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This Manual contains information of the Techman Robot product series (hereinafter referred to as the TM Robot).
The information contained herein is the property of Techman Robot Inc. (hereinafter referred to as the Corporation).
No part of this publication may be reproduced or copied in any way, shape or form without prior authorization from
the Corporation. No information contained herein shall be considered an offer or commitment. It may be subject to
change without notice. This Manual will be reviewed periodically. The Corporation will not be liable for any error or

omission.

M and-'\" logos are registered trademark of TECHMAN ROBOT INC. in Taiwan and other countries and the

company reserves the ownership of this manual and its copy and its copyrights.
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Handling components that are sensitive to electrostatic discharge (ESD)

To prevent ESD-sensitive components (e.g., printed circuit boards) from

being damaged, please handle the components in the following steps:

®  Wear an antistatic bracket before replacing an ESD-sensitive
component and make sure the bracket stays connected to the ground
while you're replacing the component.

® Hold the protective cover for the component’s edge connect and
avoid touching any exposed part.

® Drop the replaced component into an antistatic bag.
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1. Components of different TM Robot models

1.1 TM5A
6th Joint —— «——— End module
100 Series
4t Joint ——— +«—— 5% Joint
100 Series 100 Series

Lowerarm ——

«—— 31 Joint
400 Series

JointL ——

+«—— Upperarm

+«—— 2M Jgint
400 Series

1st Joint ——

400 Series
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1.2 TM5AX

6th Joint ———
100 Series

«—— End module

«— 6t Joint
100 Series

5th Joint —
100 Series

Lowerarm ——

«—— 31 Joint
400 Series

JointL ——

«<—— Upperarm

«—— 2M Joint
400 Series

15t Joint ——

400 Series

«—— Base
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1.3 TM12/TM14 / TM16 / TM20

6th Joint ———
100 Series

<«—— End module

«—— 6 Joint
100 Series

5t Joint ——
100 Series

Lowerarm ——

+«—— 31 Joint
400 Series

JointL ——

«<—— Upper arm

«—— 2nd Joint
700 Series

1st Joint ——

700 Series

«—— Base
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1.4 TM12X / TM14X / TM16X / TM20X

6th Joint ———
100 Series

<«—— End module

5th Joint —— +«—— 6t Joint

100 Series 100 Series
Lowerarm ——
JointL — \d | «— 3rd Joint
400 Series

«<—— Upper arm

«— 2nd Joint
700 Series

1st Joint ——

700 Series

«—— Base
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1.5 Joint type

700 Series Joint

«—— Screw-M3L6

Screw-M6L20 ——

«—— Joint

<«—— Rubber

400 Series Joint

7  {
3 § <«—— Screw-M3L6

Screw-M6L20 ——
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100 Series Joint

T 4 +«—— Screw-M3L6

«—— Cover

B—

G

i

Screw-M6L20 —— ge= +«— Joint

B—B—
B—

<«—— Rubber

End module with camera

USB extender board
(only equipped on IDS cameras)

Camera module
- IDS camera
- TRl camera

Light module End module PCBA

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 9



End module for X-type robot

End module PCBA
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1.6 Control box components

Control
box

<2

a

2

IPC

Relay board

Power eater

zy

_—

B

Power control board

EX 10 board_outside

EX 10 board_inside

~

—

S

SSD 24V Power supply 48V Power supply
Stick Jack 2P Jack 3P
Jack 6P Jack 9P Jack 10P
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2. Preventive Maintenance

2.1 Inspection of robot arm while power is off

No ltem Description

Barcode label

Ensure the following components and lables are in good

Period Time

1 | Visual inspection |condition: 1. Joint 2. Upper arm & Lower arm 3. Safety labels 4. | 6 months | 10 mins

2 Robot Cable ) -
connector are in good condition.

Ensure the robot cable's surface, rubber lock ring, and

6 months | 10 mins

3 Joint screws  |Ensure the screw torque value meets standard.

6 months | 30 mins

4 | Joint connection
properly.

Ensure the power cable, signal cable, and camera cable work

6 months | 30 mins

5 Joint brake

Ensure the joint brake system works properly.

6 months | 10 mins

Visual inspection
Joint Module

Product ID

Inspection Place Joint Module

All

N/A

Tools Visual inspection

N/A

100 Series

4t Joint ——
100 Series

1. Check for any damage or scratches Lower arm ———»

on the surface of end module, each

joint, upper arm, lower arm and base. .
JointL —

2. Ifthereis any problem that cannot

be resolved, contact Techman.

1st Joint —
400 Series

6t Joint ——

+—— End module

«— 5t Joint

+«—— 3" Joint

+«—— Upperarm

+~—— 2" Joint

100 Series

400 Series

400 Series
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Warning, Safety labels

Product ID

Inspection Place Warning, Safety labels All N/A

Tools Visual inspection N/A

1. Checkif the barcode and safety
labels can be clearly identified.
2. Ifthereis any problem that cannot

be resolved, contact Techman.

Robot Cable

Surface

Product ID

Inspection Place surface All N/A

Tools Visual inspection N/A

1. Check for any damage on the robot

cable.
2. Ifthereis any problem that cannot

be resolved, contact Techman.

Rubber lock ring

Product ID

Inspection Place Rubber lock ring All N/A

Tools Visual inspection N/A

1. Check for any damage on the rubber
lock ring.

2. Make sure the lock is tightened and
not loose.

3. Ifthereis any problem that cannot

be resolved, contact Techman.
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Connector

Product ID

Inspection Place Connector

All N/A

Tools Visual inspection

N/A

1. Check for any damage or bending on
the connector and connector pins.
2. Ifthereis any problem that cannot

be resolved, contact Techman.

Check Robot Mounting screws

Joint cover

Product ID

Inspection Place Joint cover

all N/A

Tools Refer to Service manual

N/A

1. Use designated tool to ensure the
torque value of joint covers meets
the standard.

2. Torque value for the joint cover: 6
kgf.cm.

3. Ifthereis any problem that cannot

be resolved, contact Techman.
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Joint

Product ID

Inspection Place

Joint

all

N/A

Tools Refer to Service manual and Hardware manual

L

Use designated tool to ensure the
torque value of joint meets the
standard.

Torque value of 700 series joint: 150
kgf.cm.

Torque value of 400 series joint: 92
kgf.cm.

Torque value of 100 series joint: 20
kgf.cm.

If there is any problem that cannot

be resolved, contact Techman.

Check joint connection

Inspection Place

Joint

Product ID

all

N/A

Tools

Refer to Service manual

N/A

Remove the joint cover and check if
the appearance and connection
stauts of 48V, EtherCAT and camera
cable are in good condition.

If there is any problem that cannot

be resolved, contact Techman.
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Check joint Brake components

Product ID
Inspection Place Joint all N/A
Tools Refer to Service manual and Hardware manual N/A
1 Push or rotate the joint when the

robot power is off or when the
ESTOP is applied to check if the
brake works properly.

2. Manually release the brake pin to
check if the brake works properly.
Warning: the joint must not be
rotated beyond +45 degrees when
the robot power is off, as it may

cause unexpected errors.

3. If there is any problem that cannot

be resolved, contact Techman.

2.2 Inspection of robot arm while power is on

Period Time

Ensure the following funtions work properly: buttons, )
1 IO module _ 6 months| 10 mins
light module.
2 Camera Ensure the camera works properly. 6 months| 10 mins
3 Flexibility Ensure the joints work properly. 6 months| 150 mins
10 Module
Button
Product ID
Inspection Place Button all N/A
Tools Visual inspection N/A
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1. Check for damage or dirt on the
buttons.

2. Create a new project and press the
free button, gripper button, point
button, and vision button to ensure
they work properly.

3. If there is any problem that cannot

be resolved, contact Techman.

VISION Button

POINT Button
FREE Button

Analog 10 | pigital 110

Indication Light Ring

GRIPPER Button

Light module Flange (ISO 9409-1-50-4-M6)

Camera module

Hardware Version: 3.2 Document Version: 0
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LED light

Product ID

Inspection Place

LED light

all

N/A

Tools

Visual inspection

Check for any damage or dirt on

light module.

Go to Vision settings — Camera kit,
enable LED to check if the function
works properly.

If there is any problem that cannot

be resolved, contact Techman.

N/A

Camera

Inspection Place

Name

Camera parameter adjust - Autofocus test

Product ID Qty

all

N/A

Tools Visual inspection

N/A

N/A

1

Into Robot Setting—Vision Setting
Place a dice board within the
camera's field of view.

Select "Auto Once' to adjust the
focus automatically and check if
the image becomes clear.

Move the end module to a position
10 cm above the dice Board.

Select 'Auto Once' to adjust the
focus automatically and check if
the image becomes clear.

Move the end module to a position
30 cm above the dice Board.

Select 'Auto Once' to adjust the
focus automatically and check if

the image becomes clear.

Camera Parameters Setting
= -

White Balance

", & O

4

-

Focus

57

1

54

Auto Once

2

Live Video
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Flexibility

Product ID
Inspection Place Joint rotation all N/A
Tools Visual inspection N/A
L Set the robot to the zero position

and check if the robot arm is
straight.

2. Check the pin on the joint to ensure
the joint is in the correct position.

3. Set up a project to make all joints

rotate to limits.

4. Start the project, run at 10% speed
for 10 minutes, then run at 30%
speed for 1 hour, then run at 60%

speed for 1 hour.

5. If there is any problem that cannot

be resolved, contact Techman.

2.3 Inspection of control box while power is off

No Item Description Peirod Time
) . . Ensure the labels are present and legible. Replace them if .
1 Visual inspection 6 months 10 mins
necessary.
. Check filter every month, replace filter every 3 months or when it .
2 Filter . 3 months 10 mins
is necessary
3 Interal connection | Check the cables and wires inside the control box 6 months 30 mins
4 Battery Replace IPC battery 12 months 10 mins

Visual inspection

Product ID

Inspection Place Checking labels all N/A

Tools Visual inspection N/A
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Check for any damage or dirt on the safety
label and product label and replace them

if necessary.
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Filter

Product ID

Inspection Place Replace Filter

all N/A

Tools Visual inspection

N/A

I
|'|mm”“-“
””my‘ w"

’A.I‘

Check Check filter every month, replace

filter every 3 months or when it is

necessary

preRERY ¥ W
L L L W W L
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Internal connection*

Product ID

Inspection Place

Checking Cable Connections

all

N/A

Tools

Refer to Service manual

N/A

components:

IPC

Power Eater

SSD

2

3

4

5

6. Relay Board
7

8. Stick

9

LCM

Check the cables and wires of following

1. Power control board

Power Supply 24V
Power Supply 48V

Battery*

Product ID

Inspection Place

Replace Mercury battery

all

N/A

Tools

Refer to Service manual

N/A

find the IPC.

1. Open Control Box top cover and

2. Replace the mercury battery.

CR2032 with 2Pin connector.

2.4 Inspection of control box while power is on

No Item ‘ Description Peirod Time
1 Backup [Periodically backup the project and related settings. 1 month [ 10 mins
Stick ] ] )
2 , Check stick funtion 1 month | 10 mins
function
External ) ) )
3 _|Check functions of external connections 6 months | 30 mins
connection
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Power ) .
4 Check voltage of 48V PSU in OP mode and PreOP mode 6 months | 10 mins
Supply
Backup
Product ID
Inspection Place Periodical backup All N/A
Tools Refer to software manual N/A
Import/Export
Periodically backup the project and “
related settings.
- - =

Stick function
Product ID

Inspection Place Stick All N/A

Refer to software manual N/A

Tools

1. Check for any damage on the stick.
2. Create a project to test all stick

functions.
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External connection

Product ID

Inspection Place 10 port All

Tools Refer to hardware manual N/A

1. Check for any damage or dirt on the

I/O ports, and test them to ensure

the functions work properly.

2. Check for any damage or dirt on the

external EtherCAT port, IPC /O and

power socket, and test them to

GND

feXe] Il B
sos (IO OID| v
mwe ol

ensure the functions work properly.

wo (IO O]
s (MO O -
we (00O ~-

Power Supply
Checking Voltage value in LCM Display is 48 V (OP mode)

Name Product ID Qty
Inspection Place | Checking Voltage value in LCM Display is 48 V All N/A
Tools Visual inspection N/A N/A

Fower  Status 4

|
|
. 127472 |

I hnnnn

Checking Voltage value in LCM Display is

48 V when the robot is already launch

(OP mode: 48V; PreOP mode:43V)
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3. Tool list

ID No. Remark

Used to tighten the screws

(M3L14) of the 100-series joints

Used to tighten the screws

(M5L20) of the 400-series joints

Used to tighten the screws

(M6L20) of the 700-series joints

Used to tighten hexagon screws
(M3L14) with nylok patch (for the

100-series joints)

Used to tighten hexagon screws
(M5L20) with nylok patch (for the

400-series joints)

Used to tighten hexagon screws
(M6L20) with nylok patch (for the

700-series joints)

Used to tighten the hexagon

TOHNICHI

screws (M3L14) of the 100-series
50CL-MH

joints

Used to tighten the hexagon
TOHNICHI

screws (M3L14) of the 100-series
SH8D*5.5

joints

Used to tighten the hexagon
TOHNICHI

screws (M5L20) of the 400-series
150CL-MH

joints

Used to tighten the hexagon
TOHNICHI

screws (M5L20) of the 400-series
SH8D*8

joints
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Specs ID No. Remark

Used to tighten hexagon screws

10 mm TOHNICHI

(M6L20) with nylok patch (for the
150 kgf-cm 225CL-MH

700-series joints)

Used to tighten hexagon screws
SH10D x 10 TOHNICHI

(M6L20) with nylok patch (for the
10 mm SH10D*10

700-series joints)
M2.5 TOHNICHI  |Used to fasten the cover and the
6 kgf-cm 12RTD Control Box

Alstrong Torque screwdriver adapter

S2 T20 x 50 mm
BIT 50 mm (T™MS5I1, 12, 14)

Alstrong Torque screwdriver adapter
S$2 T10 x 50 mm
BIT50 mm |(TM5II, 12, 14)

TOHNICHI
BIT 10 mm Torque screwdriver adapter (TM5)
BIT 100 mm

M1.5-M10 Used to secure the Robot Base

Used to secure the inner parts of
Common length
the Control Box

Used to cut cable ties
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Specs ID No. Remark

Used to pick up cables and wires

120 x 2.5 mm? Used to secure cables and wires

150 x 3.6 mm? Used to secure cables and wires

Used to diagnose and
M3460 troubleshoot issues with voltage
and the PCB

Used to troubleshoot issues with

Male-to-male
the camera

J Used to troubleshoot issues with
| |Female-to-male
the camera
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Specs ID No. Remark

Used to connect the monitor

34.34*58.5 Used to collect and organize tools

Used to store screws for
135 x 200 x 39
maintenance

T06151 Used to remove screws

Used to pick up cables and wires

Used to secure the Robot to the

calibration platform

Used to cut cable ties

Used to wrap the connector of
18-mm-wide
the Camera Cable

Used to illuminate the inner parts
of the Control Box or examine the

inside of the joints
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Specs ID No. Remark
Used to clean the inner parts of
the Control Box
Write protection
For Windows system recovery
Techman
Engineer mode included
Robot
Techman
40 cm x 30 cm For camera calibration
Robot
Techman
20 cm x 15 cm For camera calibration
Robot
Length: 5 cm
Techman For Denavit—Hartenberg (DH)
Width: 5 cm
Robot calibration
Thickness: 5 mm
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4. Dissembling and Assembling the Robot

4.1 Quick maintance Guide

4.1.1 To ensure the safe operation, at least two people should work together to disassembly it.

4.1.2 Before disassembly, ensure that the robot is powered off completely and that the external power cord and
robot cable have been removed.

4.1.3 Before disassembly, remove the robot from the platform and place it horizontally on a non-hard surface
(e.g., blanket or sponge pad).

4.1.4 Before disassembly, take photos to record the status and wiring method when not disassembled for
reference during reassembly process.

4.1.5 Follow the right-hand rule when disassembling and installing screws.

4.2 Updates and calibration items after replacing component

V: Need to be done.
V' *: Need to be done manually.

X: No need to be done.

Software updating Calibration
EEPROM ESI FW Hand guide | Dynamic | Vision | Kinematics | Hand eye | Barcode Snake dance
Joint v v v v v X v v v v
End module v v* v* v v v v v v v
Camera X X X X X N N N N X
Power control board v v v X X X X X X X

4.3 Joint types

Position & SN
1st Joint 402 700 700 700 706
2nd Joint 402 700 700 700 706
3rd Joint 402 402 402 402 406
4th Joint 102 103 104 104 115
5th Joint 102 103 104 104 112
6th Joint 102 103 103 103 111

4.4 Assembling the joint covers:
If tightened with less torque than needed, the joint covers cannot be adequately sealed. If tightened with more

torque than needed, the covers may be broken.

Joint type Screw type Torque (Kgf.cm) Torque (Nm) No. of screws
100 series | M3L6 Torx socket head cap 6 0.6 3
400 series | M3L6 Torx socket head cap 6 0.6 4
700 series | M3L6 Torx socket head cap 6 0.6 4

4.5 Removing the 700 series joint cover:
®  Use the S2 Torx socket torque screwdriver (Figure 2) remove the four screws from the cover (Figure 1).

®  Gently take off the cover and keep the O-ring in the groove (Figure 3).
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- Figure 3 e

4.6 Removing the 100, 400 series joint cover
®  Use the S2 Torx socket torque screwdriver (Figure 2) remove the four screws from the cover (Figure 1).

®  Gently take off the cover and keep the O-ring in the groove (Figure 3).

Figure 1 Figure 2

Figure 3 je——

4.7 Removing the rubber band
Use a tweezer to pry off the rubber band.
® Avoid daming the rubber band (Figure 1).
®  Use the forefinger and thumb to pull out the rubber band (Figure 2).
® Remove the rubber band gently by hand or tweezer (Figure 3) (Figure 4).

[ Figures |

Figure 2
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4.8 Location of the Camera Cable

—

®
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4.9 Cables of the 700-series joint
® cable tie (point A).
IN MII Cable (point B).
OUT MII Cable (point C).
IN Power Cable (points J, K, E and G).
OUT Power Cable (points D, F, H and I).

Camera Cable (point L).
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4.10 Cables of the 400-series joint
® Cutthe cable tie (point A).
IN MII Cable (point B).
OUT MII Cable (point C).
IN Power Cable (points D and F).
OUT Power Cable (points E and G).

Camera Cable (point H).

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 34



e

4.11 Removing the cables of the 100-series joint

cable tie (point A).

IN MIlI Cable (point B).

OUT MII Cable (point C).

IN Power Cable (points D and F).
OUT Power Cable (points E and G).
Camera Cable (point H).
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4.12 Removing Joint Screws

4,12.1 Before remove Joint screws, ensure the Joint cable and connectors are disconnected; failure to

disconnect the cable may result in damage to the Joint cable or components due to pulling or interference when

removing the Joint.Unplug the cables of joints

4.12.2 Before remove Joint screws, remove Joint Cover and Joint Rubber.

4.12.3 Remove Joint screws (Fig. 2)

4.12.4 Repeated use of disassembled screws is prohibited, as the screw adhesive on the screws will become

W
T

ineffective, and the repeated use will increase unforeseen risks.

4.12.5 Tighten the joint screws according to the specified torque value provided below.

Joint type Screw type Torque (Kgf.cm) Torque (Nm)

100 series M3L12 HEX HEAD CAP 2041 2.0+0.1 8
400 series M5L20 HEX HEAD CAP 92+4.5 9.0+0.5 8
700 series M6L20 HEX HEAD CAP 150+7.5 14.7+0.8 10

4.12.6 Loosen the screws in a diagonal order, allowing their stress to spread evenly across all modules.

4.12.7 To tighten the screws in the correct direction, make sure the key (Figure 1) is inserted into the slot (Figure

2) for each module (Figure 3). Insert the @1.9-mm pin gauge into the positioning hole (Figure 4) to check if the

screws are tightened in the correct direction. However, any subsequent step for robot assembly should be

paused, if the positioning holes of two modules that are assembled together are not aligned and the pin gauge

cannot be inserted into the holes, or if the holes are too way off to insert the gauge.

Figure 1

Figure 2

Figure 3

Figure 4
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4.13 Disassembling/Assembling the Base
4,13.1 Put the Robot on the workstand (Figure 1)
4.13.2 Loosen the screws on the Base (Figure 2) (Figure 3)

4.13.3 Remove the Base cover (Figure 4)

4.13.4 Disconnect the cables inside the cables and loosen the screws between base module and Joint 1, the

base module can be removed.

Camrera
cable
!r 0y

@

4.13.1 Disconnect the cables inside the cables and loosen the screws between base module and Joint 1, the
base module can be removed.

4.13.2 Do the reverse steps to assemble the Base.
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4.14 Disassembly and assembly 700 Series Joint
4.14.1 Remove the Joint cover and Joint rubber.

4.14.2 Remove the Joint cable from the Joint °

4.14.3 Remove the screws connecting the Joint to other Joints or the Arm, then detach the Joint.
4.14.4 During assembly, follow the reverse steps of the previously mentioned procedure.

4.15 Disassembly and assembly 400 Series Joint
4.15.1 Remove the Joint cover and Joint rubber.

4.15.2 Remove the Joint cable from the Joint °

4.15.3 Remove the screws connecting the Joint to other Joints or the Arm, then detach the Joint.
4.15.4 During assembly, follow the reverse steps of the previously mentioned procedure.

4.16 Disassembly and assembly 100 Series Joint
4.16.1 Remove the Joint cover and Joint rubber.

4.16.2 Remove the Joint cable from the Joint °

4.16.3 Remove the screws connecting the Joint to other Joints or the Arm, then detach the Joint.
4.16.4 During assembly, follow the reverse steps of the previously mentioned procedure.

4.17 Disassembly and assembly Upper arm
4.17.1 Remove Joint cover and Joint rubber which in Joint 2 & Joint 3
4.17.2 Remove Joint cable which in Joint 2 & Joint 3
4.17.3 Remove the screws connecting the Upper arm to Joint 2 and Joint 3, then detach the Upper arm.
4.17.4 During assembly, follow the reverse steps of the previously mentioned procedure.

4.18 Disassembly and assembly Lower arm
4.18.1 Remove Joint cover and Joint rubber which in Joint 3 & Joint 4
4.18.2 Remove Joint cable which in Joint 3 & Joint 4
4.18.3 Remove the connecting screws between the Lower arm and Joint 4.
4.18.4 Remove the connecting screws between Joint L and Joint 3.
4.18.5 After removing the Lower arm, remove the screws connecting the Lower arm to Joint L, then remove the
Lower arm.Assembling/Dissembling the End Module

4.19 Disassembly and assembly End module
4.19.1 Remove Joint cover and Joint rubber which in Joint 6
4.19.2 Remove Joint cable which in Joint 6.
4.19.3 Remove the connecting screws between Joint 6 and the End module, then detach the End module.
4.19.4 During assembly, follow the reverse steps of the previously mentioned procedure.

4.20 Disassembly and assembly Light module
4.20.1 Refer to the picture below to remove the four screws securing the camera light source module.

»

4.20.2 Unplug the power cable of the light source module and remove the light source module, being careful
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not to let the O-ring fall off.

4.20.3 During the assembly of the End module, please follow the reverse steps of the previously mentioned
procedure.

4.21 Changing the Camera
4.21.1 Confirming the camera type: Before maintenance begins, the operator should check whether the Robot
is mounted with the IDS or TRI Camera. Both cameras are different with respect to their appearance, color,

dissembly, and assembly. The image below distinguishes between the two cameras.

IDS Camera TRI Camera

4.1 Dissembling the IDS Camera
4.1.1 Dissembling the End module: Remove the three M3L10 screws on the camera and separate the camera’s

cover from the End Module. The screws should be tightened with a torque of 10 kgf-cm.
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4.1.3 After the camera is removed, loosen the three M3L6 screws on the extender device board. The screws

should be tightened with a torque of 10 kgf-cm.

4.1.4 Remove the four M3L6 screws on the extender device board bracket. The screws should be tightened
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with a torque of 10 kgf-cm.

4.1.5 Remove the four M3L6 screws on the extender device board bracket. The screws should be tightened
with a torque of 10 kgf-cm.
4.1.6 After taking off the extender device board bracket, remove the two hex screws that secure the camera.

Then pick up the camera. The screws should be tightened with a torque of 10 kgf-cm.

€ iDS: ¥
UI11007XS<C TM
4103548596

4.2 Dissembling the TRI Camera
4.2.1 Dissembling the End module: Remove the three M3L10 screws on the camera and separate the camera’s

cover from the End Module. The screws should be tightened with a torque of 10 kgf-cm.
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amera cable

5V connector
from arm

4.2.3 After taking off the camera, remove the three M3L6 screws that secure the camera. The screws should be

tightened with a torque of 10 kgf-cm.

4.2.4 After the camera is removed (see the image below), install the new one. Do not remove and modify any

components of the camera.
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5. Calibrate the robot in maintenance mode

5.1 Tools and space
5.1.1 To avoid collisions, the gripper, external cables, and external equipment must be removed before
performing calibration.
5.1.2 For the X-version robot without a camera, only Dynamic Calibration and Hand-Guide Calibration need to
be performed.
5.1.3 Camera Calibration is required only when replacing the End Module or camera. If a Joint is replaced,
perform Kinematic Calibration, Hand-Eye Calibration, Verification, and Barcode Setting.
5.1.4 Before calibration, ensure the robot is securely mounted to the platform, and that the platform remains
stable without any shaking during arm movement.
5.1.5 Move the robot to the Home Pose while powered on and confirm there is no backlash or misalignment i
any joint.
5.1.6 During calibration, use standard indoor lighting as the primary light source. Additional lighting is
unnecessary unless in special environments with insufficient or unstable lighting.
5.1.7 To maintain stability in the relative position between the robot and the calibration plate, both must be

mounted on the same platform.

n

Tools and space

1 Maintenance dongle

Small dice board
2 *Only the new calibration plate can be used (the new version has a smooth . .
touch, whereas the old version has noticeable printed texture when touched). s

Big dice board
3 *Only the new calibration plate can be used (the new version has a smooth
touch, whereas the old version has noticeable printed texture when touched).

Landmark

4 *Only the new aluminum anti-reflective version of the Landmark (with part

number 6054-000008A-AR0 at the base) can be used, and ensure the
protective film on top has been removed.

MESMAAT S TN IO RS
47
5 Calibration plateform ‘ /

P/N: 6054-000008A-AR0
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Tools and space

7 TM5-700
/

<0
’

Illlﬂﬂlllllg g
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Ensure that there is enough space to perform the calibration.

TM5-900

.

Tools and space

TM12 / TM20

7

Ensure that there is enough space to perform the calibration.
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Tools and space
Ensure that there is enough space to perform the calibration.

7

TM16

A A
v/

DN\ -

NN NN S 2
\\\‘"

S sy ]

SNSONRNANN

5.2 Dynamic calibration and Hand-guide calibration

Dynamic calibration and Hand-guide calibration — Dynamic calibration

1. Select the @TMField DynamicCalibration
2. Switch the robot into auto mode and run the project.

' Run Setting

! @TMField_DynamicCalibration 100%

@TMField_HandGuideCalibration 100%

o D@D ‘%\IH

Omm/s 100% | 47B9 | « *MANUAL
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Dynamic calibration and Hand-guide calibration — Dynamic calibration

Dynamic calibration is running

Dynamic calibration completed

WVision Job

v Vision Job

Variables £ Variables

Dynamic calibration and Hand-guide calibration — Hand-guide calibration

1. Select the @ TMField_HandGuideCalibration
2. Switch the robot into auto mode and run the project.

Run Setting

eld_DynamicCalibration

® @TMField_HandGuideCalibration 100%

MANUAL
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Dynamic calibration and Hand-guide calibration — Hand-guide calibration

Hand-guide calibration is running

Hand-guide calibration completed

Vision Job

Vision bob

Variables

v Variables v
e =

5.3 Camera calibration

Camera calibration

» Configuration

System

Others

Maintenance mode

Motion/Project

Friction Leaning Failure Report
Go Jeroy

View

2. Select

Export
Hardware Test

Suzzer Off Buzzer On

Light Ret Light Green Light Bt

Auic

Check Button

Chede DiskDTve

Severe OF Severe On

3. Select Maintenance mode
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Camera calibration

Select a calibration mode to continue.

Single

Step Auto

Auto Run All

Which calibration mode would you like to continue?

e - - -
- =@ a B -
1. Camera Calibration 2. Kinematics Calibration 3. Hand-eye Calibration 4. Barcode Setting

Camera calibration

shown in @

3. After setting up, click @1-cm Plate Calibration to start the calibration

ye-in-hand Auto
Small dice board

Big dice board

Live Video

Status

Height SW-Status 1

1.  Use (D to move the robot to the designated position, then place the small dice board and make sure the camera can see the entire dice board as

2. Use (3 to adjust the parameters (Activate the built-in light and set the values as 255; for other settings, click Auto once)

*When the camera is not replaced, camera calibration is not
required. If camera calibration must be performed, please back
up the following files in advance: D:\Techman Robot\TM
Flow\Vision\Calibration\,

IDSZ Fkkkkdddkk COFTST| *kkkdkhk corTRI kkkkkkkk C

Jaint Angle Direct Mo
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Camera calibration

2. Run 2-cm Plate Calibration.

e .|

Eye-in-hand Auto

="

Status

Height SM-Status 1

8em

1-cm Plgte|Calibration result "

1. Setting up the big dice board properly after 1-cm Plate Calibration(small dice board) is completed.

Controller

Camera calibration

2-cm Plate Calibration completed.

Eye-in-hand Auto

Status
Height SMStatus 1
arepee
2-cm Plate Calibrafionresult
from 20cm to 60crp | 20em
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Camera calibration

Status

Height SM-status 1

[}

5.4 Kinematics calibration

If there is any status showing ‘not finished’ after completing the 2-cm Plate Calibration, use ‘Single Focus Calibration’ for re-
calibrating.

E.g. 20cm 5M-Status failed. So the ‘Board’ setting would be 2cm, ‘Focus height’ would be 20, ‘Resolution” would be 5M. Put the
big dice board on the camera FOV and click Next.

Calibration Selection

Board Controller
] i) E

Focus Height Payloa g |

Resolution

Instruction

Kinematic calibration

2. Select

Configuration
System

Others

0 mm/s
Maintenance mode
Motion/Project Friction Leaning Failure Report
Go Ten View Export
Hardware Test
— [o—
Light e igh Grown [r—
A
Chexk Button
Chancie DiskeDvive
evere O Severe On
3. Select Maintenance mode
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Kinematic calibration

Select Camera

GigE

Status

: e
'

Select a calibration mode to continue. X

Single
Step

Which calibration mode would you like to continue?

& - - -
- @ = = -
1. Camera Calibration 2. Kinematics Calibration 3. Hand-eye Calibration 4, Barcode Setting

Kinematic calibration

1. Click "Move to Initial Position" to move the robot to its initial position.

2. First, place the Landmark at position (0, 0, 100) relative to the camera (Figure A). Then, remove the Landmark and replace it with the 1 cm calibration

plate, ensuring the entire camera view is covered by the calibration plate (Figure B).
3. Set the camera parameters sequentially (Figure C) and save the settings.

4. After completing the parameter setup, remove the 1 cm calibration plate and place the Landmark back at position (0, 0, 100) relative to the camera

(A)Landmark placement position

(Figure A, or align the red and green frames in the camera view). Click "Kinematic Calibration" to start the calibration process.

(B)Place 1 cm
calibration plate

N =

vidhw

. Built-in lighting: Enable and set the value to 255
. Shutter Time: Set to 5000. Increase the value only if the light

source is unstable or insufficient.

. Gain: Set to 0
. White balance: Press "Auto once
. Focus: Set to 3

(C)Set camera parameter
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Kinematic calibration

1. Calibration will terminate after completing 40 successful calibrations (FinishTimes) or 15 failed calibrations (FailTimes).
2. After calibration, if the error value is below 0.3, the calibration is considered successful. If the error value exceeds 0.3 or the
calibration fails, provide the following to Techman: Camera view images, photos of the environment, video of the calibration

process, Logs from the same day.

fite = |

Eye-in-hand Auto

Error

ftem Counts

5.5 Hand-eye calibration and Verification

Hand-eye calibration & Verification

» Configuration
System

Others

2. Select

Maintenance mode

Motion/Project

Go Zenn

Hardware Test

Buzzer Off Buzeer On

A
Check Button
Chedk DiskDrive

Severe O Severe On

Light Red Light Grosn

Light Bt

Friction Leaning Failure Report

View Export

3. Select Maintenance mode
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Thewshold l

Hand-eye calibration & Verification

Select Camera
GigE

Eye-in-Hand n

02 v . x v

Select a calibration mode to continue.

Single
Step

Which calibration mode would you like to continue?

(0] -
- @
1. Camera Calibration 2. Kinematics Calibration

-

=

J. Hand-eye Calibration 4, Barcode Setting

Hand-eye calibration & Verification

1. Press ‘Move to Calibration Position” to move the robot to the designated position.
2. Continue using the calibration position and camera parameters from the Kinematic Calibration.
3. Press ‘Hand-eye Calibration’.

Eye-in-hand Auto

E——

Live Video

Status

item Status

Controller
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Hand-eye calibration & Verification

1. After completing the calibration, if the error value is below 0.3, the calibration is considered successful.
2. |If the error value exceeds 0.3 or the calibration fails, send the following to Techman: Camera view images, photos of the
environment, video of the calibration process, Logs from the same day

it | |

Eye-in-hand Auto

Controller

Payload kg

The Hand-eye Calibration is completed

Status

item Status

Hand-eye calibration & Verification

1. Press ‘Move to Verification Position’ to move the robot to the designated position after completing the hand-eye calibration.
2. Place the small dice board, turn on the camera light, and adjust camera parameters to ensure the small dice board can be
detected. Then press "Verification’.

Controller

Status

item Status
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Hand-eye calibration & Verification

1. After calibration is complete, please ensure that the first and second values are below 0.5, and the third and fourth values are below 1.
2. If any of the values exceed the specified limits, please redo the Hand-eye calibration and Verification.
3.

If the error value exceeds 0.3 or the calibration fails, send the following to Techman: Camera view images, photos of the environment, video of the

calibration process, Logs from the same day
S _

Controller

Eye-in-hand Auto

Status

item Status

5.6 Barcode setting

Barcode setting

» Configuration

System
Maintenance mode
Others -
Motion/Project Friction Leaning Failure Report
- View Export
Hardware Test
Buzzer Off Buzzer On
2. Select
Light Red Light Gresn Light Bhoe
Audic
Chexk Button
Chanke DiskeDrive
Severs Off Severe On

3. Select Maintenance mode
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Barcode setting

Select a calibration mode to continue. X
Engineer Select Camera
< Single
s ;:";p‘ Auto
Which calibration mode would you like to continue?
— -] - - - -
st [ 5 B M| " - wtaall 6
Hand-eye calibration & Verification
1. Press ‘Move to Barcode Position’ to move the robot to the initial position.
2. Press ‘Camera Parameter Auto Once’ to set the camera parameter automatically.
« .| |
Eye-in-hand Auto Controller
o Live Video a s W v
Status 0 g
item Shift Pixel feg jeg
deg
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Hand-eye calibration & Verification

1. Press ‘Set Barcode as Target’ to save the present barcode location.
2. Press ‘Save setting’ and finish the calibration.

« tit | |

Eye-in-hand Auto

Controller

¢ B s Torge | The target is set successfully.
L C i v pee v

Status

item Shift Pixel

5.7 Snake dance project

Snake dance

1. Create 2 nodes, each with following joint angles:

Node 1 | Node 2
J1 260 -260
12 90 -90
13 -150 150
14 90 -390
15 170 -170
J6 110 -110

1. Make the 2 nodes run in a loop, run at 10% speed for 10 minutes, then run at 30% speed for 1 hour, then run at 60% speed for 1 hour.

2. During the project, if there is any error codes appear, or any abnormalities occur (e.g. noise, jittering... ), contact the FAE or refer to
the error code list first.

3. [If there is no abnormality after the test, the robot is ready for use.
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6. Disassemble/Assemble the Control Box

6.1 Disassemble/Assemble the Control Box
Disassemble the Front cover °
Disassemble the Back cover -
Disassemble the Left cover °
Disassemble the Right cover -

Disassemble the Top cover °

Disassemble the LCD screen cover -

Top cover 1

lBackcover

o | Right cover }

| Left cover | < N
“*| Front cover

Required Tools
® 3 Phillips screwdriver

® 3 T20 Torx screwdriver

Disassemble the Front cover
®  Put the Control Box in a clean working space (laying a blanket in the spread is recommended to avoid
scratching the control box) and loosen the two Torx screws (as shown in Figure 1).

®  Carefully pull the Front cover out along the track (as shown in Figure 2).

Figure 1
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Disassemble the Back cover
®  Put the Control Box in a clean working space and loosen the two Torx screws (as shown in Figure 1).

®  Carefully pull the Back cover out along the track (as shown in Figure 2).

Figure 1 Figure 2

Disassemble the Left cover

®  Refer to Disassemble the Front cover and disassemble the Back cover for relevant operating instructions (as
shown in Figure 1).

®  Use the Phillips screwdriver to loosen the screw on the Left cover (as shown in Figure 2).

® Remove the Left cover (as shown in Figure 3).

SBCAA 0w P
S A

Figure 2

Figure3 |

Disassemble Right cover

®  Refer to Disassemble the Front cover and disassemble the Back cover for relevant operating instructions (as
shown Figure 1).

®  Use the Phillips screwdriver to loosen the screw on the Right cover (as shown in Figure 2).

® Remove the Right cover (as shown in Figure 3).

Figure 2 Figure 3

Disassemble the Top cover
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Refer to the previous operating steps to disassemble the Front cover, the Back cover, the Left cover, and the
Right cover of the control box (as shown in Figure 1).
Use the Phillips screwdriver to loosen the screw on the Top cover (as shown in Figure 2 and Figure 3).

Remove the Top cover (as shown in Figure 4).

Figure 1 Figure 2 Figure 3

Disassemble the LCD screen cover

Disassemble the Front cover o
Refer to the previous operating steps to disassemble the Front cover -
Remove the two cables (as shown in Figure 2).

Use the Phillips screwdriver to loosen the four screws and remove the LCD screen cover (as shown in Figure

Figure2 |= . Figure 3

6.2 Disassemble/Install the IPC cables
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Preparation
®  Refer to the previous operating steps to disassemble the Front cover °

® Loosen the external SSD rack and remove the rack (as shown in Figure 1 and Figure 2).

Figure 2

THlN‘Fi.ATHEAp
K631

IPC Cable Wiring

Power Cable to PCB

Power Cable to CPU
Fan

Power Cable to SSD

Signal Cable to PCB RJ45 Cable to PCB

USB Cable to PCB Sata Cable to SSD

If the robor is TRI camera version, it comes with an extra RJ-45 Cable (as shown below framing in red).
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Disassemble the IPC
® Disconnect all the cable on the IPC.

® Loosen the four screws on the IPC and remove the battery.

BIG FLAT HEAD
K631

L

: | :' | ‘ ”@ ‘
1 |
ke I8 ;‘ §/

1844040000

Assemble IPC and reinstall the IPC cables

®  Operate the previous steps in reverse while assembling the IPC.

Items to check:

® The battery must adhere to the control box.

® The power cable of the CPU fan is wrapped around the IPC power cable to prevent the fan from being
damaged by it.

® The black and yellow conduits install correctly.

® The RJ-45 cable connects to the Ethernet port of the IPC correctly.
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6.3 Disassemble/Assemble Power Control Board

Preparation

shown in Figure 1 and Figure 2).

Power Control Board Cabling

Power Cable to

Figure 1

Signal Cable to
EX 10 Board

Chamber Fan
A\

LLERRRRERRARRR L RN R R ARRRRREE)
IDE Cable to

EX 10 Board
T

Signal Cable to Relay
Board

T

I

i

L

= -
-4 N
- LRl
Ll
Power Cable Power ‘Cable to Stick
to PSU 24V IPC
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Lan Cable
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L RJ45 Cable to Robot Cable

RJ45 Cable to Robot
Cable

Signal Cable to IPC
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If the robor is a TRI camera, the configuration comes as below. (The cable in the frame in red is cancel).

‘“‘“‘““"yﬂnlwn —
Y

Power Cable from
PSU 48V

Power Cable from
Robot Cable

Power Cable to
Power Eater

Power Cable from
PSU 48V

Power Cable from
Robot

Power Cable to
Power Eater

1
XN
[

3

4
| 1

X

2

3

a

Disassemble the Power Control Board
®  disconnect all the cable on the Power Control Board.
® Loosen the screws on the Power Control Board rack to remove the Power Control Board cover (as shown in

Figure 1 and Figure 2).
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® Loosen the screws on the Power Control Board and disassemble the Power Control Board cover (as shown in

Figure 1).

6.4 Disassemble/Assemble the Relay Board
Preparation

®  Refer to the previous steps to disassemble the Front cover and the LCD screen cover.

Relay Board Wiring

Power Cable to AC
Adapter

Power Cable to PSU 24V

Signal Cable to PCB Power Cable to PSU 48V

Disassemble the Relay Board

® Disconnect the cables on the Relay Board.
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® Loosen the screws on the Relay Board and disassemble Relay Board.

2

€ My

n
=
)

cAH-e-,
onnector Bord ER.D

Assemble the Relay Board

®  Operate the previous steps in reverse while assembling the Relay Board

6.5 Disassemble/Assemble the Relay Board (DC & SEMI)

Preparation

®  Refer to the previous steps to disassemble the Front cover and the LCD screen cover on the control box.

The Relay Board Wiring

Signal cable to PCB
(SEMI)

Signal cable to EMO
(SEMI)

Signal cable to PCB

Hardware Version: 3.2 Document Version: 0
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Power Cable to DC
breaker

Power Cable jumper Wire
on Relay Board

Power Cable from PSU
24V

Power Cable from PSU 48V

Power Cable from DC
breaker

Power Cable to
DC breaker

Power Cable
to PCB

Power Cable from PSU 48V
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The SEMI Wiring

Power Cable

Used in Relay Board and Power

Relay
Power Cable
Power Cable
Used in ReIa)&Sg;rd and Power Power Cable

Used in Relay Board and Power

Relay
Power Cable

Disassemble the Relay Board

® Disconnect all cables on the Relay Board (as shown in Figure 1 ~ Figure 2 ~ Figure 3).

o 2
c

~
4

"O: o .

® Disconnect all cables on the Relay Board.
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Assemble the Relay Board

®  Operate the previous steps in reverse while assembling the Relay Board.

6.6 Disassemble/Assemble the EX 10 BOARD
Preparation

®  Refer to the previous steps to disassemble the Front cover.

The EX 10 BOARD Introduction

Hardware Version: 3.2 Document Version: 0
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Thumb Screw

g 706-10020A
’ THAA_EX-10 Inside boagdui’% A

AAAenAARccsae

IDE Cable to PCB

Thumb Screw

Jack 2P/3P/6P/9P/10P

Signal Cable to PCB

e i :H“W” '
.

IDE Cable

IDE Cable

A

s I T LU LU LU

Disassembel the EX 10 BOARD

®  Toggle the switch up to remove all I/0O connectors from the EX I/O ports.

®  Loosen the two thumb screws and separate the EX I/O port modules.
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® Remove the two flat-blade conduits.

® Disconnect all the cables on the EX 10 BOARD.
®  Pull up the hooks on both sides of the EX |0 BOARD and then unplug the I/O cable.
® Loosen the screws on the EX IO BOARD and disassemble the EX 10 BOARD.

- e OZ0R0L A
‘ -:Q THAA_EX~10 Inside board %%%kiﬁu (&)

AAASALAACcsas e

I PPN PP e e

6.7 Disassemble/Assemble the Power Eater
Preparation

®  Refer to the previous steps to disassemble the Front cover, the Back cover, and the Left cover.

The Power Eater Introduction
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Power Cable to PCB Power Cable to PCB

Chamber Fan Power Eater

Disassemble the Power Eater
®  Cut off the cable tie (as shown in Figure 1).

® Disconnect the fan power cable from the Power Control Board (as shown in Figure 2).

® Disconnect all the cables.
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® Loosen the screw of the Power Eater at the left of the control box (as shown in Figure 1).
® Loosen the screw of the Power Eater at the back of the control box (as shown in Figure 2).

® Loosen the screw of the Power Eater at the front of the control box (as shown in Figure 3).

Assemble Power Eater
Reassemble the Power Eater

® Operate the previous steps in reverse while assembling.
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6.8 Disassemble/Assemble Power Supply
Preparation

®  Refer to the previous steps to disassemble the Front cover and the Back cover.

The Power Supply Introduction

PSU 24v

Power Cable to Relay
Board

Ground Wire

Power Cable to PCB

Middle shelf
Ground Wire
Ground Wire
Power Cable to PCB
Power Cable to Relay PSU 48V
Board

Disassemble the Power Supply 24V
®  Refer to the previous steps to disassemble the Relay Board (as shown in Figure 1).

® Loosen the screws the back of the Relay Board (as shown in Figure 2) °

A
Figurel [

® Disconnect all the cables from the Power Supply.
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® Loosen the screw at the left of the Power Supply (as shown in Figure 1).
® Loosen the screw at the right of the Power Supply (as shown in Figure 2).

® Loosen the screw at the bottom of the Power Supply (as shown in Figure 3).

Crigrer [0

® Loosen the screws at the middle shelf behind the Power Supply.

Disassemble the Power Supply 48V
®  Refer to the previous steps to disassemble the Relay Board (as shown in Figure 1).

® Loosen the screws the back of the Relay Board (as shown in Figure 2) °
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® Disconnect all the cables from the Power Supply.

® Loosen the screw at the left of the Power Supply (as shown in Figure 1).
® Loosen the screw at the right of the Power Supply (as shown in Figure 2).

® Loosen the screw at the bottom of the Power Supply (as shown in Figure 3).

Figure 3

rigrer [

® Loosen the screws at the middle shelf behind the Power Supply.
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Reassemble the Power Supply

®  Operate the previous steps in reverse while assembling.

6.9 Disassemble/Assemble the Power Supply (DC & SEMI)
Preparation

®  Refer to the previous steps to disassemble the Front cover and the Back cover.

The Power Supply Introduction

PSU 24v

PSU 24V Cable

Middle shelf

PSU 48V Cable

PSU 48V

Disassemble the Power Supply 24V
®  Refer to the previous steps to disassemble the Relay Board (as shown in Figure 1).

® Loosen the screws the back of the Relay Board (as shown in Figure 2) °
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Figure 2

Figure 3

® Loosen the screw at the left of the Power Supply (as shown in Figure 4).
® Loosen the screw at the right of the Power Supply (as shown in Figure 5).

® Loosen the screw at the bottom of the Power Supply (as shown in Figure 6).

— | Fisures_

® Loosen the screws at the middle shelf behind the Power Supply.

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 79



Figure 7

Disassemble the Power Supply 48V

®  Refer to the previous steps to disassemble the Relay Board (as shown in Figure 9).

® Loosen the screws the back of the Relay Board (as shown in Figure 10) °

Figure 10

® Loosen the screw at the left of the Power Supply (as shown in Figure 11).
® Loosen the screw at the right of the Power Supply (as shown in Figure 12).

® Loosen the screw at the bottom of the Power Supply (as shown in Figure 13).

Figure 11 [ 7 Figure 12 o Figure 13

® Disconnect all the cables from the Power Supply.
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Figure 14

® Loosen the screws at the middle shelf behind the Power Supply.

Reassemble the Power Supply

® Operate the previous steps in reverse while assembling.

6.10 Disassemble/Assemble the Stick
Preparation

®  Refer to the previous steps to disassemble the Front cover and the Back cover.

Disassemble the Stick
®  Cut off the cable tie (as shown in Figure 1).
®  Pull out the C-shaped buckle on the Stick (as shown in Figure 2).

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential

81



® Disconnect the Stick cable from the Power Control Board.

Assemble the Stick

Operate the previous steps in reverse while assembling.

Reconfigure the Computer Name

® The computer name must be the same as the name under the Stick QR code.

Figure 4 |
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® Inthe dongle into the Control Box (as shown in Figure 1).

® Remove the robot cable from the Control Box and turn on the Control Box (as shown in Figure 2).

M TECHMAN ROBOT INC.

Figure 1 |

®  Enter the HMI system screen and see the error code 0x0000003C.
®  Click EXIT to go back to Windows (as shown in Figure 7).

System Failure Reporter

System 09:39:14 0x0004F000 Server init st
09:39:44 0x0000003C This M

init Contre

QECM 09:39:45 0x0004F000  at TMflc

Export

) "

Figure 7

Launch File Explorer.

Right-click on This PC.

Disable the Windows recovery function (contact with TM Robot for the relevant method to operate).

Click Properties (as shown in Figure 11) > Rename this PC (as shown in Figure 12).

1 (5
) [ Compuer » B = 5
Ongance = » » - 0.0
! your omp
X Favorttes 4 Hard Disk Drives (2)
I Desinop. Local Disk (C) New Volume ()
n e— = . A8 s
N Doionds D 535 6o ect 199 =" Ty v Lot
5 Recen Plces
4 Devices with Removable Storage (1
4 Ubranes. TMROBOT (E)
* Documents. =
= Pt
B videor Yo
Sort by
1 Computer Syt
a Local Disk (C) L e e Touch rput s vl o th Dipley
a Mew Vokame 0
e o
= TMROROT () Pase hoacit nd
UndoMaore anz || feoos
[ ap—
Add s networkocation 1=,
T I
- WORKGROUP Memery 4008 :
Figure 11 [rencnono Figure 12
- — — — = L
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Click Rename this PC (as shown in Figure 13) -

Input the name below the Stick QR code in the field of computer name and click OK (as shown in Figure 14).

| System Properties

i

| Computer Name [ Hardware | Advanced | System Protection [ Remote

s L Windows uses the following information to identfy your computer
S onthe network

F

Computer description |
For example: "Ktchen Computer” or "Mary's
Computer”.
Full computer name: TM163005
Workgroup WORKGROUP
To use a wizard to join a domain or workgroup, click Network 1D
|
R Network 1D Network ID...
To rename this computer or change its domain or Change.
workgroup, click Change. 7J
b{
| | Concal ] [ ooy

igure 13

> " f——

shown in Figure 15).

Computer Name/Domain Changes

You can change the name and the membership of this

More information

computer. Changes might affect access to network resources.

Computer name:

TM163005

Full computer name:
TM163005

Member of
Domain:

©) Workgroup:
WORKGROUP

B
i

Figure 14

Insert the robot cable back to the control box, and turn on the robot.

Launch the HMI page, and ensure the computer name is the same as the name below the Stick QR code (as

i

TMS-700

TM164714

7/
Figure 15
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6.11 Disassemble/Assemble the SSD

Preparation

Refer to the previous steps to disassemble the Front cover and the LCD screen cover of the control box.

Disassemble the SSD
® Disconnect the wire and the SATA cable from the IPC.

Sata Cable to SSD

Power Cable to SSD

® Disconnect the wire and the SATA cable from the SSD.

® Loosen the screws on the back cover of the SSD.

Power Cable
to SSD

Sata Cable to
SSD

;

Assemble the SSD
Assemble the SSD
®  Operate the previous steps in reverse.

® Refer to the previous steps to configure the computer name again.

6.12 Change the Air Filter
Disassemble the Air Filter
® Remove the rubber edge.

® Loosen the thumbscrew and pull out the air filter and the tray at the same time.
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Install the Air Filter

® Change the filter (if necessary) Operate the previous steps in reverse.
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7. Circuit Diagram

7.1 HW3.2 TM5A
ECat Ex_I/O Module e
CH2 |y LCM || = Power(0V) -———————-
= | [ [ Module
= i IN Side 10 board -
ower i Signal —
eater !
SSD HD
Fan 3 e cnz1 cn20 . | ‘
USP1 JSATAY
IPC_i7
i Safety control board
= cN12
e — m— ot
T ‘;:E cN1T 1oz
CNS. P RU45 [LANS)
- 2 usar Stick Module
Ed [=XE RU45 (LAN4)
Robot L I L CN16 cnig
cconnector ?.:EZ
Robot %
Camera i
3 : DC_24V
o e PSU1 400W/320W
NS L
- Relay e 'y
AC board 3 E I
Socket 3 E DC_48V_OUT
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Safety control board
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7.3 HW3.2 TM5A-M

e Ex_I/O Module Power
CN2 oo LCM e
o ; \ | Module
: IN Side 10 board ‘ _—
PET3T : Signal —_—
eater ' an
SSD HD
Fan : CH15 CNe CN21 CNZ2O ‘ ‘
. 14 (EE) JSP1 JSATA1
CN13
“IEE IPC_i7
CNT
. Safety control board
i CN12
v leNfD
1 cng (=
e CNE (A K]
CNE P RU45 (LANS)
" = usat Stick Module
Ja CN18 RJ45 [LANS)
Robot CN1E g
connector
48 T
Rabot E
Camera !
i i DC_24v
i e PSU1 500W
Breaker e o A
n o [
DC M-Relay . B
Conn ) e e i PSU2 1000W
"""" DC_ov_OouT
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— Ex_I/O Module —_—
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‘ | Module EtherCAT
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Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 88



e,

8. Indication Light

8.1 Definitions of the Indication Light on the Robot Motherboard Assembly:

Signal Color
Green Red
State
MCU ON (normal state) ON ON
Error X random flashing

Firmware Error

Flashing: ON/OFF

Flashing: ON/OFF

No Firmware

ON

ON

Servo ON/OFF

fast/slow flashing

OFF

Red Light

The Location of the Indication Light on the Robot Motherboard Assembly

8.2 Definitions of the Indication Light on the USB Signal Booster

Signal Color Yellow Green
State
Power ON ON slow flashing
Error ON random flashing
USB Connecting ON ON after 3 seconds of fast flashing
Data Transferring ON fast flashing

Hardware Version: 3.2 Document Version: 0

TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 89



Green light

Definitions of the Indication Light on the USB Signal Booster

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 90



e

9. LCM

9.1 Overview
9.2 Note: Rapidly press the M/A button on the stick twice to switch pages.
LCD Module Screen Layout

Head Line

Information _ ,
Area LEDMarks
Status Line
General Information
Power Type:
Mode : AC:220/110
Manual DC : 24V / 48V
Auto

24V Power source:
Internal
External

48V Power level:
Limited

Full

Off
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OP state 48V Limited conditions;
48vNG : Rapid dropped

48vOC : Over current
vLO : Low voltage

Power State |Identifier

ay vy 4
Heartbeat Mark Area: Aux Mark Area:
Heart : Normal MA : BFT ready Cross : WDT timeout
Lock : Stick Locked ! : EtherCAT Error
Flash : AC110/DC24 power lost Cross : Stick cable NG
~Flash : AC220/DC48 power lost X : Safety Alarm
€ Robot Model:
S B )
€ Link Status: - 00=TMS5
Port 3 =linked - 01=TMAA
Port 2 =no link <=8
pgrt | =E(,)1k::; ' @ ConfigurablelO:

. - s i B v Normal
Port 0 =linked \ v' Configured

EtherCAT ESM state

LCD Module Main Screen:

Check the connection status of the robot associated components

@ Port 0,3 no link
v Port 0 to IPC
v" Port 1 to Safety Monitor

mEssssssssEssssssssseannany «wnepp ¥ Port2to Ethercat extension
Cmm——— v Port 3 to Robot

Hardware Version: 3.2 Document Version: 0
TECHMAN ROBOT INC. 5F., No. 58-2, Huaya 2nd Rd., Guishan Dist., Taoyuan City, 333411, Taiwan

Techman confidential 92



e

Connect to the Network

Wait for Network Communication
initialized by EtherCAT Master

Port 3,1,0 linked
All required links < &8
established

Power Supply _ W
Type '

< ,
EtherCAT yet to be
initialized

Connect to the EtherCAT Master

ez unnne AR NENN

. Robot 48V
* Current Limit

Waitfor “Robot Ready” command from Robot Controller

— piiy

A

- -

(BOELT L3

o> Le -

\ J
EtherCAT Master Configured EtherCAT link

Connected to the Robot Controller (Pre-Operation Status)
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Robot not ready

After received
“Robot Ready”
command from
Robot Controller

48V Power
supplied to

* Robot : Limited
current

Connected to the Robot Controller (Safe Operation Status)

Pre-OP

Safe-OP

ESM set to Safe-
OP state, PDO
input available

Connected to the Robot Controller (Operation Status)
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ESM set to OP

state, PDO
input/output
available

48V Power
supplied to

" Robot : Full
current

Robert Controller Information

Robot Controller Message Line:
Display Message/ErrorCode
from Robot Controller
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9.3 Key Locker:
Mode Lock (Manual Mode)

Manuai Mode

Password
confirmed, Mode
key is unlocked
and changed to
Auto mode

Mode key was locked
change to Auto Mode required a
password permission

Mode Lock (Auto Mode)
Auto Node

= Changed to
abhot B Manual mode,
the Mode key is
auto-Locked

Mode key wasnot locked
can change toManual mode without limitation
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9.4 Emergency Stop
Cat.1 E-Stopped mode

Normal
Emergency Stopped Mode
E-Stopped
Mode
E-STOP
pressed
» 48V Power
. . TR s SUpp"ed tO
Blinking “1": :
EtherCAT link lost due to Robot : off

Robot was powered-off

Safe Startup Mode

E-Stopped
Mode

Safe Startup
Mode

G

FreeBot key
is available tof g =2 -STOP
adjust the released
attitude of‘ 1d «
Robot
| 48V Power
supplied to
Safe startup mode ™ Robot : limited /
exit instruction
full current

Buzzer:

Buzzer Beeping
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Blinking:
Buzzer beeping

Mute Mode

Buzzer Beep Muted
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Blinking: Mute
Buzzer beeping Mode
but muted

9.5 Engineering Page

Revision Info

PCB Revision

ProductiD »F/WRevision

or HWID

F/W Timestamp

Power Status
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Voltage of external
24V input

Voltage of 48V
power
supplied to

Current of Robot

internal 24V
consumed

Current of 48V
——» consumed by
Robot

Temperature of
Control Board

1/0 Status
Digital Digital
Input Output
channels chanels
Analog
Input «
channels Analog

-Output
channel

Vout : Voltage mode Analog output
lout : Current mode Analog output (N/A)

Safety 1/0 Status
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Input status output status

ESC Error Count

EtherCAT
Port ‘O~3

Processing
»Unit Error
‘ Count (hex)
7] Process Data
nle <UF> -»|nterface Error
) { ' Count (hex)
Error Types:
IF : Invalid Frame
RxE : Rx Error v
FRxE : Forwarded Rx Error Error Count
LL : Link Lost (hex)

Configured DI Ports

Configured DI
Normal DI _ channels:
channels »Input Function

specified
accordingly

Configured DO Ports
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Normal DO _
channels

ADCsp _
OK -

EEPROM2c
OK

4
Onboard LED,2¢
OK

Power Failure Log

Hardware Version: 3.2 Document Version: 0
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Configured DO
channels:

» Output Function
specified
accordingly

, DACgp

OK

ESCspi
OK

—

Stick LED2¢
OK

—>»

_ Stick Key,2¢

- OK

~ RS232

" not connected
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Recoding of Voltage and

Current value when Power
Failure occurs (if any).

LED Status Indication

Onboard LED
Status Marks

~» Meanings of these Marks

Blinking:
Alive

48V Voltage calibration status:
oli : not calibrated
ashed : calibrate

Master Log
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A\
Last 10 Tracking code records
of Robot Controller Log for

debug (if any).
#0 is the lastest log recorded

Message Log

Recorded Count
(Max 30)

Record index

W

Last 30 Error code records of
HMI Log for debug (if any).

#0 is the latest log recorded

Message Log (9 entries in total)
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Record index -1 €y 3 QL_Ogsrecorded

Browsing Logs:
Double-clicked + : Up (next record)
Double-clicked - : Down (previous record)

9.6 Power Off Sequence
Power Off Countdown Timer
Countdown

» to power off
the system

Blinking :
down-counting

Instruction:
Press PAUSE key to pause

the down-counting

Power Off Countdown Paused
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e Countdown
Blinking :
down-counting paused to power off
gp the system
Il Techman Robot 31=
“Shutdown anYwad. ..
Instruction:

Press PLAY key to resume
the down-counting

Power Off
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10. Software Application

10.1 Configure IDS Ueye
10.1.1 Configuration

1. Click Camera > Basic settings.

Initialize and capture
Standby

Close

Reset to defaults

Start live video
Snapshot

Basic settings
Brightness and contrast

Sharpness
Color

LuT

Sensor features

Clear counters

2. Set Size t01280 x 960 and Frame rate to 10 FPS.

4o Vs Cochpit - URIBITICS -0 1 - Salo s IDSSea1e- Teloia]

Frymes: 1007 Dizplry. 1436 Fuded: 8 Recon:?

3. Click Window > Performance overview.
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ew Camera Draw fmam Help
| ’ Line view (horizontal)
Line view (vertical)
Histogram
Zoom window
Pixel peek window
Waterfall window

Log window

Performance overview

4. The abnormality of cameras is shown as the table below. This table lists the categories and the
occurrences of each camera abnormality. Please approach TM Robot and submit the table

screenshot if anomaly.

T Vi CorvpR - VRIS 01 1 - Seia) GRS evera]
Fhe fon Veew  Comers  Drow Windows .

TEiE

| Frame Tenng ety 38 mo)
Gubsd
PS5 from Comers

Fromes 2512 Dizplr: 3511 Faded: 8 Recond
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10.2 Update EEPROM, ESI, and Firmware Data

After replacing the robot joint, the power control board, or the end module, it is required to update EEPROM,
ESI, and Firmware Data in the slave. Otherwise, users will receive warnings with error codes such as 0x4E and
0x3C.

Access to the lower-level system operation:

1. Turn off the control box and the robot.

2. Press and hold the emergency switch on the robot stick and insert the dongle into the USB port of the
control box.

3. Turn on the system.

4. While proceeding to TMflow, warning messages with error codes prompt for the disconnection between the
robot and the control box by the initiation of the emergency switch. At the moment, click Exit at the bottom
left to enter the lower-level system.

5. Press and release the emergency switch on the robot stick after entering the lower-level system.

Caution:
Before updating the EEPROM, ESI, and firmware, ensure turning on the
robot correct. Operators can check if the robot is on by the indication

light ring on the end module. Under normal circumstances, it is flashing
in red now. Do not perform any updates and operations if it is off or not

Update EEPROM

flashing in red.

1. Go to D:\RobotFile.

@W‘: » Computer »

Organize v

457 Favorites
Bl Desktop
8 Downloads
4. Recent Places

4§ Libraries
*| Documents
o' Music
e Pictures
B videos

4% Computer
. Local Disk (C)
u New Volume (D:)
«= TMROBOT (E)

€ Network

Properties

System properties Uninstall or change a program

Map network drive

Open Control Panel

# Hard Disk Drives (2)
Local Disk (C:)
 em— —
SV 615 G free of 19
4 Devices with Removable Storage (1)

TMROBOT (&)
[}

@ 755 Gb free o B4 6

Robotfde 0120623 NG
Robotf e backup 01 0623

2. Create a text file (.txt) naming in eepromupdate5.txt.
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3. After the robot shuts down completely, restart the system to finish the update.

Update the ESI

1. Once the replacing part is the End module, select the respective robot batch file in the path list below

following the path D:\Techman Robot\TM Flow\ModuleReleaes\ESI to update ESI.

Z. TM5  [Robot S/N : BAXXXXXX
AC Type
TM5-900 UpdateEsi_TM5_900ACA
TM5-700 UpdateEsi_TM5_700ACA
TM5X-900 UpdateEsi_TM5X900ACA
TM5X-700 UpdateEsi_TM5X700ACA
DC Type
TM5-900 UpdateEsi_ TM5_900ACM
TM5-700 UpdateEsi_ TM5_700ACM
TM5X-900 UpdateEsi_TM5X700ACM
TM5X-700 UpdateEsi_TM5X700ACM
TM16 [Robot /N : BAXXXXXX
AC Type
T™16 UpdateEsi_TMA-090ACA
TM16X UpdateEsi_TMAX090ACA
DC Type
TM16M |UpdateEsi_TMA-090ACM

3. Once the replacing part is the Joint or the Power Control Board, execute UpdateEsi.bat in the path

TM12/14 ‘Robot S/N : BAXXXXXX
AC Type

T™M12 UpdateEsi_TMA_130ACA
TM14 UpdateEsi TMA-110ACA
TM12X UpdateEsi_ TMAX130ACA
TM14X UpdateEsi_ TMAX110ACA
DC Type

TM12 UpdateEsi_ TMA-130ACM
TM14 UpdateEsi TMA_110ACM
TM12X UpdateEsi_TMAX130ACM
TM14X UpdateEsi_TMAX110ACM
TM20 [Robot S/N : BAXXXXXX
AC Type

TM20 UpdateEsi_TMA-13AACA
TM20X UpdateEsi_ TMAX13AACA
DC Type

TM20M UpdateEsi_TMA-13AACM

D:\Techman Robot\TM Flow\ModuleReleaes as step 3 below to update ESI.
4. Double-click the left mouse button to execute UpdateEsi.bat.
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B Esi
B rw

B CheckRixLicense

E¥ QuerySlavelnfo

. Rix64TRiEcatSlavelnfo.riss
B RtxTRiEcatSlavelnfo.rtss
Ed UpdateEsi

B UpdateFw

5. A message window will prompt the elapsed time of updating.

B C:\Windows\system32\cmd.exe = o]

Jait for EsiResult.

6. To check the update status, click the icon in the taskbar at the bottom right of the screen, as shown below,

and launch RtxServer.
] —=f |
L | &

00000005 bin

obot TH flow\ModuleRelease) E<h 5| EcatPowerhanager ESL 00000009 8

Jobiz) fle path name = D:\Techman RobofTM flowiModuleRelease Exh Q5] EcatServoDriver_ES1,00000005 bin

00000005, bin
awurse ES1 of EtheraACT Slave is same as Selected £51 [identical]

path rame = DA Techman Reba

e name = O\ Techman Robot T flow\ModuleRelease!
Chack

Frady N

7. If the status says Program terminated normally, it denotes ESI updates successfully.

Update the Firmware
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1.

2. Once the replacing part is the Joint or the Power Control Board, execute UpdateFw.bat in the path
D:\Techman Robot\TM Flow\ModuleReleaes as step 3 below to update the firmware.
Double-click the left mouse button to execute UpdateFw.bat.

B Esi

B Fw

B CheckRixLicense
B QuerySlavelnfo

3.

4.

Once the replacing part is the End module, select the respective robot batch file in the path list below

following the path D:\Techman Robot\TM Flow\ModuleReleaes\Fw to update the firmware

TMSA | Robot SN : BAXXXXXXX | TMAA |Robot SN : BAXXXXXXX
UpdateFw_TMSA UpdateFw_TMAA

B Rtx64TRiEcatSlavelnfo.rtss
B RtxTRiEcatSlavelnfo.rtss
B UpdateEsi

B UpdateFw

A message window will prompt the elapsed time of updating.
| ¥ C:\Windows\system32\cmd.exe | == V&l

Update in progress, 198-second elapsed.. -
Update in progress, 199-second elapsed..
progm 20@-second ela
proge 201-second elapsed..
progress, 202-second elapsed..
progress, 203-second elapsed..
proge 2084-second elapsed..
proge 285-second
proge 286-second
progr 287-second
progr 288-second els:
proge 209-second
progres 21B-second
Update in progre 211-second
Update in progme 212-second elapsed..
Update in progress, 213-second elapsed..
Update in progre 214-second elapsed..
Update in proge 215-second elapsed..
progress, 216-second elapsed..
proge 217-second elapsed..
proge 218-second elapsed..
proge 219-second elapse
Update in progme 220-second elapsed..
Update in progress, 221-second elapsed..

To check the update status, click the icon in the taskbar at the bottom right of the screen, as shown below,

and launch RtxServer.

After updating the firmware, the LCD and the end module LEDs will flash rapidly. Users can turn the control

box off completely and turn on the power to eliminate it.
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5 RtxServer

B hoe®

v

Fw Size [0¥00020000) not match Slave (Flash

[Update Slavess FW;

Firmware integrity check
ICCOsS.

ot match Slave (Flash size =0:00100000]

0400100000}

[Update Slavess FW)
Firmware integrity check
SUCCess

Fw PIO=0: 40 not match Slave PID=0%0:

[Update Stavess

Firmware

tegrity check
success.

ot match Slame PID

Erasing sectors

0400070000]

Programming Aashi006

Resdy

NUM

7. If the status says Program terminated normally, it denotes the firmware updates successfully.
e
B 5¢ e®

..... SUCERSE.

ntegrity check
.SuCCess.

Verify BaotCode

.. Erasing sectors

Pragramming flash{0:007 DOC00,00001£000)
ccess

(Updatelogl{Slavesa]SerialNum=0x20170307 )0
(oK)

(oK)

[Updateloglicks : &
Skip :0
NoCompatibleFw : 0
Updated : &
Update Failed : 0

Jobs : 8

Skip 10
NoCompatiblel
Updated : &
Update Failed : 0

Please reset the EtherCAT Slave.

Program terminated normally.

Ready

RO1041E05--] [Mew=DSP2B035_EcatiO_20170517 0000037 02 bin]

(5! 3] um=0r20170307) [0l =0n01041E05--] [New=D5P2603%_Ecall0_20170517 0000037 02 bin]

i

NUM
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11. Troubleshooting

11.1 Common Issues

Issue Error Code Symptom Possible Cause
27.2 Unable to boot N/A After pressing the power 1. There is damage to the power cord
up the control box button on the Stick, there is no or no AC power.
boot response in the IPC and 2.  The power cord is loose.
nothing on the LCM 3. The Relay Board has no AC power
input.

4.  Parts on the Relay Board are burnt
out.

5.  Stick or IPC is damaged.

6. The 24V power supply is damaged.

27.3 Connection error | 0x0000003B Failed to access the HMI 1.  Error with the Power control board

with the robot — 0x0000003C screen, and the system log 2. Error with any of the joints

EtherCAT 0x0000004B shows the error codes. 3.  Error with the end module
0x00000050 4.  Error with the internal connection
0x00000057 of the control box or the robot.

27.4 Voltage error 0x00000035 Failed to access the HMI 1. Pressing the emergency stop

with the robot 0x0000003C screen, no light from the end switch.
0x0000003E module, the LCM voltage 2.  The composite cable is loose.
0x00000053 decreased from 48V to below | 3.  The cabling between the relay
0x0000FFEOQ 40V, and the system log shows board and the Power Supply 48V is
0x00041002 the error code. loose.

4. The internal composite cable is
loose.

5. The power control board-related
cables are loose.

6. The power cables of each robot
joint to the E-bus connection are
loose.

7.  Error with the Power Supply 48V.

8.  Error with the joint or the end
module.

27.5 Connection error | 0x00020000 The eye-in-hand camera icon 1. System delay
with the camera 0x00020007 disappears when the system 2. Camera error
0x00042007 displays a camera connection 3. The USB Port fails to function
0x00043006 error or the vision settings of properly in IPC.
the camera list (during vision 4. The camera cable fails to function
task preparation or execution). well between J1 and J3.

5. The camera cable fails to function
well between J3 and J4.

6. The camera cable fails to function

well between J4 and the end
module. The robot cables fail to
function well.
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Issue Error Code Symptom Possible Cause
The internal USB Port fails to
function properly in IPC.
Error with the robot composite
cable
Error with the power supply to the
end module.

27.6 Digital I/O Error | it There is a delay or no The external device's digital output

with the controller response in the signal output current exceeds 300 mA making the

in the IPC. output and input circuits burn out.
There is a delay or no There is a leakage in the IPC1/O
response to the IPC signal circuit connected to the external
output. device.

27.7 Joint error 0x00000035 1. Reported joint-related Axis joint exceeds the functional limit
0x0000003C errors and unable to Error with the joint's internal
0x0000004B control the robot mechanism.
0x0000FF01 2. Error with the joint's Fault with the joint's circuit board.
0x0000FF02 internal mechanism
0x0000FF04 making the shaft fail to
0xO000FF05 rotate
0x0000FF06 3. Queer noise along the
0x0000FF07 robot operation
0x0000FF08 4. After starting the project
0x0000FF09 for a while, report
0x0000FFOA 0x0000FFO05 until the
0x0000FFOB speed decreases.
0x0000FFOC
0x0000FFOD
0x0000FFOE
0x0000FFOF
0x0000FF10
0x0000FF11
0x0000FF12
0x0000FF13
0x0000FF14
0x0000FF15
0x0000FF16
Ox0000FF17
0Ox0000FFAB
0x0000FFCF
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fan speed

0x00040015, meaning the CPU
fan speed is lower than 1000
rpm making the robot fail to
function.

Issue Error Code Symptom Possible Cause
27.8 Point offset N/A The point of the project Set the robot back to the initial pose
deviated after the collision. and check for distinct offsets.
The joint positioning hole is
deviated.
The robot is not installed well on the
base, or the base is shaking.
The workspace deviated after the
collision.
27.9 Error with the N/A 1. The project status The buttons on the stick lose
stick " " .
changes to "Paused" or elasticity or are damaged.
"Automatically running" The stick cable is damaged.
during execution. The cable between the stick and the
2.  Enter emergency mode printed circuit board is loose.
during project execution. The cable between the stick and the
3.  No effect when pressing IPC is loose.
the button There is static in the robot working
4. The robot will not start. area.
27.10 Connection N/A The robot does not connect to The connection cable between the
error with the the external camera, the L
. robot and the external device is
external device computer host, or the
communication device. The loose.
network port indicator light The IP address of the external device
has no function. Or, there is i
is wrong.
only one colorway to the
indicator light (orange or The IP address of the HMI is
green). Note: Ensure the inconsistent with that of the external
external device connects to devi
the "EtherCAT Only" port. evice.
Error with the network interface
controller driver
Error with the IPC or the network
interface controller
27.11 Error with the N/A If the HMI is out of access, the The SSD connection cable is loose.
SSD screen s black, or the USB Windows is scanning the drive
flash drive is out of reach g )
when inserted, please confirm The SSD is damaged.
whether the SSD cable is
loose.
27.12 Insufficient CPU | 0x00040015 The HMI shows the error code

The CPU fan is tangled with wires.
The power cord of the fan is loose.
The CPU fan does not function
properly.

The power supply failed to supply
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Issue Error Code Symptom Possible Cause
power to the IPC.
5.  Error with the software.
27.13 The robot N/A After turning on the rObOt, the 1. |ncompatib|e keyboard and mouse.
restarts automaticall control box automaticall . .
v X u. catly 2.  The USB device does not function
turns on but will not turn off
properly. properly.
3.  The switch button of the robot stick
does not function properly.
27.14 The camera is N/A The camera cannot focus 1.  Error with the camera driver
not in focus. during the vision task
. 2.  Faulty camera
operation.
27.15 Error with the O0x0000FFED 1. Error with the encoder 1. The disc surface of the encoder is
joint’s optical resolution stained
FFCE . . _— .
encoder OxO000FFC 2. Encoder overcompensation | 2. Performing friction learning or safety
OxO000FFCA 3. Error with the encoder calibration without rebooting made the
0x0005FFCE signal detection encoder in a tightened state.
0x0005FFCA
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11.2 CONTROL BOX CAN NOT BE STARTED UP

Case description

Result

Possible reason

Symptom

This section describes possible faults during start up of the IPC and suggested actions for each type of fault.

After pressing the power button on the Stick, there is no boot response in the IPC, and the LCM has no screen.

The following are possible reasons that the IPC cannot be

turned on. :

v

A N N N R S NN

AC has no power or power cord damage

The power cable is loose

AC power input to the relay board is loose

Relay Board damaged

Stick damaged

Power control board damaged

IPC damaged

24V power supply damaged

48V power supply damaged

Common error code

NA

Control Box Block Diagram (HW3.0 3.1 3.2)

Ex-10 Board

LCD(LCM)

Power up

(PSU) 320W

Stick
P Power Control Board
Fan E[;‘:'Eer' (PcB)
Slave(0), (8)
Féii:veg::: 48v Power Supply
- (PSU) 1800W v
Power Socket |—{ Relay Board 2av Power Supply

24v

Power -——
EtherCAT —

use
1
— RJ45

Power in

IPC
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From Step 7

Step 12 A 4
Use another stick or remote on/off to confirm whether

the control box can be powered up?

2

|

Step 13 A

easure the power cable to confirm if there is enough
AC voltage?
Step 14 A 4

l

Measure relay board AC input connector to confirm if
there is enough voltage?

Step 15 ¥
Measure relay board AC output connector connected to 24V
PSU to confirm if there is enough voltage?

l

Step 16 ¥
asure 24V PSU output to confirm whether if there is

enough DC voltage?

B

S

Step 17

Step 18 Step 19

Step 20 I
p Step 21

Measure the cable between power
socket and relay board to confirm if
there is enough voltage?

Step 22

— Yoo
— NO
Control box can not be powered up
Step 1 | Step7 !
Does the LCM turns on when pressing power button for 2
seoonpds? . GIEEREIE pare]
Step? v
Does the LCM turns off immediately when the power button is
released?
Step 3 h 4 Step 9
Remove the IPC to check whether the control box can be Disconnect the cable between relay board and 48V PSU to
powered up? g check whether the control box can be powered up?
354 X Step 10 Step 11
ep ep
Measure whether there is enough voltage from the 24v _
output connector on the power board?
EETTE
— Yes
- No
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External 10

Power eater fan (Control box
fan)

‘ +48VDC from 48V PSU

+48VDC to Robot

h A W N = U & W N =

+48V to Power
eater

‘ -48vDC from 48V PSU

-48VDC to Robot

-48V to Power
eater

4 Example: Wiring diagram of HW3.2

External 10

)

i

External EtherCAT Port

Internal EtherCAT to IPC ‘

I Internal EtherCAT to Robot

| Camera RJ45 to Robot ’

| Camera USB to IPC ‘

’ Relay board H 24V to PSU ‘ 24V to IPC H Stick ‘ ‘ Housing cable to IPC |

11.3 No lights of the Robot Light Ring

Case description
Result

Possible reason

Symptom

This section describes possible faults and suggested actions for each type of fault when no lights of the Robot Light Ring.

The HMI cannot be accessed, there is End module light, and the system log shows Error Code 0x3C ~ 3B * 3E * 4B or LCM shows Power Failure stop.

Common error code

The following are possible reasons that the IPC connection error : 0x00000038 0x00000035
v Press the Emergency Switch 0x0000003C
v The robot’s cable is loose 0x0000003E
v Robot voltage is too low 0x00000053
v Internal complex cable is loose. 0x00000048
v The cable between relay board and the Power supply 1000W is 0x0000004E

loose.

<

Related wire of Power control board is loose.

Joints power cable and E-bus wire are loose.

Joint or 10 Module abnormal
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There is no light of the of the Robot Light Ring

— VoS
1 m— NO
L5t [ scmerotowrg et
eck the following matters : )
1. Press Emergency Switch or not Loose the Ernirfeg M:‘tgh B
2 Check the Safety 10 cable or jack loose or not e dal ey
| Step 2 | ‘
—
Check if the robot’s cable loose or not 1 Reinstall the robot cable — Perform Step7.
Step 3 | 1
Check if the internal complex cable loose or not > Reinstall the internal complex cable — Perform Step7.
Step 4 I ‘
Theck if the cable between relay board and the Power :
Reinstall the cables —" Perform Step7.
supply 48V loose or not?
Step 5 I ‘
Check if the wires between 48V PSU and power control > Reinstall the cables ) Perform Step?.
board are loose or not?
Step 6 l
—
Check if joints power cable and signal cable are loose. > Reinstall the cables — Perform Step7.
| Next page
— ves
— No
Step 7
Shut down and remove the robot cable, Replace power control board or
restart and check whether the voltage is about 48V from LCM power eater & Test
Step 8 ‘
Measuring power supply 48V PSU DC cutput, Replace Power Supply 1000W
Does PSU output DC voltage is 48V7 & Test
Step 9
Shut down, remove the J4 power cable output side, connect the robot cable, | Joint 4 abnormal module need to
reboot and check if the voltage value returns to 48V o replace & test
Step 9a L Step9b | v
Same as Step 3, check J5 Replace the abnormal module and | - Same as Step 3, check J3
Whether the voltage value returns to 48V test - Whether the voltage value retums to 48V
Step 9a ‘ Step9b | *
Same as Step 3, check J6 Replace the abnormal module and | - Same as Step 3, check J2
Whether the voltage value returns to 48V test - Whether the voltage value retumns to 48V
Step 9a ‘ Step Sb *
B Same as Step 3, check /0 module Replace the abnormal module and = 1 Same as Step 3, check J1
Whether the voltage value returns to 48V fest Whether the voltage value retumns to 48V

If the issue can't be solve.

Please contact Techman or «
distributor.

11.4 Abnormal EtherCAT signal
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Case description

Result

Possible reason

Symptom

This chapter illustrates how to deal with the problem related to abnormal EtherCAT signal.

Robot stopped due to related error code.

Abnormal power control board
Abnormal Joint

Abnormal 10 Module

RN

Abnormal signal cables or power cables

RS

0x0000003B
0x0000003C
0x0000004B
0x00000050
0x00000057

Slave
I O T

Power Control Board Slave 0 Slave 0 Slave 0
Base Slave 1 Slave 1 -

Joint 1 Slave 2 Slave 2 Slave 1

Joint 2 Slave 3 Slave 3 Slave 2

Joint 3 Slave 4 Slave 4 Slave 3

Joint 4 Slave 5 Slave 5 Slave 4

Joint 5 Slave 6 Slave 6 Slave 5

Joint 6 Slave 7 Slave 7 Slave 6

End Module Slave 8 Slave 8 Slave 7

Safety Monitor - Slave 9 Slave 8

step 6
The position of disconnecting is between power control

3

| Step 3

The position of disconnecting is between joint and joint
or joint and 10 module

—_— Yes

| Abnormal etherCAT signal |
Step 1
Check if the number of slave is normal from
QECM(excluding external devices)
Step 2 3
Confirm the position of disconnecting

board and joint 1(or base)
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Cross test -1

QECM Viewer

20220921.134637Jog ¥

Summary

0 mERG

When EtherCAT related problems occurred during the process of using or booting up, user may check the
EtherCAT connection status from QECM view, following is an example of HW3.2:

2 "WOmm/s 100% .

0921 9us 1347.07.033[STavelm] PUEH POIEN POIECOGE POrIN] (e rarme RXET,ForwarGedRRE, UnkLost)
0521 13us 134707.034 5(0) 0 O OPO}( 0,0 0 O)P1( 0 0,0 O)PR)( 0,0, 0 O)P3)(0 00 0

0821 10us 134707034 S(1) 0 O OPO}( 0, 0, 0 O)PIT]( 0. 0.  C)PRI( . O, 0, O)PBI( O, 0, 0, 0)

0521 Bus 1347.07033]S2} 0 0 0PIO}( O, 0 P{1)¢ 0, ] 0. 0)PE)( 0, 0,0 0

0821 Bus 1347.07.033|S(3] 0 0 0POI( O, 0 P{1]( 0, O, 0, 0)P3)( 0, 0,0, 0) - N

0821 7us 134707033]S(4) 0 0 0PI 0 0 0 OVPII( O 0 O L0 0P 0000 [P Connection status : O means normal status

0821 7us 1347.07033|S(5) 0 0 0P} ( O, 0 PI( 0 0.0, 0, 0)P3}( 0, 0, 0, 0)

0921 7us 134707.033|S(6] 0 0 OPO]( O, 0 PI( 0 0,0, 0, 0)P3}( 0.0 0 0

0921 7us 134707033|S(7) © 0 0P O, 0 Pi1}( 0, 0. 0, 0, 0)P}3j{ 0. 0. 0,0

0921 Tus 134707033158} 0 0P 000 0 0P3)(0 000

0521 Tus 134707033

0921 7us 134797.033[CG T goo Do Tame e Sy o Karaoe—] Power control board

0321 7us 1347.07.033[Slavel 1) ESC Port statuse < T > Device Name =" COE AC. Se1vo Diver

0521 Tus 1347.07.033]Slave( 2} ESC Port Status=< good, good, > Device Name="Cof AC Servo Driver*

0821 Tus 13:47:07.033|Slave 3) ESC Port Status=< > Device Name="Cof AC Servo Driver" o o

0921 11us 13:47:07.031 Slavel 4 ESC Port Status =< m m, - Joints: joint1 ~ joint6 from top down
0921 12us 1347.07.039 Slave( 5) ESC Port Status=< good, good,

0921 12us 13:47.07.03] Slave( 6} ESC Port Status« < good > _Device Names Cof AC Seivo Driver”

0921 7us 1347:07.033 TS Derce N i 10 module

0921 Tus 134707033 8] £SC Po . < vvvey

0521 Bus 13:47:07.033 Dump EtherCAT Topology. I

0921 Tus 134707033 S{0lp3->S[ 1p3-x a =

0521 Tus 134707033 | pl->S{2pdx ¥ safety

0921 Tus 134707033 | | pi->S{3)p3x

0321 7us 134707033 | | | pio>S(dlpdx

0921 7us 134707033 | | | | pl->S(Sipdx * - i i i i
0921 7us 134707033 | | | | | pi>Si&p3x note : external etherCAT devices will be listed after safety monitor
0921 Tus 134707033 | | | | | | pi->Sinp3x

0521 Bus 134707033 | | | I | | | opl=x

0921 7us 134707033 | | | | | | | p2x

0521 7us 134707033 | | | | | | pex

0921 Tus 134707033 | | | I | p2-x

0021 e ATATATON T 1 e

Cross test -2

Example: The following is an example of EtherCAT abnormality when booting up. Comparing to normal status,
the system only detect one joint, which means the connection between J1 and J2 is probably abnormal and
the possible defective parts include J1, J2 and the cables between them.

System Failure Reporter

1003 Bus 16:25:19.130 Quanta Storage Inc. EtherCAT Master Log Stopped [2022+10-03)

‘ System 20221003_162449.409 ¥ @® Dats Dump Summary
1003 120t 16:25:19.130 Dump EtherCAT network statistical information..
1003 11us 16:25:19.130 Packet Travedng Time(usy:  26.9(man) / 61,3(max)
1003 16us 16:25:19.130 Cyche Timer(us) A20496729.5(min) / 0.0(max)
1003 Ydus 16:25:19.130 PDO Cycle Time(us): 429496729.5(min) / 0.0(max)
1003 11us 16:25:19.130 POO Callback Latencytus):  420496729.5(min) / 0.0(max)
] 1003 13us 16:25:19.130 Packet Transmated 20311

Export 1003 11us 16:25:19.030 Packet Rate(Mz) 0.0000

1003 11us 16:25:19.130 EtherCAT bus utikzation: 0.0000
1003 12us 16:25:19.130 Packet Lost Count 0

1003 11us 16:25:19.130 Packet Corrupted Count: 0
1003 12us 16:25:19.130 Dump EtherCAT Error Counter registers.
1003 13us 16:25:19.130 Slave(m) PUET PDIEr POIErrCode Port{n] (Imvalidframe RXErr ForwardedRXEr Linkiost)
1003 14us 16:25:19.130 ${0} 0 0 OP(O)( 0 0.0 OP(N)( 0 0 0 MPRI(0 0 0 0)P(3)(0 0 0 0)
1003 13us 16:25:19.130 S(1} 0 0 OP0)( 0, 0.0 O)P(1)( 0, 0,0 O)P2)( 0,0 0 0)P3)(0.0 0 0
1003 11us 16:25:19.130 $(2} 0 0 OF0)( 0, 0, 0, O)P(1)( 0, 0, 0, O)P(2)( 0. 0, 0. OYP[3)( 0. 0, 0. O)
1003 10us 16:25:19.130
1003 11us 16:25:19.130
1003 11us 16:25:19.134 Only 1 joint is found
1003 15us 1625:19.130 p4g3l Smen
1003 13us 16:25:19.130 Dump EtherCAT Topology.
1003 1208 16:25:19.130 ${0jp3->S${ 1)p3-x
1003 14us 162519430 | pix
1003 17us 162519130 | p2x
1003 11ut 1625:19.130  p1->S(2lp3x
1003 1Mus 16:2519.030 | piex
1003 11us 162519430 | p2x
1003 10us 16:25:19.130  p2-x
1003 10us 276605 O
1003 1108 16:25:19.130 <Master Event> 2022-10-03T08:25:19.130+08:00/INFO|QUECHARI_CIoseIQECM Bisconnected EtherCAT and dismissed]-«--
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Cross test -3

Example : Connecting J1 and J4 with an additional signal cable, and the result is expected to have 6 slaves
including power control board, J1, J4, J5, J6, |0 module and safety monitor. Before performing test, check
whether the LED of IO module will flash or not. Once the light did not flash, the power cable need to be test
because there is no power to 10 module.

Use additional signal cable or cable dissembled from other joints

Cross test -4

’ System

’ Export

Conti, Booting

3.4)]

Example: After connecting J1 and J4, reboot the control box and check the slaves. From following example,
there are 4 joint(including J1, J4, J5 and J6) and 1 |0 module, the result indicates the J2 is abnormal.

20221003_163005.Jog ¥ ® Data Dump Summary
1003 8us 16:30:35.208 Dump EtherCAT network statistical information,
1003 10us 16:30:35.208 Packet Traveling Time(usk  26.9(min) / S6.4(max)
1003 Bus 16:30:35.208 Cyclic Timer(us) 429496729.5(min) / 0.0(max)
1003 14us 16:30:35.208 PDO Cycle Time(us) 429496729.5(min) / 0.0{max)
1003 Sus 16:30:35.208 PDO Callback Latency(us):  420496729.5(min) / 0.0(max)
1003 Bus 16:30:35.208 Packet Transmitted: 23663
1003 12us 16:30:35.208 Packet Rate(Hz): 0.0000
1003 16us 16:30:35.208 EtherCAT bus utilization: 0.0000
1003 13us 16:30:35.208 Packet Lost Count 1
1003 13us 16:30:35.208 Packet Corrupted Count: 0
003 11us 16:30:35.208
Packet lost(1)/corrupt(0) error counted, check EtherCAT Error Counter registers below.

1003 10us 16:30:35.208 Dump EtherCAT Error Counter registers.

1003 11us 16:30:35.208 Slave(m) PUEr PDIEr PDIErCode Portin) (invalidFrame, RXErr ForwardedRXEr LinkLost)..
1003 14us 16:30:35.208 S(0) 0 O 0P)( 0,0 0, OYP( 0.0 0 0PRI(0 0 0 0O)P3](0 0 0 0
1003 10us 16:30:35.208 S(1) 0 0 OPO]( 0, 0, 0 O)P[1)( 0. 0 0 OPR)(0 0 0 0)P3)( 0 0 0 O

1003 12us 16:30:35.208 $(2) 0 0 0P(O1( 0, 0, 0. OYP(1I( 0, 0, 0, O)P1( 0, 0, 0, OYP[31( 0, 0, 0, )
1003 Bus 16:30:35.208 S{3} 0 0 OP[0}( 0, O, 0, 0) P{1}( 0, 0, 0, O)Pf2]( O, 0. 0, )P(3]( 0, O, O, O)
1003 Bus 16:30:35.208 5{4) 0 0 OP[]( 0, 0, 0, O)P[1]( 0. 0, 0, O)P{2]( O, 0, O, O) P(3]( O, 0, 0, 0)
1003 Bus 16:30:35.208 ${(5) 0 0 OP[O)( 0, 0, 0, O)P1]( 0. 0, 0, O)P2I( 0, 0, 0, O)P(3]( 0, 0, 0, 0)
1003 Bus 16:30:35.208 S{6) O 0 OP[0}( 0, O, 0, 0) P{1}( 0. 0, 0, O)Pf21( 0, 0, 0. OYP(3]( 0. 0, 0, 0)

1003 13us 16:30:35.208 Dump EtherCAT slaves and port status.
1003 Bus 16:30:35.208 Skave( 0) ESC Port Status=< good, 0O, ==<«==+
1003 Bus 16:30:35.208 gEver 17 o USEST Yo Yoou, ==

1003 Bus 16:30:35.208 Save| 2) ESC Port Status=< good, good,
1003 Tus 16:30:35.208 Save| 3) ESC Port Status=« good, good,
1003 13us 16:30:35.208 Jlave( 4) ESC Port Status= < good,
1003 9us 16:30:35.208 Yave| 5) ESC Port Status= < good, =«---

good> Device Name="QS! Safety Power Manager”
— ” B

™tT

Device Name="CoE AC Servo Driver*
> Device Name="CoE AC Servo Driver
> Device Name="CoE AC Servo Driver”
> Davice Name="TMS-900ACA"

4 Joints and 1 10 module

1003 Sus 208 o PORt SLatus= < good, === > Device Names"(J ety Monitor Module
1003 Bus 208 Dump EtherCAT Topology..

1003 7us 208 S{0jp3+>S{ 1)p3-x

1003 Tus 16:30:35208 | p1->5( 2)p3-x

1003 7us 16:30:35.208 | | p1->5( 3)p3-x

1003 Tus | | | p1->5( 4)p3-x

1003 Bus | | } | p1->S( 5)p3-x

1003 Bus 16:30: | | | } plx

1003 Bus 16:30:35208 1 1 1 1 | o2«
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Cross test -5

defective part.

System Failure Reporter

‘ St 20221003_162449j0g v @ Data Dump
Syster

16:25:19.130 Packet Travelng Time(us)
16:25:19.130 Cyclic Timer(us)

us 16:25:19,130 PDO Cycle Time(us)
16:25:19,130 PDO Calback Latency(us)

’ Export

16:25:19.130 ${0lp3->S{ 1)p3-x

2T X .
3us 16:25:19.130 Dump EtherCAT Topology.

Example: In case there is no other joint after connecting J1 and J4, the result means the possible defective
parts are J1 or signal cable. User may use another signal cable or connect J2 with the base to find out the

Summary

16:25:19.130 Dump EtherCAT network statistical information.

/ 61.3(max)

S(emn) / 0.0(max)
429496729.5(min) / 0.0(max)

A20496729.5(min) / 0.0{max)

26.9(
420496

16:25:19.130 Packet Transmtted 20311
16:25:19,130 Packet Rate(Hz) 0.0000
16:25:19.130 EtherCAT bus utdazationc  0.0000
16:25:19.130 Packet Lost Count 0

5 16:25:19.120 Packet Corupted Count: 0

16:25:19.130 Dump EtherCAT Error Counter registess.
% 16:25:19.130 Slave(m) PUEs PDIEr POIErrCode Portin] (InvalisFrame RXEr ForwardedRXEr Linkiost)
16:25:19.130 $(0) 0 0 OPIO)( 0, 0. 0 O)P(1)( 0, 0, 0, O}P(2}( 0, 0, 0, O)P3}( 0. 0, O, O)
5 16:25:19,130 S{1} 0 O OPOJ( 0. 0. 0, O)P{1)( 0. 0, O, O)P(A{ 0, 0, 0, O)P[3}( 0. 0, 0, 0)
% 16:25:19.130 ${2} 0 0 OP)( 0, 0, 0. O)PI( 0, 0 0 0)PRI( 0, 0 0 O)PBI( 0 0 00
9 p EtherCAT slaves and pos
) oo

status,

Only 1 joint

Contl. Booting

Bar

162519130 | pix

s 162519130 | pau

3 162519030 p1o>$(2pdx
162519030 | pix
162519130 | pax

s 162819130 p2x

2766us OK

s 16:25:19,130 «Master Event> 2022-10-03T08:25:19.130+ 08:00)INFOjQuiEcatap: Close(|QECM drsconnected EtherCAT and dismissed
1003 Bus 16:25:19,130 Quanta Storage Inc. EtherCAT Master Log Stopped [2022-10-03)

11.5 Camera connection error

Case description

Result

Possible reason

Symptom

This section describes possible faults and recommended actions for each type of fault when the camera is disconnected.

The EIH camera item disappears when the system displays a camera connection abnormality or vision settings in the
camera list during standby and operation of the vision task.

Common error code
The following are possible symptoms of camera connection  0x00020000
abnormalities : 0x00020007
System delay
Camera Error

USB Port abnormal in IPC

v

v

v

v 11-J3 Cable abnormal
v 13-4 Cable abnormal

v 14~10 module Cable abnormal
v Robot Cable abnormal

v

IPC internal USB connection abnormal
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IDS Camera VS TRI Camera(Appearance)

TRI Camera

Silver

IDS Camera

Step1 |

step 2 *

Check Device Manager to see if the name of

L_>tep - }
Refresh camera list in HMI to check if there is any em dela
camera which can be detected. Syst Y

In* device”, please click “unknown device” by

camera change to Unknown device or “ ! *.

h 4

right button to remove it, and press “scan” in tool bar.

Step 3 ! *

Execute IDS Manager and check if the image show
on the FOV or not.

StEE 4 I *

Plug USB cable of camera into another USBE port of

HMI Error, contact with TM.

IPC, and check if camera can be detected.

Step 5 ‘

L J

USB Port is abnormal

Check !f the green light of R145 connector on Power Replace P ¢ Board
Board is on.

Step 6 ‘
Check if the green light on USB Extender Device .
Board in 10 module is on 4’| Replace USE Extender Device Board |

Follow Next Page

—YES
. N
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IDS Camera

Follow Previous Page

Replace

camera

Replace USE cable
{USB Extender Device Board to

cameml

Replace camera cable from J4 to
10 module.

<Robot cable or camera cable is
abnormal>
Connect }4 to 10 Module by another
camera cable, , and check if the Green
light of RJ45 connector is flashing slowly.

WI—‘—

Replace USE Cable from J3 to 14

| ——

Connect 13 to 10 Module by another
camera cable, and check if the Green
light of RI45 connector is flashing slowly.

l —VES
Step 7 ,I Step 7a - N
Check if the Green light of RJ45 Tﬂ?e‘ 1
connector on Power Board is S— «<Camera is not connecting>
flashing slowly. Connect Power Board RJ45 connector to
USB Extender Board in IO module by Connect Robot Base to 10 Module I bl
‘ B by another camera cable, and Replace USB cable from
another camera cable, and check if the check ifthe G light of RIS = Robot base to J3
Green light of RJ45 connector is flashing e reerT !
If the issue can't be solve. slowly. connector is flashing slowly.
Please contact Techman or
distributor.
Step7f
Tp?bl— Replace Robot Cable
Connect camera to USB port of , and check if the Green light of e 2:’;:?;?2:::3:‘;
IPC by USB cable directly, and - RJ45 connector is flashing slowly.
check if camera can be detected
Step 7c

|

distributor.

If the issue can't be solve.
Please contact Techman or

Ps. When the Green light of RI45 connector is
flashing slowly, it means camera is not connecting

| I

TRI Camera

| Camera Lost Connection

| — Yes

T
Step1

Refresh camera list in HMI to check if

there is any camera which can be

detected.

_.|

System delay |

Step 2 I :
— 1

Execute TriCameraSimplel|64 program,
and check if the FOV has Image or not

—

HMI Bug. Contact Techman. |

IPC RJ45port is abnormal, change

| IPC

Change TRI Camera

-

Use electric meter to measure the
TRI camera power vaoltage, check
if the value is 5V or not

¥

T amon | ! Stepsa_|———
—
Check if the Green light of RI45 Check the Network Interface - Open the Network Interface Card
connector on IPC is flashing or not. Card(Ethernet2 Jfor TRI camera exist for TRI Camera
and open or not.
[Step3d v
Plug RJ45 cable of camera into another —I
port of IPC, and check if camera can be |_Step 3b |
detected. Check the Techman NDIS Light Weight Chaoose or reinstall Techman Robot
] ‘ Filter exist and choose or not NDIS Lightweight Filter Driver.
Step 3e
—_
Open Ethercat2, check if the internet l
¢ speed is 1.0 GB or not. l| Step 3c II
l Check the IP setting is DHCP or not — Change the IP setting to DHCP.

| Change |0 Module Mainboard.

Replace R145 Cable one by one, and
check the data light.

Disable the UWF before perform Step3a, 3b

nd 3c.
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TRI Camera Checking point-Step2

Please install TriCameraSimpleUl64 °
Please inform with Techman to get executable file.
*The TriCameraSimpleU164 executable file is on the Control Box above

HMI Vesion2.0. 50

Execute the following path file | & 8 crp wp

D:\TRI_Camera\TriCameraSimpleU|64.exe

Step

1. Showing the camera
2. Connect (click)

3. Continuous(click)

4. The FOV image

o dsatie Meror dsaie

SN: 21340002

TRI Camera Checking point-Step3
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* 3. Choose Change adapter settings

TRI Camera Checking point-Step3a

¢ 1. Control Panel = Network and Internet § st s st
* 2. Choose Network and Sharing Center

Fe B Ve Tec
—
Syvtem and Security

]

Harswae ard Soend

[ Centrol Paral
B 4 [+ Control Parnel

Fie Edn View Toals

Adjust your computer's settings

& = = 4 W Cormmifund » Netwerk and btemet »

« - B

52 Network and Sharing Center

+ Metwork and Inbemel 5 Metwark snd )

File  Edit view  Tooh

Medsa stresming options

e Center

File Edit View Advanced Tools

Organize »

Ethernet
Network cable unplugged

N o

K = Intel(R) 1211 Gigabit Network Con
I". Ethernet 4

— MNetwork cable unplugged
% a7

Intel(R) 1211 Gigabit Network Con..,

TRI Camera Checking point-Step3a
Check if the Network Interface Card(Ethernet2) for TRl camera activates or not
& Network Connections -
4 [E’ » Control Panel » Network and Interet » Metwork Connections v @ Search Network Conne

TIUSB3.0te G

rk cable unplugged
211 Gigabit Network Con

[ Ethernet 3
®  Disabled

ntel 1210 Copper-only Ethernet C

s Virtual RTXB4 Ethernet ...

TRI Camera Checking point-Step3b

& Ethernet Properties
Networking  Sharing

Connect using:

@ Intel(R) 1211 Gigabit Network Connection

= Client for Microsoft Networks ~
- Eig vorks

This connection uses the following items:
2
v

9P y Lightweight Filter Driver 03
¥ %3Q0S Packet Scheduler
) %P Gigabit Ethemet uEye

/2019,2.7.3..

™ 4 Intemet Protocol Version 4 (TCP/IPv4) v
< >

Install... Uninstall Properties
Description

Allows your computer to access resources on a Microsoft
network .

OK Cancel

Following the step3a, Right click the Ethernet2 and choose properties, check if the Techman NDIS Light Weight
Filter exists and being activated. Following picture indicates a correct setting.
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TRI Camera Checking point-Step3c
Following the step3b + choose Internet Protocol version4 and then choose properties.
Check if the IP setting is DHCP, as the step 1 ~ 2 * 3 of the below picture.
P
1 & ControlPanet » Network and Internet > Network Connections vy earch Network Connect »
File Edt View Advanced Tools
Organze v Disable this network device  Diagnose this connection  Rename this connection  View status of this connection > ™ @
- Ethernet - Ethemet 3 - Ethemet 4
)%z’ 1 Gigab ok Con k -4 Il:\?\Vd( 3,1: Aexv—i(nn tel 1210 Copper Ethernet },-*‘ ntel(R) 211 G
I\.-’ F"‘f'f;,"i —— 5/ m".m“a seurglugged |G Intemet Protocol Version 4 (TCP/Pv) Propestis x
V i V o Netwerking  Sharing Genersl  Alternate Configuration
o ool o kb et ikl b ok
@ intelF) 211 Gigabt Network Connecton 52 3 .‘,,;,,wmwm;;:
Corfigure [ I (®) Cbtan an 1P address automatcally l
This conmection uses the folowing tems. T Use e Folowig 1 s ese:
v l?wmwmm -
NDIS Driver ”
1 @, () Obtan DNS server address automaticaly
(O Use the folowing DNS server addresses:
Descrpton
Transmission Control Protocol/irntemet Protocol. The defauk
wide sres network protocol that provides communicaton
3C1088 dverse bod * Advanced...
Gitems 1 item selected | - — =1/ o
TRI Camera Checking point-Step3e
Click if the network speed is 1.0 Gbps.
¥ Ethemnet 2 Status X
General
F Netmork Connections - o »
T 0 Comtred Panel » Network and Inbermet » Network CONMECtions. - O <21Ch Neetwo el 2 o
File Edit View Advanced Tools m-‘cmmh" mmmm
P ——— £- o @ IPw6 Connectivity: No network access
D;.' fhenet 10 _ A ‘.‘_T‘.‘!",“" ) Media State: Enabled
™" ;-»..:.‘51 e - ' " o Duration: 01:15:0
R Speed: 1.0 Gbps
—
Actvity
Received
Bytes: 175,438,580
Lo = Gm&s 9&5& Daagnose
Close
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TRI Camera Checking point-Step3f

TRI Camera power checking point
* Remove the Camera module screw like following picuturel °

* Use electric meter to measure the TRI camera power voltage, check
if the value is 5V or not as below pciture2

Picture3 Measuring pin point

Picturel Remove camera module screw Picture2 Measure camera Power

TRI Camera Checking point: the LED Light information

TRI Camera Ethernet LED information :

¢ The orange light on the left side indicates a link, meaning that the RJ45
connection on both ends is established.

* The yellow light on the right side indicates data activity. This light will be on
when data is being transmitted, and it will blink faster when capturing an
image.

* To check if the TRI camera Ethernet connection is active, refer primarily to
the yellow data light.
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PS:UWF disable

* DAUWFMGMT->UWEFUtility.exe(double click)

2 11 = | UWFMGMT - o X
B e e v )
- v 4 > ThisPC > New Volume (D) > UWFMGMT v/ O | Search UNEMGMT o

[ Desitop A Name - Date modified Type Size
fi] Documents %] UWF Disable the Filter.cmd
& Downloads [] UWF Display all Config.cmd
D Music [=] UWF Enable the Filter.cmd

= Pictures (] UWF Feature Off.cmd
B Videos : UWF Feature On.cmd
. Windows (€ ] W Protect C.cmd
o UWF Reset.cmd
 New Volume (D) 7] UWF Settings.cmd
Ansiyzes %] UWF UnProtect C.cmd
Camera_Log [%] UWF_prep.cmd
cifX Device Driver ®] UWF Prep.reg
QECM_DATABASE (] UWF_prep_v2.cmd

] UWF Prep_v2.reg

QECM_LOG
QECM_PDO_SNAPSH WL TRE S

RobotFile

PS:UWF Disable

* Check Cdrive if Enabled or Disabled
* After changing setting. please open the EWF again.

@ UWF Utility 20200619 - a X

UWF : |Disabled Enable EWF
Protected Volume : Disable EWF

Overlay Type : |RAM [ Auto Restart
Max Overlay Size (MB) : Restart System
Warning Threshold (MB) : |4000 Shutdown System

Critical Threshold (MB) : |4096

11.6 The camera can’t focus

Case description
This section describes possible faults and recommended actions for each type of fault when the camera can’t focus.
Result
The camera can’t focus when doing vision job
Possible reason Common error code
1. The camera driver can’ match with the HMI. NA
2. Camera Error
Symptom
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| The camera can't focus

: Step 1 I

—* ves
—* No

Click auto focus function in
camera kit of vision setting.
Check whether the camera can
focus or not.

o System delay, please keep
" monitoring

: Step2 | Jr

are normal or not.
TRI camera: Enter Windows, open

IDS camera: Enter Windows, cpen Cockpit to check
whether Auto focus once and Manual focus function

TriCameraSimpleU164 and check whether Auto focus
once and Manual focus function are normal or not.

Camera driver Error, please contact
Techman

L 4

Camera Error,please replace

camera

IDS Camera Checking Point Step1

Follow below steps to enter Vision Camera Kit.

Click Auto once in Focus part and check whether the camera can auto focus or not.

Task

Camera Parameter Setting Live Video

image Info
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IDS Camera Checking Point Step2

* Open Ueye Cockpit and connect camera.

¢ Click Focus and change focus value.
* Check whether Auto focus once and Manual focus can use or not. Like the step of the below picture -

TN WIFUE LTI

2o

12

14

T
)

() o

PFOROLOELIN R

SGAAL 11200, 7; —

IDS Camera Checking Point Step1l

Follow below steps to enter Vision Camera Kit.
Click Auto once in Focus part and check whether the camera can auto focus or not.

— = Task
Ly = 3
L s
T Ja] m 5 @
=| = , — = 4.
° o Camera Parameter Setting Live Video
1 o 2 —
i |~ | & 0o & « :
3 0 £ e
2] ¢ t S 1
- £ A °-] [@) 2 ' n @
==
L
SRR =
]
CO—
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TRI Camera Checking Point Step2

Please install TriCameraSimpleUI64 °
Please inform with Techman to get executable file.

*The TriCameraSimpleUI64 executable file is on the Control Box above

HMI Vesion2.0. e = B
Execute the following path file e
D:\TRI_Camera\TriCameraSimpleUl64.exe ~ |[-== = moons moes

step -
1. Showing the camera

2. Connect (click) e

3. Continuous(click) EEPre

4. The FOV image

Save Pture

Tip dsabie. « Meror dsatie

SN: 21340002

TRI Camera Checking Point Step2

Enter windows, open TriCameraSimpleUI64 to
check whether the Auto focus once and

Manual focus function are normal or not. Aot
Model SN Camera_IP Host_IP Mac
2GC0S48 21340002 192.168.0.22 192.168.3.7 00:22:60:01:01:A8 21340002
1. Click Focus 1.
2. Click AF Once * check the image is clear or
nck o[ | ks
3. Click left or right arrow to change focal :
"OCus step 255
length and check the image clarity change < =
or not. i —
3l[s =]
SN: 21340002

11.7 Controller Digital 10 error
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Case description

Result

Possible reason

Symptom

This section describes possible faults and suggested actions for each fault when Controller Digital 10 error.

There is delay or no respond on the signal output in the IPC.

Common error code

The following are possible symptoms of IPC that cannot be start NA

up:

v DO's external device, whose current value is higher than
100méA, causing the 1O circuit to burn out
v The leakage current between the circuits of the IPC 10

connected to the external device

The maximum drive current per channel is 300mA for TM5A/TMAA and 100mA for TMS. [f the load exceeds maximum drive

current, a relay should be used to drive it.

3040

Controller Digital 10 error

| Step 1 1

Docking DO and DI, and set DO signal high,
Observe whether the Dl signal response?

[ step2 | v

Use a meter to measure DO to 24V
Whether the path voltage is not 24v?

Step 3 | *

Use the relay module to give the load,
Check whether the DO signal is not responding?

Controller Digital 10 error

| stepa | ¥

Check the external device of the DO, is its current value
higher than 300mA causing the 10 circuit to burn out?

[stees | y

Between the IPC DO and the external device
Connect the relay to test for leakage current

relays, change switches, avoi
leakage currents

the issue can' solve.
Please contact Techman or distributor.

11.8 Joints error
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Case description
This section describes possible faults and suggested actions for each fault when the joint is abnormal.
Result
1 System report Error code Ox00FFCF , cannot control robot.
2. Joints internal mechanism are abnormal, causing the Axis fail to rotate.
3. Have abnormal sound during operating.
Possible reason Common error code
The following are possible symptoms that the IPC cannot be 0xD0000035 0x0000FF09 0x0D000FF13
startup. : 0x0000003C Ox0000FFOA OxO000FF14
v Joint exceed limit Ox0000004B Ox0000FFOB 0x0000FF15
v Joint internal mechanism are abnormal OxDODOFFOL 0x0000FFOC 0x0D000FF16
Symptom Ox0000FFO2 Ox0000FFOD OxD000FF17
Ox0D000FFO4 (Ox0000FFOE 0x0000FFAB
Ox0000FFOS (Ox0000FFOF 0x0000FFCF
Ox0000FFOG 0x0000FF10
Ox0000FFO7 Ox0000FF11
Ox0000FFO8 0x0000FF12
Joints error ves
— No
Step 1
Use the Controller in the HMI to controls eck which joint gt € error an
whether the robot cannot rotate normally confirm whether the joint exceed limit?
Step 2 h 4
Check whether abnormal sound during turn off power and open the cover of joint,
operating and then press Solenoid valve to check if
the ratchet of brakes is blocked by blocking
point.
| Step 3 | A 4
Check whether get error when executing eplace the joint for the one
“python project”? alarmed with the
Point of “python project”: Step 4
P1(260°,90°,-150°,90°,170°,110°) e issue can solved. Please conta
P2(-260°,-90°,150°-90°,-170°,-110%) Techman or distributor.

11.9 Encoder error
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Case description
This section describes possible fault and suggestion for encoder error issue.

Result

1 The compensation of encoder signal is too high in ABS mode.

2. The compensation of encoder signal is too high

3. Multi Z index happened in encoder output
Possible reason Common error code

The following are possible reasons of the encoder errors: 0xDODOFFED 0x0005FFCA

v The dust or contamination on the disk of encoder. 0xD00OFFCE 0x0000FFE4

v No reboot the robot after executing the friction learning OxDODOFFCA

or safety calibration. The encoder is still in strict status. OxDO0SFFCE

[07:13:24:446][0x00020007]["Designer error: Camera is disconnected. Please check if the connection of camera is broken or the USB slots are overloaded."]

[07:13:24:977][0x00042007]["Vision9 vision report error.”]

[07:15:06:601][0x00020007]["Designer error: Camera is disconnected. Please check if the connection of camera is broken or the USE slots are overloaded."]
Symptom [07:15:07:132][0x00042007]["Vision9 vision report error.”]

[07:16:56:331][0x0000F FED]["[12] The compensation of encoder signal is too high in ABS mode”]
[07:20:03:396][0x0000FFCE]["I2] 2 B E B4 M=7 T &8~
[08:06:54:592|[0x0000F FED]["[)2] The compensation of encoder signal is too high in ABS mode"]

—_—
Encoder error Ves
> No
)
1
|
Step 1 :
Ensure if the robot has just done the friction |  Reboot the robot and check if the
learning or safety calibration. " problem is still there.

[ step2 | '

Read the HMI notice to ensure which joint is
alarmed with the error.

Replace the joint

h 4

If the issue can't be solve.
Please contact TM Techman or distributor.

11.10 Point offset
Case description

This section describes possible faults and suggested actions for each fault when the point offset.
Result
Project’s points offset due to the collision

Possible reason Common error code

The following are possible symptoms of IPC that cannot be start ~ MNA

up:
v Set the robot to home pose and check for obvious skew
v Pin offset at the joint

v The robot is not install well to the base or the base is

shaken
v Workspace offset due to the collision
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Set the robot to home pose and check whether obvious skew Qi e il A Bl ssbd st

Point offset > Yes
; — No
Stepl
Check whether the workspace shaken _| Confirm the robot is attached on the base and
{shutdown first) v confirm the base is stable
| Step 2 _II l’
Check is the robot install well, whether the base shaken? _ | Confirm the robot is attached on the base and
(shutdown first) v confirm the base is stable
Step 3 — l When the axis offsets the joint needs to aim
Check each joints whether the pin offset? e n]t i
hutdown first) € pin pol
(s re-install.
| Step 4 _|I
i a

to repair
JEp3 Create a project and set 4 points
nd set the project to repeat execution to see whether the peint 7 Continuous observation
is normal.

!

If the issue can't be solve.
Please contact Techman or distributor,

11.11 Stick error

Case description

This section describes possible faults and recommended actions for each fault when the Stick is abnormal.

Result
1 When the project is executed, it will be changed by paused or automatically with random.
2. When the project is executed, it will automatically enter the Emergency mode.
3. Buttons have no response
4, Robot can not start up
Possible reason Common error code
The following are possible symptoms of the Stick exception: NA
ol The button on the Stick is concave or damaged
. Stick wire Damaged
v The Stick wire on the PCB is loose
v Is the Stick wire on the IPC loose
v Workspace has static electricity effects
Symptom
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Step 2

Check is the stick wire damaged or not?

. ——
Stick error No
T
Step 1 -
Check is the button on the Stick is concave or damaged?
l Replace the Stick

!

Step 3

The Stick wire on the PCB is loose?

Reconnect the wire and test

!

Step 4
Is the Stick wire on the IPC loose?

Reconnect the wire and test6

v

Step 5
Short circuit on the path on IPC

Judge is the Stick damaged or not?

Replace the Stick

!

Step 6
Workspace has static electricity effects?

3 ) e

Ground the equipment and the robot's
IPC to avoid static electricity.

!

If the issue can't be solve.
Please contact Techman or distributor.

11.12 External devices connection error

Case description

Result

Possible reason

which cannot be connect to another equipment:

loose.

MIC driver abnormal
IPC or NIC abnormal

R NN

the monochrome light (orange or green). note: Need to use the port beside USE port of robot.

Common error code

The following are possible symptoms about electric control box NA

v The connection wire for the robot & external devices is

Incorrect Network IP address for external devices.
HMI's IP address is different with External devices.

This section describes possible faults and recommended actions for each fault when the external device is connected abnormally.

The Robot disconnected to the external camera, PC, communication connection device , the port position light is not bright or only

| External devices connection error

T
Step 1
The connection wire for the robot & external devices is
loose.

Step 2

Check the Network IP address for external

Reconnect the wire and test

v

Find the correct address

Step 3 ‘
B HMI's IP address is different with External devices.(The last
code region is different)

Set as same network segment IP address.

Step 4 =
Shut down the robot and restart it to check if it works.
Step 5 l
Enter the device administrator, delete all the driver of
Mesh, check if it can be improved

Normal to use

NIC driver abnormal

Step 6 ;
Replace the IPC or NIC to check if the condition is
improved.

¥

If the issue can't be solve.
Please contact Techman or distributor.

A4

IPC or NIC abnormal

11.13 SSD Error
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Case description

This section describes possible faults and suggested actions for each fault when the SSD is abnormal.

Result
Unable to enter the HMI system, the screen displays a black screen or Media test Failure, check cable.
Possible reason Common error code
The following are possible symptoms of SSD that cannot be use:  NA
v The Connection wire of SSD is loose
v Hard disk scan settings

v SSD Damaged

Symptom

SSD Error > Yes
- —* No
Step 1 - Double dlick Enter on the keyboard
Is it got black screen, and the hard disk is _ to enter the HMI, but user must
scanning? "| enter the windows system for hard
l disk scanning.
| Step 2 B
When start up screen display _ Check is the connection wire
Media test Failure, check cable detach or not?

Step 3

_IConfirm the connection wire didn” t detach and
the screen still display
Media test Failure, check cable

|

5SD Error
Replace 55D

11.14 Insufficient speed of CPU fan
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Case description

This section describes possible faults and recommended actions for each fault when the CPU fan speed is insufficient.

Result
When the HMI shows 0x00040015: The fan is below 1000 rpm, causing the robot unavailable to operate.
Possible reason Common error code
The following are possible symptoms of CPU fan that Insufficient  0x00040015
speed:
v CPU fan is jammed caused by the wire
v Fan power cord is loase
v CPU fan doesn't running very well
v PSU has not been powered to IPC
v Software bug
Symptom

Insufficient speed of CPU fan

| Step 1 |

Open IPC cover and check is the CPU fan jammed _| Use wire harness to arrange the wire
by the wire? to avoid recurrence

Step 2
Fan power cord is loose » Reconnect the wire

Replace CPU fan or IPC

N

11.15 Kinematic calibration failed

Description Kinematic calibration failed

1.  Camera malfunction.
Possible causes 2. Landmark abnormality.
3. Joint malfunction or incorrect joint assembly.

Error code NA
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Kinematic calibration failed :
1. The final value > 0.3
2. The final value <0.3 but still reported error.

Yes
No

Step 1 ¢
Check for any joints with deviation or backlash while the robot is
powered on and in the zero pose.

d

+ Replace the defective joint.

Step 2 J'

Check if the platform is stable and if the latest anti-glare
calibration board and landmark are being used.

A 4

Replace the calibration platform, calibration board and landmark.

Ja

Step 3 ‘
Check if the camera functions normally (If using a TRl camera, also Follow the camera troubleshooting SOP to resolve the issue (If
ensure the network speed is 1Gbps.) using a TRl camera, also ensure the network speed is 1Gbps.)
Step 4 ] ¥
Perform the steps in supplementary page 1 to verify if the
C 5 > END
calibration can be successfully completed.
Step 5 | i
Perform the steps in supplementary page 1 to verify if the N END

calibration can be successfully completed.

v

Export the full log and calibration video, then report to Techman

Navigate to the path: D:\Robotfile

Back up the following files and delete them: deltaDHO.bin, deltaDHO.txt, Driveroffset0.bin, Driveroffset0.txt
In the D:\Robotfile directory, create the following files: EEPROMUPDATE1.txt & EEPROMUPDATEO.txt
Create a new file named DeltaDHO.txt, and enter the required values:

e e

7 *deltaDHO.txt - 2B &

EEF) S{W/E) BXO) "RV FA

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

5. Create a new Driveroffset0.txt and input the following values:
HW1-HW3.2: -45.00000000,0.00000000,0.00000000,0.00000000,0.00000000,0.00000000
HW5: 90.00000000,0.00000000,0.00000000,0.00000000,0.00000000,0.00000000,

6. Reboot the system and perform the calibration again.

1.  Navigate to the path: D:\CalibrationData

2.  Open deltaDH.txt and check if any values are greater than 1. If any values are greater than 1, reassemble the corresponding joint.

(For example, in the case of following image, Joint 4 needs to be reassembled.)

I deltaDH.txt 3|

Joint1 -0.003149186972800148 0.1392254194127215 -0.02514824434198333 0 0.004770973866235578
-0.5606850167150973 |0.07594204264349236 -0.001980917280764245 -0.021819257730282753 0.030170313925675523
0.3988731198697471 10.0630060729213901 -0.03202971999803101 -0.021790900621221247 0.19557266457500003
11.2823517580393933 |-0.03215698429689577 -0.018274183592860326 -0.02186865094659517 1.282096519688967
0.24182153522446984 |-0.015102512717908564 0.04208346732263671 0.012609854936419475 0.24154341906525897

Joint6 0.12278237527348104 ]0.20022730706237252 0.13348181496454042 0.014299245287531168 0.08578382846352955

1.  If the calibration still fails after reassembling, and the value at that position is still greater than 1, replace the joint.

11.16 Hand-eye calibration failed
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Description

Possible causes

Error code

Hand-eye calibration failed

1. Landmark abnormality.

NA

2. Camera parameter abnormality

Hand-eye calibration failed

Y

Does the calibration procedure complete?

Value 0.3-0.4: Redo 8cm to 15cm

If the version before 2.22 being used, and is
the model TM5, TM5S or TM75?

Place the Landmark 90mm
away from the camera
(refer to calibration manual)

Camera calibration and Kinematic calibration.
Value >0.4: Redo Kinematic calibration.

» and perform calibration
again.

Is version 2.18 being used?

_|  Apply patch and perform
o calibration again.

3
If the issue cannot be resolved, export the full
log and calibration video, then report to
Techman
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