintenance
manual to replace it.

Figure 1.110 Locations of Each Axis’s Motor (HS165 Robot).
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(4) Please examine the wiring.
Encoder’s wiring examination orders are as below.

Firstly, examine the loose contact of the connectors that are related to the Encoder’s wiring.

Secondly, examine the short-circuit of encoder’s wiring. Please use equipment such as the
multi meter (tester) and examine each phase’s wiring one by one.

Thirdly, replace the encoder’s wiring and test it.

If the encoder’s wiring has not been disconnected and if the error caused by certain problems
(loose contact of shield line, contact between the encoder’s signal line and other electric
power line, or a contact with the metal part of Robot's main frame) it cannot be detected by
short-circuit test. So please replace the wiring and test it.

B Please examine the internal wiring of the Controller
Please examine the wiring between the CNEC1, 2 (BD542) connector and the
SMPS(P5E, M5E)
Please examine the wiring between the CNEC1, 2 (BD542) connector and the CECL1.

CNEC 1,2 (BD542)

~

SMPS (P5E, M5E)

CNEC 1,2 (BD542)

~

CEC1

Figure 1.111 Checking the encoder wiring

B Please examine the wiring between the Controller and the Robot.
Please examine the wiring between the CNEC1 and the CERL.
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l..l...'...l'll.l'..'-..I'.l.IIII-IIIII’

<External wiring>

Figure 1.112 Basic Installation Diagram of the Robot and Control Period

Figure 1.113 Connection between the Robot’'s manipulator and the Controller
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B Please examine the wiring of the mainframe.
Please examine the wring between the CER1 and CNE1~6 (Encoder side’s connector).
Please refer to the wiring diagram of Robot’s maintenance manual.

Figure 1.114 Robot’s Internal Wiring
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(5) Please examine the communication status of wiring after the repair.

Once actions for the problem are taken, please refer to TCount of encoder communication
failure display function manual; to check the communication status.

- S ST T0

Jmzy e
B Z20g o A/AN B Q910 | & HALSE L 3EA
> 0100 4/3 ALL MECH | [0]HPI50-00! & B¢ 200mm/s
2 MOVE P.S=60%,4=1,T=0 | Pl Ly
auc) VEP. T=0 e
. MOVE P.S=100%,A<1.T=0
. MOVE P.S=100%.A=1.T=0
Gad . DELAY | | I
. GATHER 0
L]
zJ018 AZEFHE
-
. G
- )
Quickopen B =20 0 AT
. [ 550 ==
. [ =20 ,
P CE A

Cqun; of . Encoder’s status Content
communication failure
0~2 Normal Normal status

Wiring, encoder or the board need to be

3~5 Examine required -
examined

Warning Dangerous status. Robot may be immobilized
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1.1.24. E0224 (o Axis) Encoder state error

1.1.24.1. Outline

Servo Board receives data from the encoder periodically through a serial communication in order to
perform a Servo control on the motor. This error occurs when the data that received from the encoder
is normal, but the result of encoder’s self-status check shows an error.

1.1.24.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder.

(2) Please replace the Motor and test it.

(1) Please check the supply voltage to the Encoder.
Power supply voltage to the encoder must be in a range of 5V+5% (4.75V ~ 5.25V) -

(encoder side connector’s supply voltage). If the voltage is reduced below 4.75V, encoder
may not operate normally and it will cause this error.

Please measure the voltage of encoder side’s connector-pin (3-4).

Pin No. Function Name
1 SD =Serial Data
2 /SD -Serial Data
'% Encoder connector of - = e
= cormesponding axis 4 GND Ground
5 VB NC
6 GND NC
7 Shield Shield

Figure 1.115 Measuring the encoder voltage
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If the measured voltage is lower than the reference voltage, it is required to turn '+5V ADJ(E)
voltage adjustment terminal of the encoder power supply to ensure that the connector voltage
at the encoder side can be adjusted within the reference voltage.

Figure 1.116 Adjusting the encoder voltage

(2) Replacement of Servo Motor and examine it
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of each
axis’s motor (HS165 Robot). For other Robot, please refer to the Robot's maintenance
manual to replace it.

1~
il sa

Figure 1.117 Locations of Each Axis’s Motor (HS165 Robot)
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1.1.25. E02200 Main body limit switch in operation

Previous error code: E0002 Hardware limit switch in operation

1.1.25.1. Outline
Limit switch that is installed at the end of operation area of Robot’'s each axis has been activated. The

Robot will be immobilized immediately for a safety reason and will not be operational until it is moved
to a safe operation area by an appropriate method.

1.1.25.2. Causes and examine methods

(1) The robot deviated from the hardware operation area.

(2) Move the robot inside the operation area.
B Methods for recovery when deviating from the operation area
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(1) Therobot deviated from the hardware operation area.
Please confirm if the Robot actually went out of operation area. The software limit error may

occur while the robot is deviating from the maximum operation area. Please take an
appropriate action to move the Robot back into the operation area.

P E02200

Origin Software Limit Mechanical

Limit Switches\| Stopper
Safety  LSOVTL- |
Chain1 LSOVT1+ Ll

H i
Safety LSOVT2+ — '.‘ .,'
Chain2  LSOVT2- o |
Kimit.*
SwitcHes

Figure 1.118 E02200 Occurs while the main body limit switch is in operation

Operation area may vary to the each Robot model, so as the installed location of limit
switches. Please refer to the corresponding Robot’s maintenance manual - “Limitations of
Operation area”

Figure 1.119 Example of the position for installing a hardware limit switch (HS165/HS200)
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S-AXIS
HARD LIMIT ; 183
.24

Figure 1.120 Example of the hardware limit switch operation range (HS165/HS200 S axis)

(2) Move therobot inside the operation area.

Move the robot inside the operation area by referring to the following methods for recovery
when it has deviated from the operation area.

B Methods for recovery when deviating from the operation area

Execution should be carried out according to the following conditions and sequence to
move the robot while the hardware limit switch is in operation.

A) Enter from the manual mode to the system mode.
B) Hold the enabling switch in the teach pendant.

Manual Mode |l =B Turn on the TP's enabling switch
/ ”

——

C) Turn on the motor in this state.
D) Move the robot into the inside of the operation area using the jog key.
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1.1.26. E02201 Main body limit switch input mismatch (safety chain 1 off)

Previous error code: E0002 Hardware limit switch in operation

1.1.26.1. Outline
It is deviating from the software limit area of the robot. However, the input of the limit switch installed at

the end of the operation area of each of the axes of the robot is not normal. Checking is required as
there is a difference between the inputs of safety chain 1 and safety chain 2.

1.1.26.2. Causes and examine methods

(1) When not deviating from the hardware operation area
B Check the limit switch wiring as there is a problem with safety chain 1.

(2) When deviating from the hardware operation area
B Check the limit switch wiring as there is a problem with safety chain 2.
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Working Area
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E02201

&|

Origin

Safety
Chain 1

: '. ]Origin

Safety
Chain 2

Software Limit Mechanical
Limit Switches  Stopper

LSOVTL P |
LSOVTL+ 3ot KK
Connector V\l-i-ring Switch
Failed Failed Failed
(Open) (Open) (Open)

LSOVT2+ — |

LSOVT2-

Limit

Switches

Figure 1.121 E02201 Main body limit switch input mismatch (safety chain 1 off) — inside the hardware
operation area

Check the limit switch wiring as there is a problem with safety chain 1.

Even though the robot is inside the hardware limit switch installation area, safety chain 1 is monitored
as off. This may be caused by the following reasons.

Fault with the hardware limit switch: Opened due to some reasons such as damage to

the switch.

Wiring: Defective contact due to the disconnection of or damage to the wiring.
Connector: Disconnection due to defective contact following the connector being

loosened or damaged.

For more details about checking, refer to “Hardware Limit Switch Checking Methods.”
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(2) When deviating from the hardware operation area

E02201

Working Area

Origin Software Limit Mechanical
Limit Switches ) Stopper

'] -
[T ]Ol’lgln Safety LSOVT1- — |
Chain1l LSOVT1+ g
Limit

ety LsovTs TS
Chain2 LSOVTZ; = e

Connector Wiring Switch
Failed Failed Failed
(Short) (Short) (Short)

Figure 1.122 E02201 Main body limit switch input mismatch (safety chain 1 off) — inside the hardware
operation area

Check the limit switch wiring as there is a problem with safety chain 2.

Even though the robot deviated from the hardware limit switch installation area, safety chain 2 is not
capable of detecting the abnormality. In other words, safety chain 2 continues to stay in the closed
state.
B Fault with the hardware limit switch: Short-circuited due to some reasons such as
damage to the switch.
B Wiring: Short-circuiting of two lines of a pair of wirings.
B Connector: Short-circuiting between pins due to damage to the connector.

For more details about checking, refer to “Hardware Limit Switch Checking Methods.”
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1.1.27. E02202 Main body limit switch input mismatch (safety chain 2 off)

Previous error code: E0002 Hardware limit switch in operation

1.1.27.1. Outline
It is deviating from the software limit area of the robot. However, the input of the limit switch installed at

the end of the operation area of each of the axes of the robot is not normal. Checking is required as
there is a difference between the inputs of safety chain 1 and safety chain 2.

1.1.27.2. Causes and examine methods

(1) When not deviating from the hardware operation area
B Check the limit switch wiring as there is a problem with safety chain 2.

(2) When deviating from the hardware operation area
B Check the limit switch wiring as there is a problem with safety chain 1.
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(1) When not deviating from the hardware operation area

E02202

L Working Area ‘|
Lad

)
Origin Software Limit ~ Mechanical
Limit Switches  Stopper
{—lorigin Safety LSOVT1- 0= |
Chain1 LSOVT1+
Limit
Switches
Safety  LSOVTZ+ B |
Chain2 LSOVT2. 33 —
C0n~n-;3—ctor V\l-i-ring Switch
Failed Failed Failed
(Open) (Open)  (Open)

Figure 1.123 E02202 Main body limit switch input mismatch (safety chain 2 off) — inside the hardware
operation area

Check the limit switch wiring as there is a problem with safety chain 2.

Even though the robot is inside the hardware limit switch installation area, safety chain 2 is monitored
as off. This may be caused by the following reasons.
B Fault with the hardware limit switch: Opened due to some reasons such as damage to the
switch.
B Wiring: Defective contact due to the disconnection of or damage to the wiring.
B Connector: Disconnection due to defective contact following the connector being loosened or
damaged.

For more details about checking, refer to  “Hardware Limit Switch Checking Methods.”
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(2) When deviating from the hardware operation area

E02202

Working Area

Origin Software Limit Mechanical
Limit Switches ) Stopper

i dorgn e

Safety  LSOVTL”

Chain1 LSOVTI+ i

Connector

Wiring Switch

Failed Failed Failed
(Short) (Short) (Short)
Safety LSOVT2+ |
Chain2 LSOVT2- e
Limit
Switches

Figure 1.124 E02202 Main body limit switch input mismatch (safety chain 2 off) — outside the hardware

Check the limit switch wiring as there is a problem with safety chain 1.

operation area

Even though the robot deviated from the hardware limit switch installation area, safety chain 1 is not
capable of detecting the abnormality. In other words, safety chain 2 continues to stay in the closed

state. This may be caused by the following reasons.
Fault with the hardware limit switch: Short-circuited due to some reasons such as damage to

For more details about checking, refer to

the switch.
Wiring: Short-circuiting of two lines of a pair of wirings.

Connector: Short-circuiting between pins due to damage to the connector.

“Hardware Limit Switch Checking Methods.”
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1.1.28. E02206 Main body limit switch disconnected or not connected

Previous error code: E0002 Hardware limit switch in operation

1.1.28.1. Outline

Even though the robot does not deviate from the hardware limit area, it is inputted that the limit switch
installed at the end of the operation area of each of the axes of the robot is in operation. As this is an
abnormal situation, check the limit switch wiring

1.1.28.2. Causes and examine methods

This is an abnormal situation in which the hardware limit switch operation is detected even if
the software limit is not exceeded.

Check as there is a problem with the switch or the wiring system.

E02206

Working Area

Origin Software Limit  Mechanical
Limit Switches  Stopper
! 11 Origin
e Limit
Safety LSOVT1- Cxé - SV\{I—I.C.t‘IeS
Chain1 LSOVT1# 3= e e
H H o )
Safety  LSOVT2# o+ — —]
Chain 2 LSOVT2- \gxy e
Connéctor Wir-ing Switch
Failed Failed Failed
(Open) (Open)  (Open)

Figure 1.125 E02206 Main body limit switch disconnected or not connected

This is an abnormal situation in which the hardware limit switch operation is detected even if the
software limit is not exceeded. Check as there is a problem with the switch or the wiring system.

B Fault with the hardware limit switch: Opened due to some reasons such as damage to the
switch.

B Wiring: Defective contact due to the disconnection of or damage to the wiring.

B Connector: Disconnection due to defective contact following the connector being loosened or
damaged.

For more details about checking, refer to  “Hardware Limit Switch Checking Methods.”
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1.1.29. E02207 Main body limit switch input mismatch (safety chain 1 off)

Previous error code: E0002 Hardware limit switch in operation

1.1.29.1. Outline

Even though the robot does not deviate from the hardware limit area, it is inputted that the limit switch
installed at the end of the operation area of each of the axes of the robot is in operation. However,
checking is required as there is a difference between the input states of safety chain 1 and safety
chain 2.

1.1.29.2. Causes and examine methods

This is an abnormal situation in which the hardware limit switch operation is detected even if
the software limit is not exceeded.

Check as there is a problem with the switch or the wiring system.

E02207

Working Area

Origin Software Limit ~ Mechanical
Limit Switches  Stopper
-1 Origin
Safety  LSOVTL o6 - ——
Chain1 LSOVT1+4 {0 £ S
Cor{ﬁgclor erlng Swnch
Failed Failed Failed
(Open) (Open) (Open)

Safety  LSOVT2+ c— |
Chain 2 LsovT2-

Limit
Switches

Figure 1.126 E02207 Main body limit switch input mismatch (safety chain 1 off)

This is an abnormal situation in which the hardware limit switch operation is detected even if the
software limit is not exceeded. The problem occurred due to the opening of safety chain 1. Check the
related switches or wiring systems.

B Fault with the hardware limit switch: Opened due to some reasons such as damage to the
switch.

B Wiring: Defective contact due to the disconnection of or damage to the wiring.

B Connector: Disconnection due to defective contact following the connector being loosened or
damaged.

For more details about checking, refer to  “Hardware Limit Switch Checking Methods.”
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1.1.30. E02208 Main body limit switch input mismatch (safety chain 2 off)

Previous error code: E0002 Hardware limit switch in operation

1.1.30.1. Outline

Even though the robot does not deviate from the hardware limit area, it is inputted that the limit switch
installed at the end of the operation area of each of the axes of the robot is in operation. However,
checking is required as there is a difference between the input states of safety chain 1 and safety
chain 2.

1.1.30.2. Causes and examine methods

This is an abnormal situation in which the hardware limit switch operation is detected even if
the software limit is not exceeded.

Check as there is a problem with the switch or the wiring system.

E02208

Working Area

Origin Software Limit Mechanical
Limit Switches ~ Stopper
1] Origin

Safety  LSOVT1- = |
Chainl LSOVT1+

Limit

Switches

Safety Lsovm":)&é".l : —
Chain2  LSOVT2-i K R
Coﬁr?éctor ermg Swnch

Failed Failed Failed

(Open) (Open)  (Open)

Figure 1.127 E02208 Main body limit switch input mismatch (safety chain 2 off)

This is an abnormal situation in which the hardware limit switch operation is detected even if the
software limit is not exceeded. The problem occurred due to the opening of safety chain 2. Check the
related switches or wiring systems.

B Fault with the hardware limit switch: Opened due to some reasons such as damage to the
switch.

B Wiring: Defective contact due to the disconnection of or damage to the wiring.

B Connector: Disconnection due to defective contact following the connector being loosened or
damaged.

For more details about checking, refer to  “Hardware Limit Switch Checking Methods.”
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1.1.31. Methods for checking the hardware limit switch (when
E02201-E02208 occurs)

Refer to the following description regarding the methods for checking when the hardware limit is not
operating normally.

(1) Switch state monitoring

The hardware limit input state can be checked through the specific input signal window of the
teach pendant.

This window can be accessed by selecting “ T[F1]: Service;, — [1: Monitoring; — '2:
Input/output Signal; —  T1: Private input signaly ”

If the limit (overtravel) item is displayed in yellow, it means that the hardware limit switch is in
operation (open); in other words, the robot deviated from the hardware operation area..

m  Cautions:
On manual mode, a monitoring is enabled only when a Teach Pendant’s enabling switch
is on. On automatic mode, a monitoring is enabled regardless of a status of enabling

switch.
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Aecurd end W Manusl
& Prage ¥ T Me " Jog 204
- un A LL MECH TR HADE L IN |
» MOVE P S<60% A0 ) To0 >
S L T >
oy ' W T -
P o 3 Fabat "‘l_""‘ 0 Waves. Sebeps Mo cwakr A-,/A_fu\_‘l Mode wwich (Manaal) | B Pane st
- MOVE P.SalBN As1. To0 Mode switch (Pemete) | Remote model systen
152 MOVE P Ssl0% A=l Tol) - e ) R
N .. Mowe a0 {TF) Moter a0 (Evvamal ' l
andl B3 MOVE P SatN A< T - ! = -
54 MOVE P.S<t0N As| T= ki . hop (TP
B5  SMON S0.LP| 5:60% A=) T=) P Enabling swich |
Jug wch MC 1 PreCharge) MCAMorrs Power) S0 bay
- Saelety gunrd (Aus) Emargancy stp (Eat)
-

Emorgency st (TR | Emwegency swp (OF)

it (Over-Trawel) add

QuikkOgan LR anie [T (Am)| Lt (Ower-Travel) o Usor kay
Momr overteal (T5) Mt overhest ( T5) add, A
» Check Beake witage Rabot-tan tatww
—_ ; e e -
e J T

Figure 1.128 Display of the hardware limit switch input state (screen of the teach pendant)

1-151 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



4 Limit switch
and a wiring of
mainframe

Hi5 Controller
Troubleshooting Manual

(2) Wiring structure of the hardware limit switch

Understanding the wiring structure is required to find out the cause among the components
related to the limit switch. As shown in the following figure, the limit switch is connected from
the limit switch inside the mechanical main body, through a cable, to the system board inside
the controller.

Limit switch and mechanical main body wiring

Wire harness and connectors (CER1 — CEC1)

Controller internal wiring and connectors (CEC1 — CNLS)
System board (BD530)

3) Wire hamess
and conneclar

2) Intcrnal wiring of a cantroller and cenncctor

Figure 1.129 Wiring structure of the hardware limit switch

Robot Controlier Manbuior
System Board
oS e o
. 1SOVTE = ,,: = ;3 ;,-_ a— M@f‘llunm
Limit Swich Laovm - - 1) 5 == 4 l
(Over-travd * Rebof) WI'; —-:‘: ‘—x.a ;—
R - - ) . S| — T
\ 1 Ann LINET Swikchioption)
LSARMH- — ,"»1 " — >'2 T 2 {| = ! S
Lt Swdich e | (8 | 1 L g ———I[—]
(Bot Open /A ieciwrncs) | LSARMI | |12 g ]
LSARMD - |53 — L -

Figure 1.130 Details of the hardware limit switch wiring
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(3) Methods for checking the hardware limit switch

B Checking method from a System Board Connector (CNLS)

Warning
Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal

injuries or a property damages

This method uses a CNLS connector of System Board to judge if the board malfunction
caused this error.

Please jumper short the pins that are related to the limit switch’s input from a CNLS
connector as shown below. At this stage, please check the limit (Over-Travel) from the
Private input signal monitoring windows.

(® If it turned to a white color, System Board malfunction caused this error. Please replace
the board.

@ If it is still yellow which indicates that the error persists, Please search a problem that
caused this error in an area between the system board and the limit switch of main frame

# Refer to Chapter 4 System Board(BD530)

CNLS Connector

4-5 pin jumper short
Limit switch safety chain 1 input

6-9 pin jumper short
Limit switch safety chain 2 input
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B Checking method from a Wire Harness (CER1 or CEC1)

Warning

Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal
iniuries or a nronertv damaaes

This method uses a Wire Harness connector (CER1 or CEC1) to judge if the cable
malfunction caused this error.

Please remove CEC1 Wire Harness, and jumper short the pins that are related to the limit
switch from a CEC1 connector which is attached to a controller. At this stage, please check
the limit (Over-Travel) from the Private input signal monitoring windows.

(@ If it turned to a white color, internal CEC1 Connector (of a controller) - System Board
cable or a connector malfunction caused this error. Please examine them or replace
them.

@ If it is still yellow which indicates that the error persists, please search a problem that
caused this error in an area between the CEC1 connector and the limit switch of main
frame.

Please reconnect CEC1 Wire Harness, and remove the CER1 Wire Harness from a main
frame. After that, please jumper short the pins that are related to a limit switch from a CER1
connector.
At this stage, please check a limit (Over-Travel) from the Private input signal monitoring
windows.

@ If it turned to a white color, Wire Harness cable between CER1 Connector-CEC1
Connector or a connector malfunction caused this error. Please examine them or replace
them.

@ If it is still yellow which indicates that the error persists, please search a problem that
caused this error in an area between the mainframe sides’s CER1 connector and the
limit switch.

8-9 pin jumper short
Limit switch safety chain 1 input

22-23 pin jumper short
Limit switch safety chain 2 input

/ " HYUNDAI 1-154

HEAVY INDUSTRIES CO.,LTD.



1. Troubleshooting

B Checking method by examining a limit switch and internal wiring of main frame

Warning

Please make sure the power of a controller has been completely turned off
before you connect or remove any cables. Electrocution may cause personal
iniuries or a nronertv damaaes.

Please remove the CER1 Wire Harness from a main frame, and use a multi meter to run a
short (shortage) test to examine the lines that are related to the limit switch from a main
frame’s CER1 connector.

(D If resistance is measures as open status, limit switch or a limit switch — CER1 connector
or a connector malfunction is suspected. Please examine or replace them.

(@ If resistance is measured as short (shortage) status, other parts need to be examined.
Please make an enquiry to our office.

8-9 pin short test
Limit switch safety chain 1 input

22-23 pin short test
Limit switch safety chain 2 input
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1.1.32. E02340 Elevator shaft belt sensor working (E02340 ~ E02348)

Previous error code: E0044 Lift axis belt disconnect sensor is operating

1.1.32.1. Outline

A sensor that is installed on an axis (one of Robot’s operating axis) which transfers the power to the
belt is determining whether the belt exists or not. This error will occur, if a belt does not exist in the
detection range of the sensor as the belt is broken.

This error also can be caused by an abnormal connection between the sensor and the board that is
installed on a controller.

1.1.32.2. Causes and examine methods

(1) Please check the status of the error.
B Please check the Private input signal monitoring window.
B Please check the status of BD58B board’s relay operation.

<Error status on monitoring window, but replay is normal(ON)>
(2) Please examine the components that are related to the error detection.
B Please replace CNSGC cable and examine it CNSGC.
B Please replace BD530/BD531 board and examine it.

<Error status on monitoring window, and replay is abnormal(OFF)>
(3) Please examine the Robot.
B Please check the status of belt in the Robot’s drive unit.
B Please check the operation of the sensor that detects the broken belt.
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(1) Please check the status of the error.

Check the Private input signal from the monitoring window of TP510

Firstly, check if the Lift axis belt/Limit (Arm) is being input. This window can be accessed
from TP[F1]: Service; — [1: Monitoring; — '2: Input/output signal; — '1: Private
input signaly . If the Lift axis belt/Limit (Arm) is highlighted in yellow, it indicates an error
status.
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Figure 1.131 Checking the Lift axis belt from Private input signal

Checking the status of BD58B board’s relay operation

Proximity sensor that attached at the Robot’s operation part detects a break based on
the light reflection from surface of the belt and transmits the ON/OFF signal to the
controller. The received signal will be transferred to BD58B board for the fall prevention
brake system and as well as to the BD530 (the System Board). Please check the
sensor’s operation status based on the relay operation status of BD58B board.

Figure 1.132 Checking the Relay Status of BD58B Board
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Relay operation status of BD58B board can be checked as below diagram. Normal status
relay operates the coil and can see the empty space at the center.

Normal status

Figure 1.133 Comparing the Normal and Error Status of BD58B Board’s Relay

You may confirm which (in the Robot) axis’s detection sensor is operating based on the
status of BD58B board’s relay operation.

(@ Z1 sensor is off (Z1 axis is broken)

@ Both Z1/Z2 sensor are off (Z1/Z2

(® Z2 sensor is off (Z2 axis is broken) axis are broken)

1 ==}

Figure 1.134 Checking the Location of Error Based on BD58B Board’s Relay
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(2) Please examine the components that are related to the error detection.
If the Private input signal from the monitoring window and the relay status of BD58B board
are different, CNLS cable that connects the BS58B and BD530/BD531, or the BD530/BD531
is faulty. Please refer to the compositions of controller from the manual and examine the each
component.

BD530/BD531

CNLS

Figure 1.135 Replacing the parts related to the error detection

B Replacement and examining of CNLS cable
Replace the CNLS cable with new one and test it. If the error does not persist, cable
connection problem caused this error. Please replace the CNLS cable with new one.

B Replacement and examining of BD530/BD531
Replace the BD530/BD531 with new one and test it. If the error does not persist, the
board malfunction caused this error. Please replace the BD530/BD531 with new one.

Figure 1.136 Replacement of BD530/BD531
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(3) Please examine the Robot
If the Private input signal from the monitoring window and the status of BD58B board’s relay,
BD58B actually acknowledged the error operation of the sensor. Robot’s belt and detection
sensor must to be checked. Please remove the CNZB1 and CNBZ2 connector of BB58B
board in order to prevent a fall of lift axis that may caused by sensor malfunction during the
examination of Robot.

Warning
Make sure the CNZB1 and CNBZ2 connectors of BD58B are removed while
examining the Robot’s belt and break detection sensors in order to prevent the fall

of list axis.

B Check the belt’s status of Robot’s operation part
Please check the belt of the axis that confirmed by a status of BD58B relay from the
Robot. Applicability and location of the belt may be different to each Robot's model.
Please check the status of belt according to the Robot’s specification and maintenance
manual.

Wave roller
1 1st column beam 2nd column beam

1{Drop-proof
~%1d  brake

LY

.

.
LT Y At

A I [
Proximity sensor : l ][ =

Figure 1.137 Lift Axis Belt and the Break Detection Sensor

B Checking the operation of belt break detection sensor

Detection sensor is an optical type and it can only detect when the object is within a
certain distance. If the object if out of the distance, it will process an error. Please change
the distance to the object at the front of detection sensor and check the status of TP511’s
Private input signal. If the sensor’s operation and the result of monitoring do not match,
please check the connection of signal line between the sensor and the TBBO terminal
block (inside of BD58B board) in the Robot. Sensor’s LED green indicates normal status
and red indicates error status.
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1.1.33. E02450 (o axis) Encoder not replying to the request

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.33.1. Outline

Servo Board receives data from the encoder periodically through a serial communication in order to
perform a Servo control on the motor. This error occurs if the received data from the encoder violates

the communication protocol.

This error may occur due to a fault of components that received the data from the encoder, or the
problems in an encoder shield lines or the wiring.

1.1.33.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder
(2) Check the encoder wiring

(3) Please replace the Servo Board and test it

(4) Please replace the motor(encoder) and test it.

(5) Please examine the communication status of wiring after the repair
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(1) Please check the supply voltage to the Encoder.
Power supply voltage to the encoder must be in a range of 5V+5% (4.75V ~ 5.25V) -
(encoder side connector’s supply voltage). If the voltage is reduced below 4.75V, encoder
may not operate normally and it will cause this error.

Please measure the voltage of encoder side’s connector-pin (3-4).

ATN
y
‘
)
I
Ut Function Name
e 1 ) ~Serial Data
Encoder connector of 2 i RENH e
corresponding axis - = o
4 GND Ground
5 VB NC
6 GND NC
7 Shield Shield

If the measured voltage is lower than the reference voltage, it is required to turn '+5V ADJ(E)
voltage adjustment terminal of the encoder power supply to ensure that the connector voltage
at the encoder side can be adjusted within the reference voltage.
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(2) Check the encoder wiring.
Encoder’s wiring examination orders are as below.
Firstly, examine the loose contact of the connectors that are related to the Encoder’s wiring.

Secondly, examine the short-circuit of encoder’s wiring. Please use equipment such as the
multi meter (tester) and examine each phase’s wiring one by one.

Thirdly, replace the encoder’s wiring and test it.

If the encoder’s wiring has not been disconnected and if the error caused by certain problems
(loose contact of shield line, contact between the encoder’s signal line and other electric
power line, or a contact with the metal part of Robot's main frame) it cannot be detected by
short-circuit test. So please replace the wiring and test it.

B Please examine the internal wiring of the Controller
Please examine the wiring between the CNEC1, 2 (DB544) connector and the CECL1.

CNEC 1,2 (BD542)

~

SMPS (P5E, M5E)

CNEC 1,2 (BD542)

~

CEC1

Figure 1.138 Checking the encoder wiring
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B Please examine the wiring between the Controller and the Robot.
Please examine the wiring between the CNEC1 and the CER1.

l.lII.I..Il.I.III-.--.-.I.....--.'.-...f

<External wiring>

Figure 1.139 Basic Installation Diagram of the Robot and Control Period

Figure 1.140 Connection between the Robot’s manipulator and the Controller

/ " HYUNDAI 1-164

HEAVY INDUSTRIES CO.,LTD.



1. Troubleshooting

B Please examine the wiring of the mainframe.
Please examine the wring between the CER1 and CNE1~6 (Encoder side’s connector).
Please refer to the wiring diagram of Robot’s maintenance manual.

Figure 1.141 Robot’s Internal Wiring
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(3) Please replace the Servo Board and test it.
After the replacement of the Servo Board, if the error does not persist, the Servo Board is
faulty. Please replace the Servo Board with new one.

BD542

Figure 1.142 Replacing the servo board
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(4) Please replace the motor(encoder) and test it.
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of each
axis’s motor (HS165 Robot). For other Robot, please refer to the Robot's maintenance
manual to replace it.

Figure 1.143 Locations of Each Axis’s Motor (HS165 Robot).
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(5) Please examine the communication status of wiring after the repair.

Once actions for the problem are taken, please refer to TCount of encoder communication
failure display function manual; to check the communication status.
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1.1.34. E02451 (O axis) Count of data received from the encoder not normal

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.34.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs because there is a communication
failure and the count of the data received from the encoder violates the regulated value.

Mismatch in the count of the data received from the encoder could occur mainly because of a problem

with the treatment of the wiring or the encoder shield line, causing the inflow of noise in the encoder
signal line.

1.1.34.2. Causes and examine methods

(1) Check the encoder wiring
(2) Please replace the motor(encoder) and test it.
(3) Please replace the Servo Board and test it

(4) Please examine the communication status of wiring after the repair

1-169 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.




Hi5 Controller
Troubleshooting Manual

(1) Check the encoder wiring.
Encoder’s wiring examination orders are as below.
Firstly, examine the loose contact of the connectors that are related to the Encoder’s wiring.

Secondly, examine the short-circuit of encoder’s wiring. Please use equipment such as the
multi meter (tester) and examine each phase’s wiring one by one.

Thirdly, replace the encoder’s wiring and test it.

If the encoder’s wiring has not been disconnected and if the error caused by certain problems
(loose contact of shield line, contact between the encoder’s signal line and other electric
power line, or a contact with the metal part of Robot's main frame) it cannot be detected by
short-circuit test. So please replace the wiring and test it.

B Please examine the internal wiring of the Controller
Please examine the wiring between the CNEC1, 2 (DB542) connector and the CECL1.

CNEC 1,2 (BD542)

SMPS (P5E, M5E)

CNEC 1,2 (BD542)

~

CEC1

Figure 1.144 Checking the encoder wiring
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Please examine the wiring between the Controller and the Robot.
Please examine the wiring between the CNEC1 and the CER1.

l.lII.I..Il.I.III-.--.-.I.....--.'.-...f

<External wiring>

Figure 1.145 Basic Installation Diagram of the Robot and Control Period

Figure 1.146 Connection between the Robot’s manipulator and the Controller
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B Please examine the wiring of the mainframe.
Please examine the wring between the CER1 and CNE1~6 (Encoder side’s connector).
Please refer to the wiring diagram of Robot’s maintenance manual.

Figure 1.147 Robot’s Internal Wiring
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(2) Please replace the motor(encoder) and test it.
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of each
axis’s motor (HS165 Robot). For other Robot, please refer to the Robot's maintenance
manual to replace it.

Figure 1.148 Locations of Each Axis’s Motor (HS165 Robot)
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(3) Please replace the Servo Board and test it.
After the replacement of the Servo Board, if the error does not persist, the Servo Board is

faulty. Please replace the Servo Board with new one.

Hi5 Controller
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BD542

Figure 1.149 Replacing the servo board
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1. Troubleshooting

(4) Please examine the communication status of wiring after the repair.

Once actions for the problem are taken, please refer to TCount of encoder communication
failure display function manual; to check the communication status.
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1.1.35. E02452 (O axis) Encoder data end signal not received

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.35.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs because there is a communication
error and the end signal of the data received from the encoder is not received.

If the end signal of the data received from the encoder is not received, it could occur mainly because

of a problem with the treatment of the wiring or the encoder shield line, causing the inflow of noise in
the encoder signal line.

1.1.35.2. Causes and examine methods

(1) Check the encoder wiring
(2) Please replace the motor(encoder) and test it.
(3) Please replace the Servo Board and test it

(4) Please examine the communication status of wiring after the repair

For more details about the checking methods, refer to “E02450 (o axis) Encoder not replying to the
request.”
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1.1.36. E02453 (o axis) Encoder data CRD error

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.36.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs because there is a communication
failure and the CRC value of the data received from the encoder does not match the CRC value
calculated in the servo board.

CRC error with the data received from the encoder could occur mainly because of a problem with the
treatment of the wiring or the encoder shield line, causing the inflow of noise in the encoder signal line.

1.1.36.2. Causes and examine methods

(1) Check the encoder wiring
(2) Please replace the motor(encoder) and test it.
(3) Please replace the Servo Board and test it

(4) Please examine the communication status of wiring after the repair

For more details about the checking methods, refer to “E02450 (o axis) Encoder not replying to the
request.”
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1.1.37. E02454 (o axis) Encoder disconnected or defective contact — motor
off

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.37.1. Outline
While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the encoder does not reply
to the encoder data request from the servo board while the motor is off.

If the encoder does not reply to the encoder data request from the servo board, the abovementioned
error could occur due to the disconnection of the encoder wiring or a problem with the encoder power.

1.1.37.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder
(2) Check the encoder wiring

(3) Please replace the Servo Board and test it

(4) Please replace the motor(encoder) and test it.

(5) Please examine the communication status of wiring after the repair

For more details about the checking methods, refer to “E02450 (o axis) Encoder not replying to the
request.”
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1.1.38. E02455 (o axis) Encoder data jump error

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.38.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs because there is a communication
failure and a jump in the position value of the data received from the encoder.

A jump in the position value of the data received from the encoder could occur mainly because of a

problem with the treatment of the wiring or the encoder shield line, causing the inflow of noise in the
encoder signal line.

1.1.38.2. Causes and examine methods

(1) Check the encoder wiring
(2) Please replace the motor(encoder) and test it.
(3) Please replace the Servo Board and test it

(4) Please examine the communication status of wiring after the repair

For more details about the checking methods, refer to “E02450 (o axis) Encoder not replying to the
request.”
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1.1.39. E02459 (o axis) Encoder disconnected or defective contact — motor on

Previous error code: E0223 (o axis) Encoder disconnected or communication failure

1.1.39.1. Qutline
While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the encoder does not reply
to the encoder data request from the servo board while the motor is on.

If the encoder does not reply to the encoder data request from the servo board, the abovementioned
error could occur due to the disconnection of the encoder wiring or a problem with the encoder power.

1.1.39.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder
(2) Check the encoder wiring

(3) Please replace the Servo Board and test it

(4) Please replace the motor(encoder) and test it.

(5) Please examine the communication status of wiring after the repair

For more details about the checking methods, refer to “E02450 (o axis) Encoder not replying to the
request.”
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1.1.40. E02460 (o axis) Encoder state error (CE) received

Previous error code: E0224 (o axis) Abnormal encoder state

1.1.40.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the data received from the
encoder is normal, but for the encoder data, the result of the monitoring of the inside of the encoder
itself is in an erroneous state (CE).

Counter error (CE): Occurs when deviation in position occurs in the data of the first rotation due to a
malfunction or fault when the encoder main power is turned on

1.1.40.2. Causes and examine methods

(1) Please check the supply voltage to the encoder.
(2) Turn off/on the main power after deactivating the error..

(3) If the error keeps occurring, replace the motor (encoder) and then test it.
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(1) Please check the supply voltage to the Encoder.
Power supply voltage to the encoder must be in a range of 5V+5% (4.75V ~ 5.25V) -
(encoder side connector’s supply voltage). If the voltage is reduced below 4.75V, encoder
may not operate normally and it will cause this error.

Please measure the voltage of encoder side’s connector-pin (3-4).

A\
A
‘
)
I
& Function Name
PR U 1 ) ~Serial Data
Encoder connector of 2 £ henal ool
corresponding axis - i =
4 GND Ground
5 VB NC
1) GND NC
7 Shield shield

If the measured voltage is lower than the reference voltage, it is required to turn '+5V ADJ(E)
voltage adjustment terminal of the encoder power supply to ensure that the connector voltage
at the encoder side can be adjusted within the reference voltage.
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(2) Turn off/on the main power after deactivating the error. .

If the error keeps occurring even when turning off/on the main power after deactivating the
error, replace the motor (encoder) and then test it.
Deactivate the error in the following menu.

» System
> 5. Initialize
» 4. Serial encoder reset

© Serial encoder reset

Fods Encoder mee mode Steus
@YITEHR] () Eree misase () Auast f —
fun® H (@) Mot exe. () Errer release 1) Aesst [ Panw sel
v (@) Mot exe (7) Emer misase () Aeeat |
Gad RZ (@) Mot exe. () Emer mubeane () Resst [ D
8 @ motoxe () Emor misase () Hewst |
=
/ Al (@) Mot exe. () Ervee rekeage [7) Aesse e Sof kay
m @) Notexe () Emer mieasa () Aesst [ a~
QuickOpen User key
: A
Holp
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(3) If the error keeps occurring, replace the motor (encoder) and then test it

If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of each
axis’s motor (HS165 Robot). For other Robot, please refer to the Robot's maintenance
manual to replace it.

N\
)

#}
L86ee"

Figure 1.150 locations of each axis’s motor (HS165 Robot).
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1.1.41. E02461 (o axis) Encoder state error (OS) received

Previous error code: E0224 (o axis) Abnormal encoder state

1.1.41.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the data received from the
encoder is normal, but as for the encoder data, the result of the monitoring of the inside of the encoder
itself is in an erroneous state (OS)..

Overspeed (0OS): While driving from the external battery power after the main power of the encoder is

turned off, if the encoder rotates, exceeding the regulated value (6,000 rpm) for the power failure
mode, the main power will be turned on before an error is generated.

1.1.41.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder.
(2) Turn off/on the main power after deactivating the error.

(3) If the error keeps occurring, replace the motor (encoder) and then test it.

For more details about the checking methods, refer to “E02460 (o axis) Encoder state error (CE)
received”
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1.1.42. E02462 (o axis) Encoder state error (FS) received

Previous error code: E0224 (o axis) Abnormal encoder state

1.1.42.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the data received from the
encoder is normal, but as for the encoder data, the result of the monitoring of the inside of the encoder
itself is in an erroneous state (FS).

FS (Full scale): This error occurs when the main power is turned on while the encoder axis is rotating

at a speed of 100 rpm or higher. When this flag is generated, the position resolution is 5 bit, and if the
resolution is 17 bit, deactivation will take place automatically.

1.1.42.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder.
(2) Turn off/on the main power after deactivating the error.

(3) If the error keeps occurring, replace the motor (encoder) and then test it.

For more details about the checking methods, refer to “E02460 (o axis) Encoder state error (CE)
received”
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1.1.43. E02463 (o axis) Encoder state error (ME) received

Previous error code: E0224 (o axis) Abnormal encoder state

1.1.43.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the data received from the
encoder is normal, but as for the encoder data, the result of the monitoring of the inside of the encoder
itself is in an erroneous state (ME).

ME (Multi-turn error): This error occurs when there is a jump in the multi-turn signal when the encoder
main power is turned on.

1.1.43.2. Causes and examine methods

(1) Please check the supply voltage to the Encoder.
(2) Turn off/on the main power after deactivating the error..

(3) If the error keeps occurring, replace the motor (encoder) and then test it.

For more details about the checking methods, refer to “E02460 (o axis) Encoder state error (CE)
received”
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1.1.44. E02464 (o axis) Encoder state error (BE) received

Previous error code: E0224 (o axis) Abnormal encoder state

1.1.44.1. Outline

While the servo board receives the encoder data periodically through serial communication with the
encoder to carry out the servo control of the motor, this error occurs when the data received from the
encoder is normal, but as for the encoder data, the result of the monitoring of the inside of the encoder
itself is in an erroneous state (BE).

BE (Battery error): This error occurs when the external battery voltage reaches below 3.1 V after the
encoder main power is turned off.

1.1.44.2. Causes and examine methods

(1) Please check the voltage of encoder’s backup battery.
(2) Please examine the encoder’s battery connection status.

(3) Please replace the motor(encoder) and test it. .
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(1) Please check the voltage of encoder’ s battery.
Encoder’s batter uses 3.6V. If the voltage decreases to 3.0V~3.2V, a message of “W0104 (o
Axis) Encoder battery voltage is low” will be displayed. Please replace the encoder’s battery if
this warning occurs. Replacement of encoder’s battery must be done while the controller’s
power is on. If the encoder battery is replaced at this stage, Robot’s operation will not be
interrupted.

If the encoder battery voltage reaches 2.5- 3.0 V after the due date for replacing the encoder
battery, the error “E2470 O axis encoder abnormal: Required to reset the encoder” will be
generated when the controller power is turned on. At the point of this error occurs, the
encoder already lost the location data.

Please move the Robot to reference position by using an axis coordinate manual control to
re-adjust the axis’s encoder followed by a replacement of encoder’s battery and the reset of
encoder.

V, R2, B, R1-Axis
Battery Bracket

S, H-Axis
Battery Bracket

Figure 1.151 Location of Encoder’s Battery Replacement
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Encoder reset can be executed from the below menu.

» System
> 5. Initialize
> 4. Serial encoder reset

1al enco reset Aumund uut

Fods Encoder raset mode Steus
s (EIISLEHR] () Emee mivase [ Aesst [ i
A0 H (@) Notexe. () Emer release ) Resst [ P 26l
v (@) Mot exe. () Emer misass () Aesst [
Gd RZ  (@)MNotexs () Emor mbease (7) Aesst =t D
8 @ motoxe () Emor misase (7) Hemst [
=
Jog Inch Al (@) Mot exe. (7) Emee release [ Resec [ Soft kay
= m (@) Notexe () Emer wieasa () Aesat [ .r
QuickOpen User key

? A

Holp I f

R AT
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1. Troubleshooting

Please examine the Encoder’s battery connection status.
Please examine the connection status from encoder’ s battery to the motor.

Please replace the motor(encoder) and test it. .

If the error keeps occurring even when turning off/on the main power after resetting the error,
replace the motor (encoder) and then test it. If there is no error after the replacement, the
servo motor is defective. Replace the servo motor with a normal one.. The following figure
shows the position of each of the axis motors of the HS165 robot, while it is required to carry
out replacement by referring to the maintenance manual of the relevant equipment in case of
other types of robot.

Figure 1.152 Locations of Each Axis’s Motor (HS165 Robot)
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1.1.45. E02470 (O axis) Encoder error: Encoder reset required

Previous error code: E0108 (o axis) Encoder error: Encoder reset required

1.1.45.1. Outline

Power must be supplied to the encoder at all time for it to be able to store the motor’s location data.
Encoder’s power will be supplied when the controller’s power is on or from the encoder’s back up
battery. This error will occur, if the controller’s power goes off while the encoder’s back up battery is
discharged. (as it will cause the encoder to lose the location data)

The same error will also occur when the motor is being replaced, because the new motor’s encoder is
not supplied with power.

Please move the Robot to reference position by using an axis coordinate manual control to re-adjust
the axis’s encoder as encoder reset will change the reference position data of the axis.

1.1.45.2. Causes and examine methods

(1) Please check the voltage of encoder’ s battery.
(2) Please examine the Encoder’ s battery connection status.
(3) Please replace the motor and test it.

(4) Re-adjustment of the encoder from Robot’ s reference position must be done after the
encoder reset.
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(1) Please check the voltage of encoder’ s battery.
Encoder’s batter uses 3.6V. If the voltage decreases to 3.0V~3.2V, a message of “W0104 (o
Axis) Encoder battery voltage is low” will be displayed. Please replace the encoder’s battery if
this warning occurs. Replacement of encoder’s battery must be done while the controller’s
power is on. If the encoder battery is replaced at this stage, Robot’s operation will not be
interrupted.

If you miss the time to replace the encoder’s battery, and the battery voltage reaches to
2.5V~3.0V, and error of “E0108 o Axis) Encoder error: Encoder reset required” will occur.

At the point of this error occurs, the encoder already lost the location data.

Please move the Robot to reference position by using an axis coordinate manual control to
re-adjust the axis’s encoder followed by a replacement of encoder’s battery and the reset of
encoder.

V,R2, B, R1-Axis
Battery Bracket

S, H-Axis
Battery Bracket

Figure 1.153 Location of Encoder’s Battery Replacement
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Encoder reset can be executed from the below menu.

» System
> 5. Initialize
» 4. Serial encoder reset

* Senial encoder reset

fods Encoder mset mode Steus
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B8 @ motoxe () Emor misase () Hewst |
=
Al (@) Mot exe. () Erree rebeage ) Apser l_ Soft kay
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S
QuickOpen User key
A

7 el

(2) Please examine the Encoder’s battery connection status.
Please examine the connection status from encoder’s battery to the motor.

(3) Please replace the motor and test it.
If the above do not solve the problem, there is a high possibility that the encoder itself is the
cause. Please replace the motor and test it.
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1.1.46. E02520 (O axis) IPM fault

Previous error code: E0112 (o axis) IPM fault

1.1.46.1. Outline

A fault output has occurred from an IPM (Intelligent Power Module) — a switch device inside of Servo
Drive Unit that drives the motor. IPM fault may occur due to an increased temperature of heat sink,
IPM’s control voltage reduction or an over-current output.

1.1.46.2. Causes and examine methods

< Error occurs non periodically when the motor turns on >
(1) Please examine the components that are related to the motor drive.
Please examine the output cable that connects to the Servo Drive Unit.
Please examine the terminal(socket) of switching device in the Servo Drive Unit.
Please replace CNBS1,2,3 cables and confirm the error.
Please replace the Servo Board and confirm the error.
Please replace the Servo Drive Unit and confirm the error.
Please replace the Servo motor and confirm the error.

< Case: Error occurs after 5 minutes from the start up of Robot’s operation >
(2) Check the controller’s cooling fan.
B Please examine the operational status of each fan
B Please examine the power voltage of each fan
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(1) Please examine the components that are related to the motor drive.
Servo Drive Unit that drives the motor receives a command from the Servo Board through
CNBS cable, and the current output of internal amplification circuit will be transferred to the
motor through wirings that connected to each connectors of axis.

B Examine the output cable that connects to the Servo Drive Unit
Examine the wirings that connect the Servo Drive Unit to the motor. Please turn off the
power of controller, and remove the connector from the Servo Drive Unit and measure
the resistance value between grounds to inspect the occurrence of short circuit.

a1} soxen

SA3X3Y

o Jaxe

SA3A3D

(b) Hi5-N30 controller

Figure 1.154 Checking the servo drive unit output cable
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Examine the switch device of Servo Drive Unit

Switch device of Servo Drive Unit switches the direct current voltage that supplied from
diode module and output the alternating current for each phases. If a short circuit occurs
at the internal terminal of switch device, over-current flow and it will cause an IPM fault
error. Please remove the connector and check if a short circuit has occurred between the
output terminal in a switch device of Servo Drive Unit and the P (or N).

If a short circuit exists, the Servo Drive Unit need to be replaced and also the cable that
connects the Servo Drive Unit to the motor needs to be examined.

» Medium size Robot’s Servo Drive Unit : SA3X3Y
» Small size Robot’s Servo Drive Unit : SA3A3D

NG | |

(b) Hi5-N30 controller (SA3A3D)

Figure 1.155 Checking the switching device short-circuiting
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(2) Replacement of CNBS cable and examining the error CNBS
Servo Drive Unit that drives the motor receives a command from the Servo Board (BD542)
through CNBS cable, and the current output of internal amplification circuit will be transferred
to the motor through wirings that connected to each connectors of axis.
If the error does not persist after the replacement of cable, cable is faulty. Please replace the
CNBS cable with new one.

CNBS 1,2,3

SA3X3Y

BD542

CNBS 1,2,3

SA3A3D

BD542

(b) Hi5-N30 controller

Figure 1.156 Arranging the parts related to the motor driving
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(3) Replacement of Servo Board and examine it
If the error does not persist after the replacement of Servo Board, Servo Board is faulty.
Please replace the Servo Board with new one.

(4) Replacement of Servo Drive Unit and examine it
If the error does not persist after the replacement of Servo Drive Unit, Servo Drive Unit is
faulty. Please replace the Servo Drive Unit with new one.

» Medium size Robot’s Servo Drive Unit : SA3X3Y
» Small size Robot’s Servo Drive Unit : SA3A3D

(5) Replacement of Servo Motor and examine it
If the error does not persist after the replacement of Servo Motor, Servo Motor is faulty.
Please replace the Servo Motor with new one. Below diagram describes the locations of
each axis’s motor (HS165 Robot). For other Robot, please refer to the Robot’s maintenance
manual to replace it.

Figure 1.157 Locations of Each Axis’s Motor (HS165 Robot)
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(6) Check the controller’s cooling fan.

If the IPM fault error occurs after over 5 minutes since the start of the robot, it means that the
controller’s cooling system has caused abnormalities, surpassing the allowable temperature
specifications of the IPM motion. The rear face of the controller is equipped with the heat
sinking plane of the servo driving gear and the fan for cooling the regenerative discharge
resistance.

Table 1-6 Position for installing the controller pan(Hi5)

Hi5-N** Hi5-C1* Hi5-CO*

[ elAP e

(7)

(8)

Checks for the motion of each fan
When the fan does not rotate or the speed is abnormally low, change the involved fan,
please. The fan’s life span changes depending on motion, environments and time.

Checks for the voltage of fan power supply

If all fans do not work, check the fan for the input voltage, please. The input voltage has been
set as AC 220V, and the allowable range is within 10 % of rated voltage. When the voltage is
low more than 10 %, the fan’s reduced RPM causes the decline in cooling effectiveness.
When the voltage is low, check the rear side cooling fan power connector and the controller
input voltage.
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1.1.47. E02521 (O axis) IPM fault — low-voltage gate drive power

Previous error code: E0112 (o axis) IPM fault

1.1.47.1. Outline

A fault output has occurred from an IPM (Intelligent Power Module) - a switch device inside of Servo
Drive Unit that drives the motor. IPM fault could occur due to a temperature increase in the heat
protection plate, a drop in the control voltage, or an overcurrent output in the IPM. This error occurs
when the IPM fault is detected while the servo is off. While in the servo off state, the IPM will carry out
inspection only on the control voltage drop. Therefore, checking the gate drive power is required.

1.1.47.2. Causes and examine methods

<When the IPM fault error occurs while in the servo off state >
(1) Please examine the components that are related to the motor drive.
B Replace the CNBS cable of the relevant axis and then check the error.
B Please replace the servo drive unit and confirm the error.
B Please replace the servo board and confirm the error.
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(1) Please examine the components that are related to the motor drive.
Servo Drive Unit that drives the motor receives a command from the Servo Board through

CNBS cable, and the current output of internal amplification circuit will be transferred to the
motor through wirings that connected to each connectors of axis.

(2) Examine the output cable that connects to the Servo Drive Unit
Examine the wirings that connect the Servo Drive Unit to the motor. Please turn off the

power of controller, and remove the connector from the Servo Drive Unit and measure the
resistance value between grounds to inspect the occurrence of short circuit.

a1} soxen

SA3X3Y

o Jaxe

SA3A3D

(b) Hi5-N30 controller

Figure 1.158 Checking the servo drive unit output cable
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(3) Replacement and inspection of servo drive unit
If the error does not persist after the replacement of Servo Drive Unit, Servo Drive Unit is
faulty. Please replace the Servo Drive Unit with new one.

> Medium size Robot’s Servo Drive Unit : SA3X3Y
» Small size Robot’s Servo Drive Unit : SA3A3D

(4) Replacement of Servo Board (BD542) and examine it
If the error does not persist after the replacement of Servo Board (BD542), Servo Board
(BD542) is faulty. Please replace the Servo Board (BD542) with new one.
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1.1.48. E02522 (O axis) IPM fault — specific step

Previous error code: E0112 (o axis) IPM fault

1.1.48.1. Outline

A fault output has occurred from an IPM (Intelligent Power Module) - a switch device inside of Servo

Drive Unit that drives the motor. IPM fault may occur due to an increased temperature of heat sink,
IPM’s control voltage reduction or an over-current output.

1.1.48.2. Causes and examine methods

< Error occurs at a certain step >
(1) Please examine the robot at the step that an error occurs,

B Please examine the robot’s wiring at the location where the error occurs.
B Please reduce the speed of robot’s operation in order to confirm the error
B Please make changes on teached step’s interpolation and confirm the error.
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(1) Please examine the Robot at the step that an error occurs.
If IPM fault error occurs at a certain step, it may occur when the device wiring has been

damaged at teached step or the axis speed changed greatly when the teached program
changes the position.

(2) Examine the internal wiring at the location of an error
Examine the wiring status of corresponding axis that connected to the motor (inside of
Robot). During the examination, please turn off the controller’s power and remove the output
connector from the Servo Drive Unit. After that please measure the resistance value between
grounds of each phases (cable side) to test a short circuit.

CNMB3-6

CNMB1-6

Figure 1.159 Location of Wiring Examination for Each Axis (HS165)

(3) Reduce the speed of Robot’s operation in order to confirm the error
If an error occurs at a step that generates rapid changes of axis speed which is caused by
the position changes of Robot, reduce the operation speed to confirm the error. If the error
does not persist after the speed is reduced, please change the Teach speed of
corresponding step and record the job program to use.

(4) Change the teached step’s interpolation to confirm the error
If the axis speed rapidly changes even after the operation speed is reduced by 75%, please
change the teached step’s interpolation to ‘P’ and confirm the error. If the changes on
interpolation resolve the error, (at the same operation speed) please modify the Teach.
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1.1.49. E02530 Disconnection/defective contact in the PWMON wiring
between the AMP and the system

Previous error code: E0014 Safety switch (such as EM, OTR, and TS) instant contact

1.1.49.1. Outline

The AMP detects abnormality (PWMON signal off) with the sequence and then shuts off the motor
power. The main reason includes disconnection or defective contact in the PWMON signal wiring.
Accordingly, AMP shuts off the PWM command.

1.1.49.2. Causes and examine methods

(1) Check the CNSGA cable.
(2) Check / replace the system board.

(3) Check / replace the servo AMP.
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(1) Check the CNSGA cable.

As shown in the following figure, there is a CNSGA cable connecting the servo AMP and the
system board to send and receive the PWMON signals. Check if the cable is connected well
to the cable connector of the servo AMP or the system board.

As the CNSGA cable may be damaged, replace it and then check.

Mg

Systent

Figure 1.160 CNSGA connection between the servo AMP and the system board

(2) Check/replace the system board.

If there is no problem with the CNSGA cable, replace the system board and then check.
There could be an abnormality with the PWMON signal output circuit.

(3) Check/replace the servo AMP.

If there is no problem with the CNSGA cable and the system board, replace the servo AMP

and then check. There could be an abnormality with the PWMON signal output circuit and the
monitoring section.
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1.1.50. E02538 PWM error — Fault with the PWMON signal generation circuit

Previous error code: E0014 Safety switch (such as EM, OTR, and TS) instant contact

1.1.50.1. Outline

Due to an abnormality with the PWMON signal generation circuit of the system board, the servo AMP
shuts off the motor power.

1.1.50.2. Causes and examine methods

(1) Check/replace the system board..

The PWMON signal is a signal that the system board generates after checking the operation state of
the magnetic contactor. When the PWMON signal is on, servo ON will be possible in the servo AMP.

However, when there is a problem related to the circuit, preventing the normal generation of the

PWMON signal, this error will occur. Replace the system board and then check if the problem occurs
again.

System
Board

Figure 1.161 Fault with the system board PWMON signal generation circuit
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1.1.51. E02541 Drive unit control voltage drop

Previous error code: EQ114 Drive unit control voltage drop

1.1.51.1. Qutline
Control power that supplied to the Servo Drive Unit +15V has been reduced. This error is detected by
the Servo Drive Unit and transferred to the Servo Board through CNBS cable.

1.1.51.2. Causes and examine methods

(1) Please check the power indicator LED.
B Please check the ‘POW’ LED of servo drive unit
B Please check the ‘+15V’ LED of SR1 (control power supply unit).

< Case: Both of module’s LED are OFF >
(2) Please check the output of SR1. (Control power supply unit).
B Please remove CNBS cable from BD542 and check the LED.
B Please remove the Servo Board from the Rack and check the LED.

(3) Please examine the SR1 (control power supply unit).
B Please check the input voltage to SR1.
B Please replace the SR1 and check the LED.

< Case: Only the Servo Drive Unit’s ‘POW’ LED is OFF >
(4) Please replace the related components and check the power indicator LED.
B Please replace CNBS cable and check the LED.
B Please replace the Servo Board and check the LED.
B Please replace the Servo Drive Unit and check the LED.
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(1) Please check the power indicator LED.
Drive unit control voltage reduction error is caused by a reduction of control voltage +15V.

This error will be detected by the Servo Drive Unit and transferred to the Servo Board
(BD542) through CNBS1, 2, 3 cables to be handled.

CNBS 1,2,3

SA3X3Y

SR1(HDi-200)

CNBS 1,2,3

SA3A3D

BD542

SR1(HDi-200)

(b) Hi5-N30 controller

Figure 1.162 Arranging the parts related to the drive unit control voltage drop
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Examine the ‘POW’ LED of Servo Drive Unit
Check the "POW" of the drive unit control voltage error detection module.
If the power is being supplied normally, the LED light should be stays on.

» Medium size Robot’s Servo Drive Unit : SA3X3Y
» Small size Robot’s Servo Drive Unit : SA3A3D
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(b) Hi5-N30 controller (SA3A3D)

Figure 1.163 Arranging the parts related to the “POW” LED
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B Examine the ‘+15V’ LED of SR1
Please check the LED of SR1 if the Servo Drive Unit's ‘POW’ LED light is off.
Please check if the LED of SR1 and the LED of Servo Drive Unit are both off at the same
time.

Figure 1.164 Locations of ‘+15V’ LED Related Components of SR1
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(2) Please check the output of SR1.
Please remove the wirings and components that are connected to the Servo Drive Unit and
examine the ‘+15V’ LED in order to check the output of SR1 itself.

B Remove CNBS cable and check the LED
Please remove the CNBS1, CNBS2, CNBS3 that connect the Servo Drive Unit and the
Servo Board. After the removal, please check the LED of SR1. If the ‘+15V LED’ of SR1
turns to ON after the removal of cables, the Servo Drive Unit is faulty. Please replace the
Servo Drive Unit with new one.

Figure 1.165 Removal of CNBS cable

B Remove the Servo Board (BD542) and examine the LED
Please check the SR1’s LED after you remove the Servo Board from a Rack. If the ‘+15V
LED’ of SR1 turns to ON after the removal of Servo Board, the Servo Board is faulty.
Please replace the Servo Board with new one.

Figure 1.166 Removal of Servo Board from the Rack

1-213 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

(3) Please examine the SR1 (control power supply unit).
Control power supply unit received AC 220V (input) and output the necessary control power
to each board from the internal circuit.

(4)

Examine the input voltage of SR1

If the input voltage to SR1 exceeds the specification, the output of control power may
have an error. If the input voltage exceeds the allowed range, please examine according
to a controller’s input voltage examination procedures and a controller’s single-phase
internal voltage examination procedures.

» SR1 input voltage specification: single-phase AC 48V
» Allowed range: 44V ~ 52V

Replace the SR1 and check the LED

Please replace the SR1 with new one and check the ‘+15V’ LED. After a new one is
installed, if the LED is turned on, the previous SR1 is defective. Please replace it and
use.

Please replace the related components and check the power indicator (LED).
Please replace the Servo Drive Unit, Servo Board, CNBS cable and check the ‘POW’ LEF of
the Servo Drive Unit.

Replace the CNBS cable and check the ‘POW’ LED

Please replace the CNBS1, CNBS2, CNBS3 that connects the Servo Drive Unit and the
Servo Board, and check the ‘POW’ LED. If the ‘POW’ LED is ON after the replacement,
cable is faulty. Please replace it with new one.

Replace the Servo Board and check the ‘POW’ LED
Please replace the Servo Board, and check the ‘POW’ LED. If the ‘POW’ LED is ON after
the replacement, the Servo Board is faulty. Please replace it with new one.

Replace the Servo Drive Unit and check the ‘POW’ LED
Please replace the Servo Drive Unit, and check the ‘POW’ LED. If the ‘POW’ LED is ON
after the replacement, the Servo Drive Unit is faulty. Please replace it with new one.

» Medium size Robot’s Servo Drive Unit: SA3X3Y
» Small size Robot’s Servo Drive Unit: SA3A3D
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1.1.52. E02610 (o axis) Motor UV-phase overcurrent

Previous error code: E0113 (o axis) Overcurrent

1.1.52.1. Outline

The current (UV-phase current) that flows through the motor or the drive unit is larger than the set limit
value. When the current that generated by the Servo control to operate the Robot (or the drive unit)
exceeds the allowed safe voltage range, the Servo Board will detect an error and immobilize the
Robot.

1.1.52.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.

(2) Examine the motor power line.
B Check the wiring that connects the robot and controller.
B Check the robot’s internal wiring.
B Check the controller’s internal wiring.

(3) Examine the CNBS cable between the Controller’ s internal Servo Board and the Drive
Unit.

(4) Replace other components.

(1) Check if the axis with an error has mechanical interference with other equipment.
This error may occur if the Robot had a mechanical interference or collisions. If the Robot is
out of the operation area, please move it back into the operation area by using a manual
control.

(2) Examine the motor power line.
Please turn off the primary power and remove the U, V, and W of drive unit for the
corresponding axis and examine if short circuit exists in each phase. Please use equipment
such as the multi meter (tester) and examine each phase’s wiring one by one.

Warning
Be cautious. Examination while the power is on may cause an electrocution.
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B Check the wiring that connects the robot and controller.
Please remove the wirings that connect the controller, Robot or the drive unit to examine

each phases (U, V, W) for ground, or a short circuit. If a short circuit is found, please
replace the wire.

~—7

-
.IIIl.l.lI....l..lIlI....lIII.l..II..II.a

<external wiring>

Figure 1.167 Basic Installation Diagram of the Robot and Control Period

B Check the Robot’s internal wiring

Examine for a short circuit, faulty on a wiring that connected to Robot’s internal motor is
required.

Figure 1.168 Robot’s Internal Wiring
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B Check the Controller’s internal wiring.
Examine on a controller’s internal AMP and installed wiring is required.

1

Controller’s power
unit internal wiring

Figure 1.169 Controller internal side (Power unit)

(3) Examine the CNBS cable between the Controllers’ internal Servo Board (DSP board)

and the Drive Unit.
Please examine if the CNBS cable is installed properly. If the cable is not installed properly, or

the cable is faulty, this error may occur.

Serva Drive Unil

CNBS Cablc

Servo board

Figure 1.170 Controller internal side (CNBS cable)
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(4) Replace other components
Replace the component in order of Servo Board (BD542) — Servo Drive Unit — Motor to
confirm the occurrence of an error.

Servo drive unit

Motor of

corresponding
axis

Servo hoard (BD542)

Figure 1.171 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.53. E02611 (o axis) Motor U-phase overcurrent

Previous error code: E0113 (o axis) Overcurrent

1.1.53.1. Outline

The current (U-phase current) that flows through the motor or the drive unit is larger than the set limit
value. When the current that generated by the Servo control to operate the Robot (or the drive unit)

exceeds the allowed safe voltage range, the Servo Board will detect an error and immobilize the
Robot.

1.1.53.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.

(2) Examine the motor power line.
B Check the wiring that connects the robot and controller.
B Check the robot” s internal wiring.
B Check the controller’ s internal wiring.

(3) Examine the CNBS cable between the Controller’ s internal Servo Board and the Drive
Unit.

(4) Replace other components.

For more details about the checking methods, refer to “E02610 (o axis) Motor UV-phase
overcurrent”.
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1.1.54. E02612 (o axis) Motor V-phase overcurrent

Previous error code: E0113 (o axis) Overcurrent

1.1.54.1. Outline

The current (V-phase current) that flows through the motor or the drive unit is larger than the set limit
value. When the current that generated by the Servo control to operate the Robot (or the drive unit)
exceeds the allowed safe voltage range, the Servo Board will detect an error and immobilize the
Robot.

1.1.54.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.

(2) Examine the motor power line.

B Check the wiring that connects the robot and controller.
B Check the robot’ s internal wiring.

B Check the controller’ s internal wiring.

(3) Examine the CNBS cable between the Controller’ s internal Servo Board and the Drive
Unit.

(4) Replace other components.

For more details about the checking methods, refer to “E02610 (o axis) Motor UV-phase
overcurrent”.
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1.1.55. E02613 (o axis) Motor W-phase overcurrent

Previous error code: E0113 (o axis) Overcurrent

1.1.55.1. Outline

The current (W-phase current) that flows through the motor or the drive unit is larger than the set limit
value. When the current that generated by the Servo control to operate the Robot (or the drive unit)
exceeds the allowed safe voltage range, the Servo Board will detect an error and immobilize the
Robot.

1.1.55.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.

(2) Examine the motor power line.

B Check the wiring that connects the robot and controller.
B Check the robot’ s internal wiring.

B Check the controller’ s internal wiring.

(3) Examine the CNBS cable between the Controller’ s internal Servo Board and the Drive
Unit.

(4) Replace other components.

For more details about the checking methods, refer to “E02610 (o axis) Motor UV-phase
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1.1.56. E02620 (o axis) Abnormality with the received command code (E02620
~ E02626)

Previous error code: E0115 (o axis) Abnormality with the received command code

1.1.56.1. Outline
Main Board’ s command code that received by the Servo Board does not meet the mutual regulation

of Main Board and the Servo Board. This error may occur due to the communication error or the
version differences between the Main Board and the Servo Board..

1.1.56.2. Causes and examine methods

(1) Please examine if the main board and the servo board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty.

(2) Examine if the versions of the main board and the servo board matches.

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of
Main board to the USB memory before you remove the board from the Rack.

Method to back up the files from Main Board to USB memory is as below.

mEe. 3

Figure 1.172 Methods for inserting a USB into the teach pendant
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Once the USB is recognized by TP, the below icon will be displayed on a screen.
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To back up the files enter to,

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.
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You may create a new folder on USB, or can rename the folder by using the soft keyboard
just like the windows explorer.
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B Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

A

@

o)

-
SLELLLLLLLLLLLL L]

Figure 1.173 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.
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(2) Examine if the versions of the main board and the servo board matches.
When turning on the controller power, check the version of the main board and the servo
board. If they do not match, the error “No. O DSP version is lower” will be generated.
Please contact to our A/S department in order to update the system with a proper version.

Versions of the Main Board and the Servo Board can be checked from the below menu.
> Service

» System diagnosis
»  System version

AN 5 \

Record cnd. Sy t'elm version Manaal aut,
] System environment
- Fabet type « AR (Robot axes . Total axes:|0) il
Vibradion corrol status =[O
Aun o Pane set
O
Gﬁﬁ] Current New file to upgrade
] IMsin §MVIISE00 QOROEE  [FOSEWHISWON R HIGMan_Sim a0, hdl
Jog Inch, O Soft key.
- Owe |- Pk [FUSowiwoinmibaich varsion update) —ea
= B
= [] Autok [ [WUSEWHEWeRane] I -
[[] Sound USBEWHiSWsoundWinone)
OuickOpon [] Help WHTWHEIWnone) Vaseay
" ‘ A‘
—r 0Seuild  [ZZ [@ET T

A5 )

System version

Current

Mew fil2 to upgrade

[FAISERAITInR (none)

Storad Information at Flash 80M of Main Board

Updated date :
Status ¢

[8yst0

SW: Jno Tnto, [ne Tnfo.

Hw #1: EDSVE . PLD: [VOAOD
Hw#: ERVE . PLD: VAW
[WUSEWHEWGInW (none)
HW = Jno into, PLD : tash

Maraal out,

o 'S

Pane set
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1.1.57. E02630 (O axis) Position deviation exceeded

Previous error code: E0117 (o axis) Position deviation set value exceeded

1.1.57.1. Outline
Position (speed) deviation exceeds the set value. If the difference between the location of moving

command and the actual location is too large during the operation of Robot that controlled by the
Servo, the Servo Board will detect an error (during Servo operation) and immobilize the Robot.

1.1.57.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.
(2) Check if the brake release works properly.
B Examine if the brake release of each axis has an error
B Examine the error on brake’s power supply.
(3) Examine the wiring status.
(4) Check if the rated load is used.

(5) Position deviation setting level error.

(6) Please replace other components.

(1) Check if the axis with an error has mechanical interference with other equipment.
This error may occur if the Robot had a mechanical interference or collisions. If the Robot is
out of the operation area, please move it back into the operation area by using a manual
control.

(2) Check if the brake release works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

Warning
Please be cautious. The Robot’s axis may fall once the brake is released.

/ "HYUNDAI 1-228

HEAVY INDUSTRIES CO.,LTD.




1. Troubleshooting

% 4% A A2 CS(BD530)&E =

CNB?
CNB8&

S0l =13 3 A CNB2

Figure 1.174 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB7, and CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB?7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.

A6 Al

i — — — -

i — — — -

oo n n.n
B6 B1
CNB2

PIN | DESCRIPTION PIN DESCRIPTION
Al BA1 B1 MB
A2 BA2 B2 MB
A3 BA3 B3 /R_FAN
A4 BA4 B4 MONL
A5 BAS B5 PREPB
A6 BA6 B6 /TS

6 1
g EIDEIDEIIJEIEIDEI ﬂ
CNB7
PIN | DESCRIPTION PIN DESCRIPTION
1 BA7 4 /TS
2 PREPB 5 —> Key Pin
3 MB 6 /TS7
CNB8
PIN | DESCRIPTION PIN DESCRIPTION
1 BA8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 -> Key Pin

Figure 1.175 Pin Locations of CNB2, CNB7 Connectors
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B Examine the error on brake’s power supply.
If “E0012 Brake power error” message is displayed at the same time, there is an error on

Brake’s power supply unit. From TP, please access '[F1]: Service; — [1: Monitoring,
— T2 Input/Output signal; — T1:Private input signal; — "Overload (Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)'s
power supply has been disconnected. Please replace the fuse.

-‘ V77774
77777
L7

LLIIIIr

Electronic
module

DVRERRRARRRRAT

# Refer to chapter 4. Electronic module,
Electrical Board

Fuse for Brake’s
POWErSUPPlY  —

Figure 1.176 Electronic Module

If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference terminal
and the TPPB terminal value should be over DC20V. If it is below 20V, the power supply unit
that generates the power for the brake has an error. Please replace the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.177 Brake Power Supply Test Pin

(3) Examine the wiring status.
Check if the motor wiring (U, V, W phase) has been short-circuit from the other wiring or

ground lines (FG).
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(4) Check if the rated load is used.
If the total weight exceeds the rated load, please refer to the Robot’s specification and adjust
the load to within the rated load.

(5) Position deviation setting level error
If the position deviation setting value is smaller than the next maximum measured value,
please increate the setting value.

Maximum measured value of position Qeviation after few cycles of operation x 1.5

Aacord cnd

B Pgam |« §/F A unitor | B5 W T W Jog spd ]
= | (][5} OnLem AL MECH | LI HAD Jomr  LLi
L oy MOVE B SebX Al To0 ool 1 v iy

Aunto =
MOVE P 3605, &=1 110
- MOVE PS50 Al T=0 D
ad MOVE RS Ael, To0 e ) [[
MOYE P S4Grk st 140 x A .
M0V SAL P1 S0 As) Tl — = =R = [
Jog inch. —ln - —n — i SoMkey
L L | i
- ‘. il P
=% —y e~ —_ 0 208
—3 B Ol B o L R
— e —}
* l ‘0 | L
— vl e _\

| ‘ Manaal ont
Running condition setting
Poshion deviation lovel BB Warsps spand e T >
Aunto " Pace sat
Poshon dedation level Im Averope apaed ratc F.TJ D
)
A v
] Foskion deviation vl I.ﬂ“ Avstas spand rato Fﬂ
2 ot Sof key.
= (1T
Posnon dedation leval rm_ Avsrage spaed rato I il
T ————
flcidpses Poston deviation eval [0 soceaoe soeed o 1O Usér tay

= fil ‘

Postion deviation level ['iﬁi Aserage speed rato F_u
#er anwering the fom sekection vake, peess the LENTER) key (0 - £2535)

’? )

Figure 1.179 Modifying Screen of Position Deviation Value from TP
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(6) Please replace other components.

Replace the component in order of Servo Board — Servo Drive Unit — Motor to confirm the
occurrence of an error’.

Servo drive unit

Molar af
corresponding
axis

1

Servo board {BD542)

Figure 1.180 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.58. E02631 (O axis) Position deviation exceeded for individual speed

Previous error code: E0117 (o axis) Position deviation set value exceeded

1.1.58.1. Outline

The position deviation that will occur during jog operation or low-speed operation is larger than the
position deviation set value. If the difference between the location of moving command and the actual
location is too large during the operation of robot that controlled by the servo, the servo board will
detect an error (during servo operation) and immobilize the robot.

1.1.58.2. Causes and examine methods

(1) Check if the axis with an error has mechanical interference with other equipment.
(2) Check if the brake release works properly.
B Examine if the brake release of each axis has an error
B Examine the error on brake’s power supply.
(3) Examine the wiring status.
(4) Check if the rated load is used.

(5) Position deviation setting level error.

(6) Please replace other components.

For more details about the checking methods, refer to “E02630 (O axis) Position deviation
exceeded”.

Warning
Please be cautious. The Robot’s axis may fall once the brake is released.
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1.1.59. E02632 (O axis) Position deviation exceeded — brake voltage
decreased

Previous error code: E0117 (o axis) Position deviation set value exceeded

1.1.59.1. Outline

The position deviation is larger than the set value. If the difference between the location of moving
command and the actual location is too large during the operation of robot that controlled by the servo,
the servo board will detect an error (during servo operation) and immobilize the robot.

This error will occur when the position deviation is large and a drop in the brake voltage is detected.

1.1.59.2. Causes and examine methods

(1) Check if the brake release works properly.
B Examine if the brake release of each axis has an error
B Examine the error on brake’s power supply.

(1) Check if the brake release works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

Warning
Please be cautious. The Robot’s axis may fall once the brake is released.
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# Refer to chapter system board (BD530)

Manual brake release swilch

A1)

e Connectoer for breake CNB2

Figure 1.181 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB7, and CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB?7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.

A6 Al
| | — — | — - | T T T 1=}
oo n n.n n.no. o n
B6 B1
CNB2 CNB7
PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION
Al BAT B1 MB 1 BA7 4 /TS
A2 BA2 B2 MB 2 PREPB 5 —> Key Pin
A3 BA3 B3 /R_FAN 3 MB 6 /TS7
A4 BA4 B4 MONL CNBS
A5 BAS B5 PREPB PIN DESCRIPTION PIN DESCRIPTION
A6 BA6 B6 /TS 1 BA8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 —-> Key Pin

Figure 1.182 Pin Locations of CNB2, CNB7 Connectors
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B Examine the error on brake’s power supply.
If “E0012 Brake power error” message is displayed at the same time, there is an error on

Brake’s power supply unit. From TP, please access [[F1]: Service; — [1: Monitoring
— T2 Input/Output signal; — T1:Private input signal; — "Overload (Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)'s
power supply has been disconnected. Please replace the fuse.

W4

777774
L1117
LLLIIIr/

Electronic
module

DTTRRRRRRAV

# Refer to chapter 4. Electronic module,
Electrical Board

Fuse for Brake's
POWErSUPPlY  c—

Figure 1.183 Electronic Module

If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference terminal
and the TPPB terminal value should be over DC20V. If it is below 20V, the power supply unit
that generates the power for the brake has an error. Please replace the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.184 Brake Power Supply Test Pin
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1.1.60. E02633 (O axis) Position deviation exceeded — load estimation not
executed

Previous error code: EQ117 (o axis) Position deviation set value exceeded

1.1.60.1. Outline

The position deviation is larger than the set value. If the difference between the location of moving
command and the actual location is too large during the operation of robot that controlled by the servo,
the servo board will detect an error (during servo operation) and immobilize the robot.

This error will occur when the position deviation is large and the load estimation is not executed.

1.1.60.2. Causes and examine methods

(1) Execute load estimation and then check if the error occurs again.

(1) Execute load estimation and then check if the error occurs again.
Using measuring equipment is recommended, but if it is not an option, load can be measured
by using a ‘load estimation function’ from the controller. However this function only can
measure the load of a tool that attached at the end of the Robot.

Method to estimate the load is as below.
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Enter to the load estimate function
F[F2]: System;, — '6: Automatic constant setting; — "4: Load estimation function

Record cnd,

[ Program [ISF ‘ 31 Unit: 103 ‘ #Mech | ACnd ‘ L Jog spd T
. 0io0  lonii4w | ALLMECH |(omsacos-osl  somT Lo b | -
o OF
1

s MOVE P S=605 A=, 70 ol b RS

Robot MANE-D5, 1axes. Bs

Fun to > Pane se4
MAOVE P,S=50%,4=1,T=0
MOVE P.S=20%.4=1,T=0 —_ oo D
G MIOVE P.So60%.fx) To0 e
MOVE P.S=60% As1.T=0 - = = s ol
SMOV SO.LPI,S=20%.4=1.T=0 - - - — [l
Jog inch — — — —_— 0| Soft key,
— — — — of
-
(== — — -— —- of [EEy
— = B -
bk
OuickOpan — = = = 0 User kay
<= ,
£y A
Help PREV/EXT

Recdrd ond, Manual ot

b . U - S

*' 1: User envdronmsant

Fun to < Pane set
P 2 Conlret parametes

r 3: Robot parameter

||
Jog Inch
\ ;? & Application paramater
1=
Vo Ginitaliza
OuickOpal User kay
2 @ 6 Automatic constant seting
0 r
PREVAEAT

Help Abier entaring tha itern selection value, press #ie [ENTER] kay, [
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i ' " N -
'S o
\'\\ 1: Optienize axis constart and 10l length i
Faun to Pane set

A 2 Positioner caibeation
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Select the tool number, estimation method, enable status of inertia estimation from the
load estimation function.

Estmaton mathod « (@) No load  (7) Lesd Eximaton (7)Load Estimaton 2

flunto Inerks estination = @) Disable () Enatia Pane sat

Gad Hasic ads start positon designaton D
Currest value Designatan

W Inoit s: [Ty [Ty Son key.

|2 LU e o R g
v [TEE [ T&s
GuickOpan Ussr kay

C$ Stop Start ready,, ‘
Belo  oiartha vl mumbe {0 - 151 gl

» Tool number to save after the load estimation
> Estimation method: Load estimation 2
» Inertia estimation: Enable

Maw e
‘.......... e
Eitmaton, . _’)htlvd.o.u.-l.(ﬁ(.)kul!“-: b
[y oA e ")nunn:.(??:ll:.: Sannnnnnnnt Fae s

f‘Df Basic won v
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B Click Normal Drive to execute.
Press the Motor On switch, and hold the deadman and click the Play Normal.

Y eus resrder D s
._’*\’
Extonston method = ) Ne bead  (5) Loat Evtrtne (1) Laed Extimaton 2
o erts sxteation = ) Daatie  (5)ENibie Pate s
Qaf Boin ot Vot po AR I8 o [:]
Cament vabie levigratir
o
$ =y =y iy
. —my -y g
v U ey
Ouc iCpas
MR R R R R R R R R R RN N
- .
> 8 Prayback 59 MOVE P Sy As) Ted . -
- -
Tassssnnnnnnnnnnnnnnnt
W sea 1o o O et

Decide if you want to register the result of load estimation.

B Once the load estimation drive has completed, the estimated result will be displayed on
the screen.

| -2 SFaey [UIEPEE2-]

bt Feg

auc
E(Ka)
Cad
= Sd[mm]
b dm (I Ol A Kgm2]
= anzt
‘ F(Ka)
QuickOpen
l" 7 Z8[mm]
(4 0IL M Kgm2)

EE8%

?

If you press the close button, a message box will appear to ask you if you want to reflect
the result. If you click ‘yes’ it will be saved.
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1.1.61. E02634 (O axis) Position deviation exceeded — low-temperature
friction increased

Previous error code: EQ117 (o axis) Position deviation set value exceeded

1.1.61.1. Outline

Position (speed) deviation exceeds the set value. If the difference between the location of moving
command and the actual location is too large during the operation of robot that controlled by the servo,
the servo board will detect an error (during servo operation) and immobilize the robot.

This error will occur when the position deviation is large and the encoder temperature is low.

In normal low temperatures (encoder, 5C or lower), additional torque is required, as compared with
normal conditions, because the friction element increases due to the viscosity of grease. Operating the

robot at a high speed in this condition could cause this error.

1.1.61.2. Causes and examine methods

(1) Drive the robot at a low speed (30% of the playback speed or lower) until the encoder
temperature reaches the normal value (about 15°C or higher).

(1) Drive the robot at a low speed (30% of the playback speed or lower) until the encoder
temperature reaches the normal value (about 15C or higher).

CE8N

{ y) L i .
ALL MECH LDSHAE05A-3 & LR E. &
R4

MOVE P.SvEmmy’s_ &3 Tol . a

=3 A40D

>

32
The encoder

© temperature will be LEEIHE

displayed on the screen.

OulckOpen B
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1.1.62. E02650 (o axis) Motor overloading

Previous error code: E0119 (o axis) Motor overloading

1.1.62.1. Outline

Motor or the drive unit is being overloaded. If motor or the drive unit is overloaded, the servo board
detects an error and immobilizes the robot.

1.1.62.2. Causes and examine methods

(1) Please check if the Robot is loaded within its rated load.

(2) Please examine if there is a possible collision point during the Robot’s operation.
(3) Please check if the axis brake works properly.

(4) Please replace the Servo Board and examine an error.

(5) Please examine if the Drive Unit operates normally.

(1) Please check if the Robot is loaded within its rated load.
Please check if the Robot is loaded within its rated load. This error may occur if the load
exceeds Robot’s specification (load does not only include the tools that can be attached at
the end of Robot, but also include all the cables and other components that can be attached
to the Robot.

Using measuring equipment is recommended, but if it is not an option, load can be measured
by using a ‘load estimation function’ from the controller. However this function only can
measure the load of a tool that attached at the end of the Robot.

Method to estimate the load is as below.
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Enter to the load estimate function
F[F2]: System;, — '6: Automatic constant setting; — "4: Load estimation function
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B Select the tool number, estimation method, enable status of inertia estimation from the
load estimation function.
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Click Normal Drive to execute.
Press the Motor On switch, and hold the deadman and click the Play Normal.
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Decide if you want to register the result of load estimation.

Once the load estimation drive has completed, the estimated result will be displayed on
the screen.
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If you press the close button, a message box will appear to ask you if you want to reflect
the result. If you click ‘yes’ it will be saved.
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Please examine if there is a possible collision point during the Robot’s operation.
Please check if there is a point where the Robot may be interfered or have a collision in the
operation area. This error may occur if the Robot is interfered by other equipment. In that
case, please modify the job program so the interference will not occur.

Please check if the axis brake works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

# Refer to chapter system board (BD530)

Manual brake release switch

CNfB? 1

CNBB1

Connectar for breake CNB2

Figure 1.185 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB7, CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.
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A6 Al
| | | | o = — = =) 1=
| | | | | | | | — |
nnnoanon n.no.n n
86 B1
CNB2 CNB7
PIN | DESCRIPTION | PIN | DESCRIPTION PIN | DESCRIPTION | PIN | DESCRIPTION
Al BA B1 MB 1 BA7 4 /TS
A2 BA2 B2 MB 2 PREPB 5 -> Key Pin
A3 BA3 B3 /R_FAN 3 MB 6 /187
A4 BA4 B4 MONL CNBS
A5 BA5 B5 PREPB PIN | DESCRIPTION | PIN | DESCRIPTION
AB BA6 B6 /TS 1 BA8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 -> Key Pin
Figure 1.186 Pin Locations of CNB2, CNB7 Connectors
B Examine the error on brake’s power supply.

If “E0012 Brake power error” message is displayed at the same time, there is an error on
Brake’s power supply unit. From TP, please access [[F1]: Service; — [1: Monitoring;
— T2: Input/Output signal; — T1: Private input signal; — "Overload(Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)'s
power supply has been disconnected. Please replace the fuse.

VI
W7777/

\
Iy

LL11Irrs

Electronic
____module

DUIRERRRRRRRRATA

3 Refer to chapter 4. Electronic module,
Electrical Board

Fuse for Brake's
powersupply

Figure 1.187 Electronic Module
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If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference
terminal and the TPPB terminal value should be over DC20V. If it is below 20V, the
power supply unit that generates the power for the brake has an error. Please replace

the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.188 Brake Power Supply Test Pin

(4) Please replace the Servo Board and examine an error.
This error may occur if there is an error on the Servo Board. Please replace the board to

check.

Servo board

Figure 1.189 Replacing the servo board
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(5) Please examine if the Drive Unit operates normally.
Please check if the Drive Unit of corresponding axis (Motor, Decelerator) works properly.

Drive unit of
corresponding
axis

Figure 1.190 Check the normal operation of the drive unit
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1.1.63. E02651 (o axis) Motor overloading - brake voltage decreased

Previous error code: E0119 (o axis) Motor overloading

1.1.63.1. Qutline
Motor or the drive unit is being overloaded. If motor or the drive unit is overloaded, the servo board

detects an error and immobilizes the robot.
This error will occur when brake voltage drop is detected while overloaded.

1.1.63.2. Causes and examine methods

(1) Check if the brake release works properly.
B Examine if the brake release of each axis has an error
B Examine the error on brake’s power supply.

(1) Check if the brake release works properly.
Brake release functions of the corresponding axis maybe have an error, or the release
voltage of the brake release may have problem.

B Examine if the brake release of each axis has an error
Please remove the motor’s power supply (motor OFF) and check if you can release the
brake of the axis with manual brake switch. You can confirm it with the sound of brake
release from the motor.

Warning
Please be cautious. The Robot’s axis may fall once the brake is released.
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# Refer to chapter system board (BD530)

Manual brake release swilch

A1)

e Connector for breake CNB2

Figure 1.191 Location of the Manual Brake Release Switch

If the corresponding axis’s brake cannot be released, output status of the brake release
voltage in the System Board need to be examined. Please remove the brake wiring (CNB2,
CNB?7, and CNB8 connector) and use the manual brake switch for the brake voltage’s output.
Please measure the brake voltage of corresponding axis output (from the CNB2, CNB7,
CNB8 connector) to check if it is over 20V. If there is an axis which has a voltage output
under the 20V, System Board (BD530) is faulty. Please replace it.

AB Al
o e s | o R — R — |
| s | o | g o | ﬂ
0 0 0 00 n o n n
B6 B1
CNB2 CNB7
PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION PIN DESCRIPTION
Al BA1 B1 MB 1 BA7 4 /TS
A2 BA2 B2 MB 2 PREPB 5 -> Key Pin
A3 BA3 B3 /R_FAN 3 MB 6 /TS7
A4 BA4 B4 MONL CNBS
A5 BAS B5 PREPB PIN DESCRIPTION PIN DESCRIPTION
AbB BA6 B6 /TS 1 BA8 4 /TS7
2 PREPB 5 /TS8
3 MB 6 -> Key Pin

Figure 1.192 Pin Locations of CNB2, CNB7 Connectors
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Examine the error on brake’s power supply.
If “E0012 Brake power error” message is displayed at the same time, there is an error on

Brake’s power supply unit. From TP, please access [[F1]: Service; — [1: Monitoring
— T2 Input/Output signal; — T1:Private input signal; — "Overload (Brake Power
supply)s . If it is highlighted as yellow, the fuse for Brake (in the Electrical Module)'s
power supply has been disconnected. Please replace the fuse.

L ST
777774
L1117
LLLIIIr/

Electronic
module

DTTRRRRRRAV

# Refer to chapter 4. Electronic module,
Electrical Board

Fuse for Brake's
POWErSUPPlY  c—

Figure 1.193 Electronic Module

If the fuse is normal, please measure the Brake power supply (DC24V) from the System
Board. There are 3 test pins at the center of the board. Use the TMB as a reference
terminal and the TPPB terminal value should be over DC20V. If it is below 20V, the
power supply unit that generates the power for the brake has an error. Please replace
the Electrical Module.

TMB:Brake power supply ground pin
TPPB:Brake power supply(DC24V) test pin

Figure 1.194 Brake Power Supply Test Pin
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1.1.64. E02652 (o axis) Motor overloading - load estimation not executed

Previous error code: E0119 (o axis) Motor overloading

1.1.64.1. Outline
Motor or the drive unit is being overloaded. If motor or the drive unit is overloaded, the servo board

detects an error and immobilizes the robot.
This error will occur when load estimation is not executed while overloaded.

1.1.64.2. Causes and examine methods

(1) Execute load estimation and then check if the error occurs again.

(1) Execute load estimation and then check if the error occurs again.
Using measuring equipment is recommended, but if it is not an option, load can be measured
by using a ‘load estimation function’ from the controller. However this function only can
measure the load of a tool that attached at the end of the Robot.

Method to estimate the load is as below.
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Enter to the load estimate function
F[F2]: System;, — ’6: Automatic constant setting; — "4: Load estimation function
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Select the tool number, estimation method, enable status of inertia estimation from the
load estimation function.

Estmaton mathod « (@) No load  (7) Lesd Eximaton (7)Load Estimaton 2

flunto Inerks estination = @) Disable () Enatia Pane sat
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> Estimation method: Load estimation 2
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B Click Normal Drive to execute.
Press the Motor On switch, and hold the deadman and click the Play Normal.

Y eus resrder D s
._’*\’
Extonston method = ) Ne bead  (5) Loat Evtrtne (1) Laed Extimaton 2
o erts sxteation = ) Daatie  (5)ENibie Pate s
Qaf Boin ot Vot po AR I8 o [:]
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o
$ =y =y iy
. —my -y g
v U ey
Ouc iCpas
MR R R R R R R R R R RN N
- .
> 8 Prayback 59 MOVE P Sy As) Ted . -
- -
Tassssnnnnnnnnnnnnnnnt
W sea 1o o O et

Decide if you want to register the result of load estimation.

B Once the load estimation drive has completed, the estimated result will be displayed on
the screen.

| -2 SFaey [UIEPEE2-]

bt Feg

auc
E(Ka)
Cad
= Sd[mm]
b dm (I Ol A Kgm2]
= anzt
‘ F(Ka)
QuickOpen
l" 7 Z8[mm]
(4 0IL M Kgm2)

EE8%

?

If you press the close button, a message box will appear to ask you if you want to reflect
the result. If you click ‘yes’ it will be saved.
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1.1.65. E02653 (o axis) Motor overloading — low-temperature friction
increased

Previous error code: EQ119 (o axis) Motor overloading

1.1.65.1. Outline

Motor or the drive unit is being overloaded. If motor or the drive unit is overloaded, the servo board
detects an error and immobilizes the robot.

This error will occur when the encoder temperature is low while overloaded.

In normal low temperatures (encoder, 5C or lower), additional torque is required, as compared with
normal conditions, because the friction element increases due to the viscosity of grease. Operating the
robot at a high speed in this condition could cause this error.

1.1.65.2. Causes and examine methods

(1) Drive the robot at a low speed (30% of the playback speed or lower) until the encoder
temperature reaches the normal value (about 15°C or higher).

(1) Drive the robot at a low speed (30% of the playback speed or lower) until the encoder
temperature reaches the normal value (about 15°C or higher)

,_' S8
( EC .
MOVE P.Svimmy’s_ &3 Tl N | M »
.ll“’
SN0 | ES2I000 ZB00 e g3
The encoder
. temperature will be AEEINE
displayed on the screen. S
OulckOpen I8 IR0 ~ MBI
p 0] fy0iha|  Wn| ﬂ) v A
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1.1.66. E02690 Servo ON limit time exceeded

Previous error code: E0122 Servo ON limit time exceeded

1.1.66.1. Outline

This error occurs if the Servo motor does not turn on when the main board send out the motor on
command to the Servo board. The cause might be a communication problem between the main and
the Servo.

Main board send Servo board error clear command prior to sending motor on, and once the Servo
error is cleared motor on command will be sent out. If the Servo error did not clear, the same error
persists and motor on command will go out. In other words, if the communication between the main
board and the Servo board does not have a problem, the motor on command will be received, or other
Servo error will occur.

1.1.66.2. Causes and examine methods

(1) Please examine if the main board and the servo board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty.

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of
Main board to the USB memory before you remove the board from the Rack.
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Method to back up the files from Main Board to USB memory is as below.

Ee. g

Figure 1.195 Methods for inserting a USB into the teach pendant

Once the USB is recognized by TP, the below icon will be displayed on a screen.
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e I _—

To back up the files enter to

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.
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You may create a new folder on USB, or can rename the folder by using the soft keyboard
just like the windows explorer.

Manual out.
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B Examine if the board is installed properly
Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

-

Rack

Figure 1.196 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.
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1.1.67. E02670 (o axis) Command value error

Previous error code: E0133 (o axis) Command value error

1.1.67.1. Outline

This error may occur due to a communication error between the Main Board and the Servo Board, or a
rapid change of motion. When a communication error occurs, a valid command cannot be transferred
from the Main Board to the Servo Board, so this error will occur and immobilize the Robot to prevent

the Robot’s abnormal operation based on an invalid command.
Also this error will occur and immobilized the Robot because the drive unit may not follow the rapid

changes of motion command.

1.1.67.2. Causes and examine methods

(1) Please examine if the main board and the servo board are installed properly.
B Examine if the board is installed properly.
B Examine if board is faulty.

(2) Examine if there is a job program that operates a Robot rapidly.

(1) Please examine if the Main Board and the Servo Board are installed properly.
This error may be caused by a communication problem if the Main Board and the Servo
Board is not installed properly on a rack, or the board has an error.

Warning
In order to protect the previous job programs, please back up all the files of
Main board to the USB memory before you remove the board from the Rack.
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Method to back up the files from Main Board to USB memory is as below.

Ee. g

Figure 1.197 Methods for inserting a USB into the teach pendant

Once the USB is recognized by TP, the below icon will be displayed on a screen.
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To back up the files enter to

» Service
» 5. File manager

And the screen that is similar to windows explorer will be displayed.
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At this stage, please copy the files shown in M/B and move them to USB.
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You may create a new folder on USB, or can rename the folder by using the soft keyboard

just like the windows explorer.
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B Examine if the board is installed properly.
Please remove the Main Board and the Servo Board from the Rack and re-install them
again.

=

oy

o

-

Rack

o+

Figure 1.198 Location of Rack Inside of the Controller

B Examine if the board is faulty.
To examine if the board is faulty, please replace it with new one.

(2) Examine if there is a job program that operates a Robot rapidly
Please check if the error occurs at a point where the Robot’s motion changes rapidly. If the
error occurs during the rapid motion, modification of job program is required.

The reason that this error occurs during the rapid motion is as below. During the execution of
job program, Robot’s position may be twisted in order to move a short distance. At that point,
the speed of Robot’'s axis suddenly increases, and the error may occur if the Servo Board
follows the movement. In order to resolve this, please modify the Teaching point of the
location (where the position changes rapidly) or make changes on the position of Robot.
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1.1.68. E02680 (o axis) Maximum speed exceeded

Previous error code: E0134 (o axis) Maximum speed exceeded

1.1.68.1. Outline

Speed of Robot’'s axis exceeded the maximum speed limit while an operation. An error will be
generated and the Robot will be immobilized since the Robot is not being controlled normally.

When the Main Board sends a command to the Servo Board, it will send a limited command so that
the Robot will not exceed the maximum speed limit. Maximum speed exceeded error may occurs if the
Robot’s speed triggers an overshoot because the Robot could not follow the command.

1.1.68.2. Causes and examine methods

(1) Please check if the tool data has entered correctly.
(2) Please check if the position of Robot is close to the singular point.

(3) Please check the setting value of condensation acceleration/deceleration parameter
and the load factor.

(4) Please adjust the job program.
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(1) Please check if the tool data has entered correctly.
If the weight or the inertia of tool is different from the registered value at the controller,
Robot’s control performance will be reduced and the maximum speed limit exceeded error
can occur. Tool's weight and the inertia can be registered from the below menu according to
the number of tools.

» System
» 3. Robot Parameter
» Tool data
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You may use the load estimation function in order to set the weight of tool or the inertia
automatically.

» System
» Automatic constant setting
» 4. Load estimation function
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(2) Please check if the position of Robot is close to the singular point.

3)

This error may occur, if you execute L interpolation or C interpolation instead of PtP
interpolation near the position of singular point.

Singular point occurs when the B axis is close to 0 deg, or the center of wrist part is close to
the spin central axis of S axis. When passing near the singular point is required, please
change the corresponding step to PtP interpolation.

Figure 1.199 Axis B Singular Point Figure 1.200 Axis S Singular Point

Please check the setting value of condensation acceleration/deceleration parameter
and the load factor.
Motor torque is insufficient, because maximum speed of condensation acceleration
/deceleration parameter is too high or the acceleration time is too short. I/lp maximum speed
had to be reduced with an observation of load factor (while the Robot’s operation) or increase
the acceleration time.

» System
» 3. Robot Parameter
» 34. Acceleration /Deceleration Parameter
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(4) Please adjust the job program.

Please make changes of conditions (from the job program) on a corresponding step, or the

one step prior to it. Firstly, try “Acc=0", secondly, reduce the step speed, and thirdly, add one
more step on a movement routine.
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1.1.69. E02780 (o axis) Impossible to sustain the servo lock — problem with
the wiring and current generation

Previous error code: E0Q165 (o axis) Impossible to sustain the servo lock

1.1.69.1. Outline

Power for the drive of Motor or the drive unit is not being supplied. The current that generated by a
Servo control for the Robot or drive unit’s operation is not being supplied. For such cases, the Servo
Board detects an error and the controller will stop the release of brake and block the current that
supplied to the motor or the drive unit.

1.1.69.2. Causes and examine methods

(1) Examine the Motor power line.
B Check the wiring that connects the Robot and Controller.
B Check the Robot’s internal wiring.
B Check the Controller’s internal wiring.

(2) Examine the CNBS cable between the Controllers’ internal Servo Board and the Servo
AMP.

(3) Replace other components.

1-271 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



Hi5 Controller
Troubleshooting Manual

(1) Examine the power line
Please turn off the primary power and remove the U, V, and W of drive unit for the
corresponding axis and examine if short circuit exists in each phase. Please use equipment
such as the multi meter (tester) and examine each phase’s wiring one by one.

Warning
Be cautious. Examination while the power is on may cause an electrocution.

B Check the wiring that connects the Robot and Controller
Please remove the wirings that connect the controller, Robot or the drive unit to examine
each phases (U, V, W) for ground, or a short circuit. If a short circuit is found, please
replace the wire.

[ LERN NS X » SREERRERERNR

--.-...-.-.-...---'-l.lI.I.l....'--l-lla

<external wiring>

Figure 1.201 Basic Installation Diagram of the Robot and Control Period
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Check the Robot’s internal wiring.
Examine for a short circuit, faulty on a wiring that connected to Robot’s internal motor is
required.

MOl LH2 BHES EZot&Al
HIOIDI W20 8zt &X

Controller’s power
unit internal wiring

Figure 1.203 Controller internal side (Power unit)
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(2) Examine the CNBS cable between the controller’s internal servo board (DSP board)
and the drive unit.
Please examine if the CNBS cable is installed properly. If the cable is not installed properly, or
the cable is faulty, this error may occur.

Servo Drive Unit

CNBS Cable

Servo board

Figure 1.204 Controller internal side (CNBS Cable)

(3) Replace other components.
Replace the component in order of Servo Board — Servo Drive Unit — Motor to confirm the
occurrence of an error’.

Servo drive unit |

Mortor of
corresponding
axis

Servo board (BD542) |

Figure 1.205 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.70. E02781 (o axis) Impossible to sustain the servo lock — problem with
the gain

Previous error code: E0Q165 (o axis) Impossible to sustain the servo lock

1.1.70.1. Outline

The motor or the drive unit does not receive a supply of current for driving at a regulated or higher
level. As the current, which was generated through the servo control to operate the robot or the drive
unit, is not supplied at a regulated level, the servo board detects the error and the controller prevents
the release of the brake, cutting off the current to the motor or the drive unit.

The general reason that the current does not flow at a regulated or higher level is because the current
loop gain is low due to an error in robot registration (error with the motor registration information).

1.1.70.2. Causes and examine methods

(1) Check if the correct robot type is set.

(2) Examine the motor power line.
B Check the wiring that connects the robot and controller.
B Check the robot’ s internal wiring.
B Check the controller’ s internal wiring.

(3) Check the CNBS cable between the servo board and the servo AMP inside the
controller.

(4) Replace other components.
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(1) Check if the correct robot type is set.
Check if the type of the robot registered in the TP screen and the robot match.

bl s i
3 »E80
EERT] e/ FHALS AREA  (HoResE | 7 7
o1 4/0 ALL A [KS165-02 | m =3 1000%
L
MOVE L S=100¢% A5 T=1 .!;‘r 01501 W31 iy

s= 08 Vﬁ'o::cf‘lﬂsﬂlfﬁ-fe baxes, bateps
1 MOVE P S=100%,A=1,T=l
2 MOVE P, S=100% A5 T=1
3 MOVE L S=100%, A=5T=|
4
5

YMOVE L 5=100% A=5,T=!
MOVE L.S=100% A=5.T=]
END

QuickOpen AHBTR|

(2) Examine the power line
Please turn off the primary power and remove the U, V, and W of drive unit for the
corresponding axis and examine if short circuit exists in each phase. Please use equipment
such as the multi meter (tester) and examine each phase’s wiring one by one.

Warning
Be cautious. Examination while the power is on may cause an electrocution.

B Check the wiring that connects the Robot and Controller
Please remove the wirings that connect the controller, Robot or the drive unit to examine
each phases (U, V, W) for ground, or a short circuit. If a short circuit is found, please
replace the wire.
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-
L
-
'.-.I.'..--I-I..I.-.-.-...---...-.---.-.r

<External wiring>
Figure 1.206 Basic Installation Diagram of the Robot and Control Period
Check the Robot’s internal wiring.

Examine for a short circuit, faulty on a wiring that connected to Robot’s internal motor is
required.

Figure 1.207 Robot’s Internal Wiring

Check the Controller’s internal wiring.
Examine on a controller’s internal AMP and installed wiring is required.
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Controller’s power
unit internal wiring

Figure 1.208 Controller internal side (Power unit)

(3) Examine the CNBS cable between the controller’s internal servo board (DSP board)

and the drive unit.
Please examine if the CNBS cable is installed properly. If the cable is not installed properly, or

the cable is faulty, this error may occur.

Servo Drive Unit

CNBS Cable

Servo board

Figure 1.209 Controller internal side (CNBS Cable)
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(4) Replace other components.
Replace the component in order of Servo Board — Servo Drive Unit — Motor to confirm the

occurrence of an error’.

Servo drive unit |

o
H
: >
7
17
i Mortor of
., <
corresponding
axis

Servo board (BD542} |

Figure 1.210 Replacing other parts (such as servo boards, servo drive units, and motors)
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1.1.71. Instructions in examining the Controller’s input voltage
(Single-phase)

(1) Please check the voltage on the rating plate and the actual input voltage.
Please check if the voltage of controller’s power supply is within the allowed voltage range as
described on the rating plate. Allowed range of input voltage is within the 10% of describe
value on the rating plate, and it should be over 198V (AC220V standard). Below describes
how to measure the input voltage of controller. If the measured voltage is out of the allowed
range, please examine the power supply units.

Warning
Please be cautious. Short-circuit between phases or with surrounding

components can occur while measuring the high voltage.

B Hi5-C1X Controller: Measuring the Side terminal block’s single-phase terminal (socket)

Figure 1.211 Hi5-C1X Controller’s Single-Phase Power Terminal Block
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B Hi5-C2X Controller: Measuring the Side Terminal Block’s Single-Phase Terminal (Socket)

*"

Figure 1.212 Hi5-C2X Controller’s Single-Phase Power Terminal Block
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1.1.72. Instructions in examining the Controller’s input voltage (3-phase)

(1) Please check the voltage on the rating plate and the actual input voltage.
Please check if the voltage of controller’s power supply is within the allowed voltage range as
described on the rating plate. Allowed range of input voltage is within the 10% of describe
value on the rating plate, and it should be over 198V (AC220V standard). Below describes
how to measure the input voltage of controller. If the measured voltage is out of the allowed
range, please examine the power supply units.

B Measuring the power line of front switch

Figure 1.213 Measuring the power line of front switch

Warning
Please be cautious. Short-circuit between phases or with surrounding

components can occur while measuring the high voltage.
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1) Hi5-C1X Controller: Measuring the Side terminal block’s 3-phsae terminal (socket)

‘'@

Figure 1.214 Hi5-C1X Controller’s 3-Phase Power Terminal Block

2) Hi5-C2X Controller: Measuring the Side terminal block’s 3-phase terminal (socket)
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Figure 1.215 Hi5-C2X Controller’s 3-Phase Power Terminal Block
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1.73. Instructions in examining the Controller’s internal voltage (3-phase)

(1) Please check the Controller’s internal 3-phase power voltage.

Electrical Module (PSM or PDM) that attached at the front of controller is in charge of the
distribution and replay of each power supplies and the 3-phase power supply will be turned
on/off by a Magnet switch in the Electrical Module. Please examine if the input voltage to the
Electrical Module is within the 10% error range of AC220V standard. If the measured voltage
is out of the allowed range, please examine as below.

LTIV

Wlaker tia

Figure 1.216 3-Phase Power Input to the Electrical Module

Warning
Please be cautious. Short-circuit between phases or with surrounding
components can occur while measuring the high voltage.

1) If the input voltage to the controller is AC220V
If the input voltage to the controller is AC220V, input voltage from external to the power
switch or terminal block must be same as the measured voltage from the internal
Electrical Module. If there is a difference, please examine the 3-phase power supply
wiring.

2) If the input voltage to the controller is not AC220V

If the input voltage specification to the controller is not AC220V, please use the internally
installed transformer to convert the 3-phase voltage into AC220V and it will be connected
to the Electrical Module. Please examine if the voltage of the Electrical Module is within
the 10% error range of AC220V standard.

If the measured voltage is out of allowed range, please examine the input of internally
installed transformer and the connection status of output terminal (socket). Primary
column of the internally installed transformer must be connected with the voltage as it is
displayed on a rating panel. Secondary column of the transformer must be set to
AC3-phase 220V at all time. If the output from the output terminal (socket) is not AC
3-phase 220V even when the input and output terminals (socket) are connected properly,
the transformer is faulty. At this stage the output voltage of transformer’s error rate must
be within 5 %.

/ HY
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1.2. Instructions in Parts Replacement

This instruction shows how to replace the parts and boards during troubleshooting.

1.2.1. Instructions in Substrate Replacement

A Pay attention to the followings during boards replacement.

@O Be sure to turn power off before working.

@ Keep your hands clean to prevent boards from being stained with oils or water. If y
ou need to grasp the board, please hold around the board. Be sure not to touch th
e contacting surface of electric parts or pattern, and especially connector.

® Align the electric potential between the body (hand) of the user and the controller.
@ Each board has a number of connectors. Be sure to insert completely to prevent fa

Ise inserting, omission, or looseness when replacing. Match the printed names on th
e nameplate of connector and on the one of boards.
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Separation of Boards

A Please take the followings actions before taking out main board.

(@ If the main board needs to be replaced, backup files of programs / constant data should
be first made by using the HR-VIEW S/W of a PC (or a notebook) or a USB memory
before replacing it.

@ Since the teaching-program / constant data is stored in SRAM of main board, the
previous program / constant data you want is not existed after replacement.

(® After replacement, load the backup contents to the new board before using.
Program/constant data remains in SRAM by the battery for backup even when power is
removed.

@ Besides, in a case in which the connectors of a battery for backup have been separated
by mistake or because of the replacement of the board, the capacitor for backup
maintains programs / constant data for up to about seven days. The battery for backup
must be connected to keep the board for long period of time because program/constant
data may be deleted afterwards.

Please be aware of the above cautions, and make a replacement of board following the below
instructions.

(» First, remove input power from power unit.

@ Loosen slightly the screw upholding the supporting stand which is above and below of
Rack, move the supporting stand to the left, and pull it out.

(® Take all the connectors out of board. Here, for the connector connected by screws,
loosen them by using a suitable screwdriver. And be careful of excessive force to
connector.

@ Pull out the Ejector mounted on the upper and lower front side of board and the board will
be taken out along the guide rail of Rack.
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Insert of Board

@ First, turn off the input power of power unit.

@ Push inward the Ejector mounted on the upper and lower front side of board along the
guide rail of Rack. Here, push it hard until you feel that the connector is inserted into
backplane board which is located in the back side of Rack.

(® Connect all the connectors of the board. Here, for the connector connected by screws,
tighten it again by using a suitable screwdriver.

@ Move the supporting stand to the right, hooking up to the screw on the upper and lower
part of Rack, and then tighten the screw.

A Pay attention to the followings after inserting main board.

(O Copy the programs / constant data, the backup files of which were made before replacing
the main board, into the memory of the main board by using a PC (or a notebook) or a
USB memory

(@ Check whether the backup battery connector is connected.
® If the battery connector is not connected, it is safe while the controller power is ON.

However, if the power is OFF for more than seven days, the programs / constant data will
all be deleted.
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2.2. How to replace a servo drive unit

A Refer to the followings when replacing a servo drive unit.

It may not be compatible with other servo drive unit models so check the front nameplate.

Removal of servo drive unit

First, turn off the input power of power unit.

Remove the bolts from the protecting cover of servo drive unit and then remove it.

Take off wires tightened to terminal block with screws.

Take off all the connected connectors.

Remove the screws to protect the servo drive unit.

Remove the servo drive unit.

The servo drive unit is heavy so avoid any injury when removing it. And make sure not to
damage wires around it.

@O®LEO

Reassembly of servo drive unit

First, turn off input power of power unit.

Lift up and then insert the servo drive unit.

The servo drive unit is heavy so avoid any injury when inserting it. And make sure not to
damage wires around it.

Fix the servo drive unit with screws.

Screw on the wires to terminal block.

Connect all the connectors.

Bolt the servo drive unit protecting cover.

®O

@O®

/ HY
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1.2.3. Instructions in Battery Replacement

This controller is a backup battery for SRAM, and uses 3.6V Lithium battery.

Replace the battery every 2 years on a regular basis.

To prevent a damage of SRAM data, back up SRAM data first by using HRVIEW or USB memory.
When replacing the battery, it can be done with the primary power is ON.

® @ ®

Prepare a new Lithium battery.
Disconnect the primary power of controller.
Replace Lithium battery with a new one.

Supply the primary power to controller.

[Warning]

0]
@
®
O]
®
®

Do not litter the spent battery.

Dispose of the spent battery as an industrial waste under the relevant regulations or rules.
Do not recharge the used-up battery. It involves a danger of explosion.

Use the specified battery only.

Do not make a short circuit of positive and negative poles.

Do not burn the spent battery, nor leave it in a high temperature.
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2.4. Instructions in SMPS Replacement

A This SMPS is a complex power unit which is used as a primary control power.

Pay close attention to this sophisticated device.

Separation of SMPS

First, turn off input power of power unit.
Unscrew the terminal stand of SMPS to take off the attached wires.

Loosen 4 screws tightened to the board Rack.

® ® ©® ©

Insert your index finger into the hole in upper and lower side of SMPS, and pull it out.
Then SMPS will be taken out of the Rack. Here, if pulling too hard, you may involve an
injury, so be careful. And make sure not to damage the wires around it.

Connection of SMPS

(»  First, turn off input power of power unit.

(@ Grasp the SMPS with the right hand and push it into the first guide rail of Rack, while
clearing the surrounding wires away. Here, make sure not to damage the wires around it.

® Screw it to the Rack.

@ Screw on the wires to terminal stand.

/ HY
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1.3. Instructions in Adjustment
This controller does not require extra adjustment because it has been fully adjusted when delivered
from warehouse. However, in case of parts replacement, an adjustment may be needed to some

extent. This instruction shows how to adjust and where to adjust. Do not make an adjustment, except
that it is needed, unless the cause of trouble is confirmed.

1.3.1. Adjustment of Power System

In case of power system errors or power change, take a measurement of each power voltage, and
adjust any voltage below the standard (use a digital voltmeter for measurement).

Table 1-7 power standard value

Power Measuring Location Standard Adjustment
Primary . . AC220V % The first tap of the transformer
Power CBL input terminal 10% TR1 is defined as AC220V
AC220V % Check the CBL1 input voltage
R6,56,T6 Servo AMOP R, S, T 10% (AC220V).
B2-C2 TB1 B2-C2 AC220V % Transformer TR1 second tap
10% change
P1-M1 SR1 +24V-G2 RistRyES (Note 1)
2.0V
P5-MO SR1 +5V-G1 chi\\i + SR1 volume resistivity
P15-MO SR1 +15V-G1 DC15V + (Note 1)
0.5v
N15-MO SR1 -15V-G1 DC-15V £ (Note 1)
0.5v
SR1 +5V-GND ch'i\\i = SR1 volume resistivity (Note 2)
POEMSE o | wiri el | Dosav %
obot external wiring terminal . + L
and connector pins P5E-M5E 0.1v SR1 volume resistivity (Note 2)

(Note 1) Replace the SR1 if it is not within the standard.

(Note 2) First, check the standard in the measuring location, and then make a measurement in the
nearest terminal stand from robot encoder and between connector Pins. Here, the standard must be
DC5.1vV+0.1V.
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1.3.2. Transformer

Do not adjust the secondary terminal because it is connected to power suitable

f For the transformer (TR1) input, the primary power must be three-phase AC220V.
for the internal parts specifications.

AC 220V 3-phase must be used for input power of this controller.
Remaining controllers of voltage specifications are preset before shipment so it is not allowed to
change the tabs without prior consent.
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