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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.

Techman confidential 3



e

1. Components of different TM Robot models
1.1 TM5A-700 & TM5A-900

/ End Module

th .
6 Joint
100 Series Joint

4" Joint —
100 Series Joint

th .
5 Joint

100 Series Joint

Lower arm
3rd Joint
400 Series Joint
Joint L
Upper arm
1St Joint
400 Series Joint
2" Joint

400 Series Joint

Base
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1.2 TM5AX-700 & TM5AX-900

th .
6 Joint
100 Series Joint
End Module
th .
4 Joint
100 Series Joint th
5 Joint
Lower arm
rd .
3 Joint
. 100 Series Joint
Joint L
Upper arm
st
1 Joint
400 Series Joint
2" Joint

400 Series Joint

Base
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1.3TM12 & 12M /14 & 14M / 16 & 16M / 20 & 20M

End Module
6thJoint
100 Series Joint
th .
4 Joint
100 Series Joint th |
5 Joint

100 Series Joint

Lower arm

rd .
3 Joint
400 Series Joint
Joint L
Upper arm
st
1 Joint
700 Series Joint
\ an Joint

700 Series Joint

Base
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1.4 TM12X / TM14X / TM16X / TM20X

th .
6 Joint
100 Series Joint End Module
th .
4 Joint
100 Series Joint th .
5 Joint

100 Series Joint

Lower arm

rd .
3 Joint
400 Series Joint

Joint L

Upper arm

1St Joint
700 Series Joint

2" Joint

700 Series Joint

Base
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700 Series Joint

-~

i)
=]
N\

Screw-M6L20

SN. | RSW003

Screw-M3L6

/ SN. | RsC001

Cover
SN. RCO004
Oring
SN. ROR0O0O1
Joint
™12 SN. RJO004
& TM14
TM16 SN RJO012
TM20 SN RJOO17
Rubber
SN. RRU002
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400 Series Joint

Screw-M5L20

SN. RSW002

- N /
-~ -~ SN. RSC001

Screw-M3L6

Cover
SN. RCO004
Oring
SN. RORO002
Joint
TM5 SN RJO002
TM12 SN. RJO003
& TM14
\ T™M16 SN | RJOO11
TM20 SN RJOO16
Rubber
SN. RRU002
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100 Series Joint

Screw-M3L6

SN. RSC001

Cover

4th SN. RCO003

5theth SN. RCO002

Oring
SN. ROR003
Joint
TM12/TM5 SN. RJO00O1
TM14 45t | SN. RJO002
T™M14 6™ SN. RJO001
TM16 4th5th SN RJO0O10
TM16 6% SN RJO009
Screw-M3L14
TM20 4t SN RJOO0O15
Rubber
SN. RSWO001
TM?20 5t SN RJO014
SN. RRUO01
TM20 6t SN RJOO013
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End Module

TM12&12M / 14&14M / 16&16M / 20&20M End Module

Camera Module

Non HW3.2A SN. | ICAOO1

HW3.2A SN. ICA002

LIGHT CAM BOARD

SN. IPC002

12X/ 14X / 16X / 20X End Module

USB EXTENDER DEVICE BOARD

SN.

IPC003

1/0 Ml
Board
SN. | IPCO01
I/O MIl Board
SN. IPC001
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WIRE WIRE HOUSING CABLE,HOUSIN=2
CABLE,19AWG,330MM,RED,TA | CABLE,19AWG,330MM,BLACK,TAT | L=440MM
P/N Description TSUTA (NKD- SUTA (NKD-
P/F250M250/19AWG/R/330M | P/F250M250/19AWG/B/330MM,[
M),[YUHON](ROHS) YUHON](ROHS)
Power Cable, Power Cable, MIl Cable,

Product Description

connect base and joint 1

connect base and joint 1

connect base and joint 1

SN.

RWCO007

RWCO008

RHCO004

Picture

P/N Description

HOUSING CABLE,HOUSIN=2

L=400MM

HOUSING CABLE, HOUSIN=2

L=430MM

Product Description

Camera cable,

go through joint 1 and joint 2

Camera cable,

go through base and joint 1

SN.

RHC009

RHC008

Picture
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WIRE HOUSING CABLE,HOUSIN=2

CABLE,19AWG,400MM,BLACK | L=440MM

P/N Description

Power Cable, MiIl Cable,
\ / L. connect joint 1 and joint 2 connect joint 1 and joint 2
“ ‘\ Product Description
SN. RWC002 RWC003

Picture
WIRE WIRE HOUSING CABLE,HOUSIN=2
CABLE,19AWG,730MM,RED CABLE,19AWG,730MM,BLACK L=800MM
P/N Description
i
H Power Cable, Power Cable, Mil Cable,
1
I\ / ] Lo connect joint 2 and joint 3 connect joint 2 and joint 3 connect joint 2 and joint 3
| “ ‘\ " Product Description
l | |
|t
|
|
SN. RWC003 RWCO004 RHC003
Picture
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WIRE HOUSING CABLE,HOUSIN=2 HOUSING CABLE,HOUSIN=2

\ CABLE,21AWG,900MM,RED- L=970MM L=860MM
\|| | P/N Description BLACK
I
i
i
i
|
| Power Cable, MiIl Cable, Camera cable,
/
o connect joint 3 and joint 4 connect joint 3 and joint 4 go through joint 3 and joint 4
Product Description
SN. RWCO005 RHC002 RHCO007

Picture

WIRE HOUSING CABLE,HOUSIN=2
CABLE,21AWG,260MM,RED- L=360MM
P/N Description BLACK
Power Cable, MIl Cable,
\ f connect joint 4 and joint 5 ; connect joint 4 and joint 5 ;
i : Product Description
| \ connect joint 5 and joint 6 connect joint 5 to joint 6 :

connect joint 6 to I/O module

SN. RWCO006 RHCO001

Picture
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P/N Description

WIRE CABLE,22AWG,300MM,RED-
BLACK,TATSUTA, (NKD-

P/C254HRS396/PVC22#RB/300MM)(ROHS)

Product Description

Power Cable,

connect joint 6 and 1/0 module

SN.

IWC002

Picture

P/N Description

HOUSING CABLE, COMPLEX, DRAG CHAIN,
TMAA, DF62B+ETHERCAT+5C BLACK,

L=3150MM, YOSHINNOGAWA

Product Description

Robot Cable,

connect robot and control box

SN.

RHCO10

Picture
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1.5 Control box components for TM12 & 12M / 14 & 14M / 16 & 16M / 20 & 20M

4Jk\~

,’ \\
I 1

IPC Relay Board Power Eater

SN. CIPO0O1 AC SN. CPC0O04 SN. CPCO003

DC SN. CPCO07

Power Control Board EX 10 BOARD_OUTSIDE EX 10 BOARD_INSIDE

SN. | CPCO05 SN. CPCO002 SN. CPCO01

SSD

SN. | CSS001
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‘------------------'

-, Ay

Stick

SN.

CST001

T @ @

~

-------------------~

A Y
1

Power Supply 24V
AC SN. CPS002
DC SN. CPS005

Power Supply 48V
AC SN. CPS001
DC SN. CPS006

Jack 2P

Jack 3P

SN.

CJAOO1

SN.

CJA002

Jack 6P

SN. CJAOO3

Jack 10P

SN. | CJAOO05

Jack 9P

SN.

CJAOO4
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HOUSING CABLE, RJ-45 HOUSING CABLE,HOUSIN=2,RED- HOUSING HOUSING CABLE,HOUSIN=3,RED/BLACK-
CABLE,CAT6 26AWG 4P BLACK- CABLE,HOUSIN=2,8P,28AWG* 18AWG*4C-L=170MM;YELLOW/BLACK-
P/N
200MM BROWN,24AWG*3C,L=300MM 8C,L=300MM 18AWG*4C-L=300MM
Description
RJ4S5 Cable, Power Cable, LCM Cable, Power cable,
Product connect IPC and Power connect PSU 48V and Relay Board connect LCM and Power connect Power Control Board to IPC and
Description Control Board (DC) Board VGA card
(AC/DC) (AC/DC) (AC/DC)
SN CHCo01 CHCO002 CHCO004 CHCO006
Picture el \_/
HOUSING HOUSING CABLE,HOUSIN=2,DF60- HOUSING HOUSING CABLE,HOUSIN=2,L.=180MM
P/N CABLE,HOUSIN=2,YELLOW- 3EP-10.16C,DF22L-25-7.92C,RED- CABLE,HOUSIN=1,DF63-2S-
L. WHITE,26AWG*2C,L=430MM BLACK,10AWG*2C,L=210MM 3.96C,2P
Description
Signal Cable, Power Cable, Power Cable, Signal Cable,
Product connect Power Control Board connect Control Box Case and connect Relay Board and PSU connect Relay Board and Power Control
Description and IPC Breaker 24v Board
(AC/DC) (DC) (DC) (AC/DC)
SN CHCo007 CHCO16 CHCO008 CHCO009
Picture ‘& q
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HOUSING HOUSING CABLE,HOUSIN=1,DF22- HOUSING CABLE,HOUSIN=2,RED- HOUSING CABLE,HOUSING

CABLE,HOUSIN=1,L=280MM,R | 25-7.92C,2P,RED- BLACK,14AWG*2C,L=350MM,270MM =1,DF22-1S-
P/N

ED/BLACK BLACK,12AWG*2C,L=270MM 7.92C,14AWG,170MM,RED
Description

Power Cable, Power Cable, Power Cable, Power Cable,

Connect PSU 24V and Power Connect PSU 48V and Power Control Connect DC breaker to Relay Board(red Connect Relay Board and
Product

Control Board Board line) and Power Control Board (black Power Control Board
Description

(DC) (DC) line) (DC)

(bC)
SN CHCO010 CHC017 CHC011 CHC018
Picture \ 2 é . a \‘
\J'\&\ ra \'

HOUSING CABLE, RJ- HOUSING HOUSING HOUSING CABLE,IDC SOCKET

PIN 45_FEMALE CABLE,HW3.2,HOUSIN=2,14P,26AW CABLE,HW3.2,HOUSIN=2,2P,PITCH1.5M 2.54-60P CABLE,L=250MM
L. CABLE,TMAA,HW3.2,CAT5E G*14C,L=260MM (SLR- M,26AWG*2C,L=400MM (ST-1080618-1)[CHERNG

Description

26AWG*4P,300MM 5A190327QS1)[SONGLIN](ROHS) WEEI](ROHS)

Lan Cable, Signal Cable, Power Cable, IDE Cable,
Product Connect to Power Control Connect External |10 Board and Connect Relay Board and Power Control Connect Power Control Board
Description Board Power Control Board Board and EX 10 Board

(AC/DC) (AC/DC) (DC) (AC/DC)
SN CHC019 CHC020 CHC021 CHC023
Picture

v
l————
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HOUSING CABLE,HOUSING WIRE CABLE,14AWG*2C-460MM-RED- WIRE CABLE,14AWG*2C-200MM- WIRE
=2,DF22L-1S- BLACK,220MM-GREEN/YELLOW RED-BLACK CABLE,14AWG,80MM,GREEN/YE

P/N
7.92C,10AWG,150MM,RED LLOW

Description
Power Cable, Power Cable Power Cable, Ground Wire,

Product Jumper Wire on Relay Board Connect PSU 48V and Power Control Connect PSU 48V to Power Connect PSU 48V and Control

Description (AC) Board Control Board and Power Eater Box Case

(DC) (AC/DC) (AC/DC)
CHCO012 CwcCo01 CWC002 CWC006

SN.

Picture M
HOUSING HOUSING CABLE,HOUSIN=1,CR- HOUSING CABLE,HOUSIN=1,DF22- WIRE
CABLE,HOUSIN=1,BROWN- H423M- 3S-7.92C,3P,BROWN- CABLE,10AWG,130MM,RED

P/N
GREEN/YELLOW- 2X03,6P,18AWG*6C,L=280MM,RED/BL GREEN/YELLOW-

Description
BLUE,16AWG*3C,L=420MM ACK BLUE,14AWG*3C,L=450MM
Power Cable, Power Cable, Power Cable, Power Cable,

Connect PSU 24V and Relay Connect PSU 24V and Power Control Connect PSU 48V and Relay Board Used in Relay Board and Power

Product
Board Board (AC) Relay

Description
(AC) (AC) (DC SEMI)

SN CHCo003 CHCO005 CHCO015 CWC008

. +

Picture {
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WIRE WIRE WIRE BUS CABLE,USB CABLE,TMAA,TM5A,USB
CABLE,14AWG,200MM,GREE CABLE,14AWG,300MM,GREEN/ CABLE,14AWG,110MM,GREEN/ TYPE A TO USB TYPE
P/N
N/YELLOW YELLOW YELLOW A,BLACK,L:260MM+/-20MM, (SLR-
Description
7B170815QS1)[SONGLIN](ROHS)
Ground Wire, Ground Wire, Ground Wire, USB Cable,
Product Connect Power Switch and Connect PSU 48V and Control Connect PSU 48V and Control Connect Power Control Board and IPC
Description Control Box Case Box Case Box Case (AC/DC)
(AC) (AC) (AC)
SN CwWCo003 CWC004 CWC005 cucoo1
Picture v
HOUSING CABLE,HOUSING HOUSING HOUSING WIRE
P/N =1,DF22L-35S- CABLE,HOUSIN=2,DF1E-2EP- CABLE,TMAA,CONTROL BOX CABLE,14AWG*4C,460MM,RED*2,BLACK
L. 7.92C,2C,12AWG,235MM,FDF 2.5C,CP-H20-02,2P,RED- COMPLEX,HMN-012*2,(TMAA- *2
Description
N5-250,CORE:K5B T 25*12*15 BLACK,24AWG*2C,L=230MM AD55-1708-105G)[H.C.Y](ROHS)
Power Cable, Power Cable, Robot Cable Power Cable,
Connect Relay board and AC Connect DC breaker and Relay Connect Robot Connect PSU 48V and Power Control
Product
Adapter Board (AC/DC) Board
Description
(AC) (DC) (AC)
SN CHC013 CHC014 CHC022 CWC007
Picture
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2. Preventive Maintenance

2.1 Robot

2.1.1 Checking the Robot (when it is shut down)

See the table below for instructions on maintaining the Robot preventively when it is shut down:

Area to check

Duration

Every
month

Every 6 Every

Visual inspection

Joints

Lower and upper arms
Warning and safety labels
QR code label on the base

5 min

months year

Check wires and
cables

Surface
Rubber bands

Connection points

5 min

0

heck inner parts of
joints

L A o e ol ol o o

Power Cable’s connection status
SIGNAL Cable’s connection status
Camera Cable’s connection status
PCB and encoder of each joint

Brakes

15 min

*Please have your robot serviced by an authorized dealer or service center and avoid doing so on your

own

2.1.1.1 Visual check

Item Remark
Area to check Joints N/A N/A
Tool Visual check N/A N/A
1. Check for impact marks on the
End Module.
2. Check for impact marks on the 6%
Joint.
3. Check for impact marks on the 5t
Joint.
4. Check for scratches on the 4t
Joint.
5. Check for scratches on the 3™
Joint.
6. Check for scratches on the 2"
Joint.
7. Check for scratches on the 1%

Techman confidential
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Joint.

mark.

8. If thereis any issue you cannot
solve, contact Techman Robot.
*The presence of an impact mark on
the Robot indicates the device has
collided with something. In this case,

you can check the joint with that

® Lowerarm & Upper arm

Iltem Remark Qty.
Area to check Lower and upper arms N/A N/A
Tool Visual check N/A N/A

1. Check for impact marks on the
Lower Arm.

2. Check for impact marks on the
Upper Arm.

3. Ifthereis any issue you cannot
solve, contact Techman Robot.

*The presence of an impact mark on

the Robot indicates the device has

collided with something. In this case,

you can check the joint with that

mark.

Techman confidential
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® Warning and safety labels

Iltem Remark Qty.
Area to check Warning and safety labels N/A N/A
Tool Visual check N/A N/A

warning label.

label.

a replacement.

1. Check for scratches on the

2. Check for scratches on the safety

3. Ifthere is any demage on the

labels, contact Techman Robot for

® QR code label on the Base

Iltem Remark Qty.
Area to check QR code label on the base N/A N/A
Tool Visual check N/A N/A
1. Check for scratches on the QR
code label on the base.
2. Ifthere is any damage on the
label, contact Techman Robot for
a replacement.
*A damaged QR code label may affect
the Robot’s calibration process and
should be replaced with a new one.
2.1.1.2 Robot Cable
® Robot Cable
Iltem Qty.
Area to check Surface of Robot Cable N/A N/A
Tool Visual check N/A N/A

Check for damage on the cable.

If any part of this metal cable is
exposed, change the cable.
If there is any issue you cannot

solve, contact Techman Robot.

®  Rubber lock ring

Techman confidential
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Item Remark Qty.
Area to check Rubber lock ring N/A N/A
Tool Visual check N/A N/A
1. Check for damage on the rubber
lock ring.
2. Turn around thering to seeif it is
tightened.
3. If not, tighten it.
4. If there is issue you cannot solve,
contact Techman Robot.
® Connector
Iltem Remark Qty.
Area to check Connector N/A N/A
Tool Visual check N/A N/A

Check for damage on the
connector.

Check if the pin is tilted.

If the pin is damaged or
brokened, change the Robot
Cable.

If there is any issue you cannot

solve, contact Techman Robot.

Techman confidential
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2.1.1.3 Checking inner parts of joints

This chapter describes how to check the inner parts and connection cables of the joint. To begin with,
remove the cover of each joint, inspect the joint, and tighten the cover (with a torque of 6 kgf-cm). The
joint should be inspected in the following areas:

. The connection status of the Power Cable

. The connection status of the Signal Cable

. The connection status of the Camera Cable

. The PCB and Encoder of the joint

. Brake

. Use the following tools to remove or tighten the covers of the joints:

Tool 1. Straight hex torque screwdriver 1. TOHNICHI 12RTD 1
00
2. S2 Torx bit socket set 2. S$2 T10 x 50 mm

® Surface and connection status of the Power Cable

Remark

Surface and connection status of the
Area to check N/A N/A
Power Cable

1. Check if the Power Cable is loose.

2. If so, check if the connector is
loose. If the connector is loose,
change the Power Cable.

3. |Ifthereis any issue you cannot

solve, contact Techman Robot.

® Surface and connection status of the Signal Cable

Remark

Surface and connection status of the
Area to check ) N/A N/A
Signal Cable

1. Checkif the Signal Cable is loose.

2. If so, check if the connector is
loose. If the connector is loose,
change the Signal Cable.

3. |Ifthereis any issue you cannot

solve, contact Techman Robot.
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® Surface and connection status of the Camera Cable

Remark

Surface and connection status of the
Area to check N/A N/A
Camera Cable

1. Checkif the Camera Cableis
loose.
2. Iffthereis any issue you cannot

solve, contact Techman Robot.

® Inner parts of joints

Area to check PCB and Encoder of joints N/A N/A

1. Remove the cover of each joint.

2. Check for dirt and oil stain on the
PCB.

3. Check for dirt or oil stain on the
Encoder.

4. If there is any dirt or oil stain on

the PCB or Encoder of a joint,

change the joint.

5. If there is any issue you cannot i
solve, please contact Techman

Robot.

Techman confidential
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® Brakes

Remark

Move the joints manually within +45° to
Area to check .
check how well their brakes would work

N/A N/A

1.

Press the solenoid valve and
rotate the joint you are
examining. If the joint does not
rotate, then its solenoid valve
has been damaged. In this case,
change the joint.

Make sure the joint moves
within £45° during inspection,
and return the joint to its
original position when you are
finished.

If there is any issue you cannot

solve, contact Techman Robot.

Techman confidential
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2.1.2 Checking the Robot (when it is switched on)

See the table below for instructions on maintaining the Robot preventively when it is switched on:

Duration Every Every 6
Area to check Every year
month months
1. Buttons
End Module 2. LED lights 10 min v
3. 1/0 ports
1. Adjust the camera’s
parameters: Run an auto-focus
test.
Camera . ) 10 min v
2. Calibrate the camera with the
calibration plate placed 30 cm
away.
Run a snake-dance project for 10
min at a 50% speed, with points set
Robot flexibility as follows: 20 min v

P1:(260,90,-150,90,170,110)
P2: (-260,-90,150,-90,-170,-110)

1. Checkif the positioning hole on
the bearining is aligned.

2. The errorin QR code scanning

Robot positioning* 15 min v
must be smaller than 3 pixels.

3. Return the Robot to the zero

position and check if it is tilted.

1. Checkif the loading and speed

. . at all the points reached .
Joint loading o o 15 min v
exceed the joints’ limits after

the project is run.

*Please have your robot serviced by an authorized dealer or service center and avoid doing so on your

own

Techman confidential
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Area to check

2.1.2.1 End Module

Buttons

Item

Buttons

Remark
N/A

Qty.
N/A

Tool Visual check

N/A

N/A

Check for damage on the
buttons.

Create a TMflow project.

Hold the FREE button to
manipulate the Robot and
check if the Robot can move
easily.

Press the POINT button and
check if any Point node has
been generated on the TMflow
project.

Press the 10 button and check if
any Set node has been
generated on the TMflow
project.

Press the VISION button and
check if any Vision node has
been generated on the TMflow

project.

If any of the above buttons goes

wrong, change the End Module.

.....

6-o

Techman confidential
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Area to check LED light ring N/A N/A

Tool Visual check N/A N/A

1. Check for damage on the LED light
ring.

2. Click Robot Setting = Vision
Setting.

3. Click 10 - End Module.

4. Open the light ring.

5. Check whether the light ring has

been activated.

6. If the light ring has not been

activated, change it.

Techman confidential 32
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2.1.2.2 Camera

®  Adjusting camera parameters: Auto-focus test

Area to check

Item
Adjust camera parameters: Auto-focus
test

Remark

N/A

Qty.

N/A

Tool

Visual check

N/A

N/A

Cleck Robot Setting - Vision
Setting

Click Camera Kit.

Place the calibration plate within
the camera’s field of view, but
because the camera needs to
refocus, the image it produces is
not clear enough.

Use Auto Once to refocus, check
if the camera focuses properly,
and make sure the image is clear
enough.

Place the End Module 10 cm
above the calibration plate.
Check if the auto-focus function
works normally.

Place the End Module 30 cm
above the calibration plate.
Check if the auto-focus function
works normally.

If the camera fails to focus on its

own, change it.

0%

Techman confidential
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2.1.2.3 Robot flexibility

Run a snake-dance project for 10 min at a 50% speed, with points set as follows:

P1: (260, 90, -150, 90, 170, 110).
P2: (-260, -90, 150, -90, -170, -110).

Iltem Remark Qty.
Test robot flexibility using a snake-dance
Area to check ) N/A N/A
project
Tool Visual check N/A N/A

1. Click Robot Setting ->
Controller.

2. Set(260°,90°,-150",90°,170°,
110°) and (-260°,-90°, 150", -

90°,-170°,-110°) as two

separate points on the TMflow

project.

3. Create a snake-dance project
that runs for 10 min at a 50%
speed; this can make sure all the

joints work properly.

*The snake-dance project should only

be run on the calibration platform or a

stable base. Otherwise, do not run the

project.

10%

0% 5

0% 5

Techman confidential
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2.1.2.4 Check for collisions on joints

®  Check if the positioning holes on the joints are aligned
Iltem Remark
Area to check Alignment of positioning holes on joints N/A N/A
Tool Visual check N/A N/A

1.

2.

each joint is aligned.

joint might have collided with

something. In this case, inspect the

Check if the positioning hole on

If the hole is not aligned, the

joint.
® QR code scanning error must be smaller than 3 pixels*
Item
QR code scanning error must be smaller
Area to check ) N/A N/A
than 3 pixels*
Tool Visual check N/A
1. Before switching on the Control
Box, insert the dongle into its
USB port.
2. Click Maintenance Mode.
3. Click Vision.
4, Click Single Step.
2 womms WXE[ED @ m E
5. Click Barcode Setting. B
. A e 10 &8 &
6. Click OK! o i e
e A
7. Hold the + button on the Robot SR
:)C "ﬁ
Stick until the Robot returns to —_—
its initial position. —
= < 2 wommis 100% ;.:I [0l 2]
8. Click OK.
9.  Click NO. - .
wn | e |
] .
10.  Check the error in the scanning —
of the QR code on the base. © e o ,_‘
11.  If the error exceeds 3 pixels, the
Robot m|ght have co”ided W|th Select Calibration Mode to continue. X
something. In this case, check all Single .
Siep uto
the joints. (4]
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Which Calibration you want to continue? X

@ 1 Y

= <=

beaien 2 Kremetis Callbration 3 HencEye Calbraticr 4. Barenede Settig

[l Information

Last setting is existed, we are going to
move to Last Robot Position.

o| [mm

Keep distance from Robot

Please press and hold the "+ button on the
Rebot Stick to move the rabot to the initial
positicr

'] Success

The Robot is at the initial position.

calibration last time.
Do you want to continue tha procodure?
T choose aa, we will abandom progress of
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L] Return the Robot to the zero position and check if it is tilted

Item

Remark

Return the Robot to the zero position and
Area to check o N/A N/A
check if it is tilted
Tool Visual check N/A N/A

position.

collided with something. In this

case, check all the joints.

Manipulate all the joints to the 0°

Check if the Robot is tilted.

If the Robot is tilted, it might have
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2.1.2.5 Joint Loading

Iltem Remark Qty.
Area to check All joints N/A N/A
Tool Visual check N/A N/A
1. Applicable before the Robot is " 0% E
disassembled for maintenance. j :_
2. Open the current project. fﬂ ﬁ 1
3. View the frame color of the é :
each node. +
Green: low risk d S - é

Yellow: high risk
Gray: unknown

4, If a node has a yellow frame,
edit the point posture or check
if the TCP and payload are

properly defined.

int_Loading

T

T4

E:) E (e 3 %&+ b ('_@

JRFE

ARA
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2.2 Control Box
2.2.1 Checking the Control Box (when it is shut down)

See the table below for instructions on maintaining the Control Box preventively when it is shut down:

Duration Every Every 6

Area to check Every year
month months

Shell

Serial number label
Warning and safety labels 10 min v
RTX certificate label
Clean off dust

Visual check

Power cord

i 10 device .
External connection 5 min 4

Communication device

Eall A A o

External camera
Filter Change the filter 5 min v

Power Control Board
IPC

Power eater

Power Supply 24V
Power Supply 48V 30 min v
Relay Board

SSD

Robot Stick

LCM Display

Exterior (clean all holes)

Internal connection*

Clean dust off the
Control Box

o ) 30 min 4
Interior (including all PCBs)

Change the button cell

If the version of the IPCis C, .
IPC* 10 min v
you are recommended to

NP IN PO 0 N U s WwDN R

remove the jumper.

*Please have your robot serviced by an authorized dealer or service center and avoid doing so on your

own
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2.2.1.1 Visual check

‘ Remark Qty.
Area to check Check the Control Box N/A N/A
Tool Visual check N/A N/A

1.

Check for damage on the shell.
Check for damage on the serial
number label

Check for damage on the
warning and safety labels.
Check for damage on the RTX

certificate label.

Shell Inspection

Dust Cleaning

\

hTX License Label | |5/N Label
2.2.1.2 External connection
Remark Qty.
Check the connection status of the power
Area to check ) ) N/A N/A
cord and different devices
Tool Visual check N/A N/A

Check if the power cord is
properly plugged.

Check if the 10 device is properly
attached.

Check if the communication
device is properly attached.
Check if the external camera is

properly attached.

Power Cord

Ethernet Slave

'External camera
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2.2.1.3 Filter
Item
Area to check Change the filter N/A
Tool N/A N/A

1. Remove the rubber band.

2. Remove the screws from the
filter.

3. Remove the filter along with the
shell.

4. Install a replacement filter.

5. Contact Techman Robot for a

replacement filter.

I
g
l"'f:"”; I
(111
’_‘:‘l'

.
-

B ) T T %
e
- .
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2.2.1.4 Internal connection*

Area to check

Item
Check the connection status of different
cables

Remark

N/A

Qty.

N/A

Tool

T20 wrench

N/A

N/A

IPC -

Power eater

Relay Board °
SSD °
Stick °

LW ® N > Uk W e

LCM Display °

Power Control Board °

Power Supply 24V -
Power Supply 48V -

|LCM Display

[5sD saTA cable |
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2.2.1.5 Cleaning off dust

Iltem Remark Qty.
Cleaning the inner and outer parts of the
Area to check N/A N/A
Control Box
Tool Mini vacuum or hand blower N/A N/A

1. Use a hand blower or mini
vacuum to clean the dust off the
inner parts of the Control Box

2. Use hand blower or mini vacuum
to clean the dust off the outer
parts of the Control Box
() IPC (including the fan)
® Power eater
() Relay Board

Power Control Board

Relay Board
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2.2.1.6 IPC*
Iltem Remark Qty.
Change the button cell and
Area to check ] N/A N/A
remove the jumper
Tool T20 wrench N/A N/A

version is D.

1. Open the top cover of the
Control Box and find the IPC.

2. Change the button cell (i.e., the
two-pin CR2032 cell).

3. Check the IPC version: remove
the jumper if the version is C or

below, or keep the jumper if the
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2.2.2 Checking the Control Box (when it is switched on)

See the table below for instructions on maintaining the Control Box preventively when it is switched:

Duration Every Every 6
Item Area to check Every year
month months
Export projects, TCPs, commands,
Backup port prol 10 min 4
components, and global variables
1. Check if the LCM Display works
at 48 V (in the operation mode)
Power supply 2. Check if the LCM Display works 5 min v
at 43V (in the pre-operation
mode)
Robot Stick Buttons 10 min v
Check the 1/0 functionality of the )
1/0 ports 15 min v
Control Box

*Please have your robot serviced by an authorized dealer or service center and avoid doing so on your

own
2.2.2.1 Backup
®  Export projects, TCPs, commands, components, and global variables
Iltem Remark Qty.
Export projects, TCPs, commands,
Area to check N/A N/A
components, and global variables
Tool Visual check N/A N/A
4 Hard Disk Drives (2)
Local Disk (C:) New Volume (D)
-~ 951 GB free of 199 GB %)‘7-0 EJ

Name a USB drive “TMROBOT”
and format the drive in NTFS.
Click Robot Setting >
Import/Export.

Export projects, TCPs,
commands, components, and
global variables.

Select a file from Select files,
add it to Selected Files, and click

Export to export the file.

5% @

2.2.2.1 Power supply

Techman confidential

47



e

® Check if the LCM Display works at 48 V (in the operation mode)

3. Press the buttons on the Robot

Robot Settings

/S e 7 10 & &
Stick in the order as instructed
9 A B
and check if the buttons work P ®
properly.

4. If any of the buttons goes wrong,

use a new Robot Stick.

Iltem Remark Qty.
Check if the LCM Display works at 48 V (in
Area to check ] N/A N/A
the operation mode)
Tool Visual check N/A N/A
After the Robot starts up, check if the
LCM Display works at 48 V (in the b Power Status
N ouzde (Ui=
operation mode). Troubleshoot if the =124 § g:
' a= B,
voltage is lower than 48 V or higher i:k %ﬁ
than 49 V.
®  Check if the LCM Display works at 42-43 V (in the pre-operation mode)
Iltem Remark Qty.
Check if the LCM Display works at 42-43 V
Area to check ) ] N/A N/A
(in the pre-operation mode)
Tool Visual check N/A N/A
After the Robot starts up, check if the
LCM Display works at 42—-43 V (in the Fower Status q;
58 12?45%
pre-operation mode). Troubleshoot if 2. -?2535? ]
the voltage is lower than 42 V or
higher than 43 V.
2.2.2.2 Robot Stick
Iltem Remark Qty.
Go to Maintenance Mode and use Check
Area to check Button to examine if the buttons on the N/A N/A
Robot Stick work properly.
Tool Visual check N/A N/A
1. Go to Maintenance Mode.
2. Click Check Button. £ momms Lxsfm| @ 0 8
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2.2.2.31/0 ports

Iltem Remark Qty.
Area to check 1/0 ports N/A N/A
Tool Visual check N/A N/A

Check for damge on I/0 ports.
Check if the safety I/O port is
loose.

Connect DI and DO ports.

Open the Controller of TMflow.
Click 10.

Set DO ports to High and check if
their corresponding DI ports have
also been set to High.

If not, check the signal input and

output of 10 ports.

> & (0]
™
A B <
ek
ot T
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2.3 Log Check
Log Check is a method of value-added analysis that allows the user to examine their use of the Robot and

estimate the lifetime of its components. If you need to run Log Check, collect logs and contact Techman Robot.

Warning:

Before maintenance, keep in mind the Robot’s configurations when it operates normally.
After maintenance, make sure all the configurations are reverted and start using the Robot.
These configurations include but are not limited to the following:

- Safety software settings

- Safety 10

- Default project for execution

- TCP settings

- 10 connection
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3. Tool list

Unit

ID No.

Remark

Pc.

Used to tighten the screws

(M3L14) of the 100-series joints

Pc.

Used to tighten the screws

(M5L20) of the 400-series joints

Used to tighten the screws

(M6L20) of the 700-series joints

Pc.

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

100-series joints)

Pc.

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)

Pc.

TOHNICHI
50CL-MH

Used to tighten the hexagon
screws (M3L14) of the 100-series

joints

Pc.

TOHNICHI
SH8D*5.5

Used to tighten the hexagon
screws (M3L14) of the 100-series

joints

Pc.

TOHNICHI
150CL-MH

Used to tighten the hexagon
screws (M5L20) of the 400-series

joints

Pc.

TOHNICHI
SH8D*8

Used to tighten the hexagon
screws (M5L20) of the 400-series

joints

TOHNICHI
225CL-MH

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

700-series joints)
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Specs Unit |[ID No. Remark
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
Pc.
6 kgf-cm 12RTD Control Box
Alstrong Torque screwdriver adapter
S$2 T20 x 50 mm Pc.
BIT 50 mm (T™M5I1, 12, 14)
Alstrong Torque screwdriver adapter
S$2 T10 x 50 mm Pc.
BIT 50 mm (T™M5I1, 12, 14)
TOHNICHI
BIT 10 mm Pc. Torque screwdriver adapter (TM5)
BIT 100 mm
M1.5-M10 Set Used to secure the Robot Base
Used to check if joints are secured
?1.9mm Pc. in the correct positions during
assembly or maintenance
Used to secure the inner parts of
Common length Pc.
the Control Box
Pc. Used to cut cable ties
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Specs Unit |[ID No. Remark
Pc. Used to pick up cables and wires
120 x 2.5 mm? Pc. Used to secure cables and wires
150 x 3.6 mm? Pc. Used to secure cables and wires
Used to diagnose and
Set |M3460 troubleshoot issues with voltage
and the PCB
Used to troubleshoot issues with
Male-to-male Set
the camera
Used to troubleshoot issues with
Female-to-male Set

the camera
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Specs Unit |[ID No. Remark
Set Used to connect the monitor
34.34*58.5 Pc. Used to collect and organize tools
Used to store screws for
135 x 200 x 39 Pc.
maintenance
Used to measure the Robot’s
SPLA PTM520 Pc.
levelness
T06151 Set Used to remove screws
Pc. Used to pick up cables and wires
Used to secure the Robot to the
8" Pc.
calibration platform
Pc. Used to cut cable ties
Used to wrap the connector of
18-mm-wide Pc.
the Camera Cable
Used to illuminate the inner parts
Pc. of the Control Box or examine the

inside of the joints
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Specs Unit |[ID No. Remark
Used to clean the inner parts of
Pc.
the Control Box
Write protection |Pc.
For Windows system recovery
Techman
Pc. Engineer mode included
Robot
792-0000101A-AR0O Techman Used to check joint connection
Pc.
970 mm Robot errors
Techman
40 cm x 30 cm Sheet For camera calibration
Robot
Techman
20 cm x 15 cm Sheet For camera calibration
Robot
Length: 5 cm
Techman For Denavit—Hartenberg (DH)
Width: 5 cm Sheet
Robot calibration
Thickness: 5 mm
Techman
Sheet For hand-eye calibration
Robot
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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 g

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 i

4.7 Removing the rubber band

Figure 2

Figure 3 je——

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).

l

I

(oo |
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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

Cut the 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).
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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.

W
T

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

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
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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)

igure2 |

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

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
not to let the O-ring fall off.
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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

4.22 Dissembling the IDS Camera
4.22.1 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.

4.22.2 Disconnect all the cables shown in the image below.
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4.22.3 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.

4.22.4 Remove the four M3L6 screws on the extender device board bracket. The screws should be tightened

with a torque of 10 kgf-cm.

4.22.5 Remove the four M3L6 screws on the extender device board bracket. The screws should be tightened

with a torque of 10 kgf-cm.
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4,22.6 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.

DS X
UI-1007XSCTM
4103548596 K&

4.23 Dissembling the TRI Camera
4.23.1 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.

=

R ,\\{ E
oW

5V connector
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4.23.3 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.

4.23.4 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

Note: If using hand-guide teaching points with the X version robots, it does not require calibration.

5.1 Required Tools

1. USB Dongle: For engineering mode activation. ‘
2 *"

Calibration Plate Set: The set comes with one
large and one small calibration plate.
Landmark -

4. Landmark Calibration Plate

Calibration Platform

5.2 Inspect the Calibration Plate

Inspect whether the frame of the calibration plate is intact or damaged.
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5.3 Before Calibration
5.3.1 TM12/TM12M

Remove the tools and the grip and ensure the workspace is clear.

5DOF Workspace
) /—GDOF Workspace
o~ 7
L 7
T(-’
f 2 S
o o)
8 F
VAR
@244.60

5.3.2 TM14/TM14M

Remove the tools and the grip and ensure the workspace is clear.

5DOF Workspace
//—GDOF Workspace

7/

1893.00

1680.00

©244.60

5.4 Maintenance Mode
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5.4.1 Maintenance Mode home page & Hardware Examination

. It requires a Techman Robot USB Dongle to activate the engineering mode.

. Insert the USB dongle into the USB port of the control box before turning it on.

5.4.2 Insert the USB dongle with the maintenance certificate
1. Click Setting.

2.  Select Maintenance Mode.

2 Momm/s 10% %L @ O B

Robot Settings

/o« g 10 & &

Wizard Vision Settings  TCP Settings /O Setup Safety Controller

S A B 5 [

Speech End Button Component  Operation Space  Command

&

maneervos Please insert the Dongle key
with Maintenance license!
1. Click Setting

2 ax é r;:‘ t% &= 2. Select Maintenance mode

Maintenance Mode | Connection Posture Setting TMmanager Global Variables ~ QECM Viewer

Shutdown
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5.4.3 Maintenance Mode Home Page

= ¢ 2 Momm/s 100% ¢ [Fl]| @ [

Maintenance mode Controller

g Celneré\ o Vision Robotinfo Y - Payload (kg)
(1]]

Calibration Friction Leaning Failure Report (v} 24l

I Runin2dh {Handcuide Calibralicl l[)ynamiccalibration‘ View | Export

Before executing these two step, please

Joint Base Tool 10 FreeBot
set robot to Home pose(Go Zero)
Hardware Test Jog Distance Continuous ¥ Speed 1,00 % v
I e ot { uzzer On l Joint Angle Direct Move
[ Light Red ‘ Light Green ] [ Light Blue °
Audio 12 0.00
I Check Button B 90.00
4 0.00
Check DiskDrive
5 90.00
16 0.00

e e

5.4.4 Hardware Examination: Check Button

= < 2 Womm/s 100% %=l @ D E

Maintenance mode Controller
General Vision Robotinfo % Payload (kg)
< Okg
Calibration re Report e
Runin24h Hand Guide Calibratic Stick Key X Export
StickStopCheck
Motion/Project &
P StickStartCheck Joint Base Tool 10 FreeBot
StickMinusCheck
Hardware Test Jog Distance Continuous ¥ Speed  1.00 % v
StickPlusCheck
Buzzer Off Buzzer
¢ o Joint Angle Direct Move
Light Red Light Green StickModeCheck °
Audio StickPowerCheck
Power Button
Power Indicator | Mode Indicator Lights )\ 0 o e Button
Check DiskDrive :
oK
QR Code Label

* Play/Pause Button

Stop Button  speeqindicator
Emergency Switch

5.4.5 Robot Information
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e,

— ¥ 0mm/s 100 % O El
Maintenance mode
General Vision I Robotinfo I
Robot ID Version information DISp|ay RObOt infOrmation

Such as:
Robot ID

BC1943015 PowerssafePowerManager,0 2
Power_HW:20180205-G3-000C,0

Power_FW:20191119-0000125,0

Power_ESI_Revision:00000012,0

Power_ESI_SN:002903ff,0

Equipment Data

Sys_48V_Voltage :48.11983
Sys_48V_Current :0.3938685

JO:AC Servo Driver |1

~ [JO_HWT402__10040503,1

JO_FW:DX0218 202011121
JO_ESI_Revision:00000006,1

Firmware version
And the current status of

J0_ESI_SN:d02907¢0,1
J0_Chassis_SN:95402596,1
J1:AC Servo Driver ,2
J1_HW:IT402__10040503,2
J1_FW:DX0218_20201112_2
J1_ESI_Revision:00000006,2
J1_ESI_SN:d029058a,2
J1_Chassis_SN:96402242,2
10_24V_Current2 :0 J2:AC Servo Driver 3
System_Temp :29.40688 J2_HW:IT402__10040503,3
Driver_Temp : j1[44.9] j2[43.4] j3[45.3] j4[40] j5[39.3] | |J2.FW:DX0218_20201112_3
Sys_Net_PacketTransmitted :561941 J2_ESI_Revision:00000006,3
Sys_Net_PacketTime :1364 J2_ESI_SN:d02908d1.3
Sys_Net_PacketRate :1000 J2_Chassis_SN:97402278,3
Sys_Net_PacketLostErrorCount :0 J3:AC Servo Driver 4
Sys_Net_PacketCorruptErrorCount :0 J3_HWUT102__090504024
J3_FW:DX0218_20201112_4
J3_ESI_Revision:00000006,4
J3_ESI_SN:02907bb,4
J3_Chassis_SN:98102020,4
J&:AC Servo Driver .5
J4_HWIT102__09050402,5
+ " » | Lia pwenwn218 20201112 5

Sys_48V_Consumption :18.95289
Sys_24V_Voltage :24.1
Sys_24V_Current :0.0009155273
Sys.24V_Consumption :0.02206421
10_24V_Voltage :0
10_24V_Currentl :0.06346153
10_24V_Current2 :0
10_24V_Current2 :0

each components

m

5.5 Hand Gudie Calibration

5.5.1 Hand Gudie Calibration in Progress
Calibration s

Runin24h

Dynamic Calibration

‘{Hand Guide Calibratic

449 mm/s 100 % = O

@TMField_HandGuideCalibration.prog

2 . .. : '
Friction_Test->Running!  *=

Robot ID=BC1938001
Result=-1
total_time=85100.349

system_temperture=30.59312
drv_tempertrue={28.6,28.8,43.6,38,38.7,39.6,0,0}
48VInfo={48.19505,1.087536}
24VInfo={24.1,0.0005901868}
1024VInfo={0.02783294,0}
NetPacketInfo={173954,1387,1000.00018310547,0,0}

Wait for 1st vision task..

Job Start Time
Job Name

" o) [ b n
Sob Brecadlon Tl 1 . Select 'Hand qude callbratlon.
Robot will executing “Hand Guide
calibration project” and will switch to

® project page right away.

TMCam_AF02

N =

Vision IO List Status

5.5.2 Hand Gudie Calibration Finishes
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= Omm/s 100% *2[6c8| M M E

2. ‘ @TMField_HandGuideCalibration.prog

Friction_Test->OK!

Robot 1D=BC1938001
Result=1
total_time=302360.6429

. . HEmas ot "
system_temperture=20.78432 will display “Friction Test OK!
drv_tempertrue= 29.5,44.8,39,40.2,41.1,0,0}

48VInfo={48.
24VInfo={24.1,0.0005901868}

When calibration process is over, project

5992543} 1. Press “STOP” button on the stick .

1024VInfo={0.02718566,0} 2. Click Return icon on the black list to

NetPacketInfo={391312,1386,999.999389648438,0,0}

| exit this page .

Wait for 1st vision task

1 Power Button

b Start Time :
Jol art Tim Power Indicator Mode Indicator Lights M/A Mode Switch Button
Job Name . ™ A

Job Execution Time (ms) 0

Vision IO List Status

TMCam_AF02 Stop Button
Emergency Switch

Speed Indicator

QR Code Label

- Button
Play/Pause Button

5.6 Dynamic Calibration

5.6.1 Dynamic Calibration in Progress

Calibration

1 3
Runin24h Hand Guide Calibratic o ™5 495 mm/s 100 %

= O E

@TMField_DynamicCalibration.prog

2‘Safety Running!

Robot ID=BC1938001
Robot Arm Length=1300
SafetyResult =

Inert ,0,0,0,0,0,0,0}
Viscousity={0,0,0,0,0,0,0,0}
CoulombFriction: 0,

system_temperture=29.78432
drv_tempertrue={29.6, 9.3,40.2,41.4,0,0}
. 48VInfo={ ,0.5992543}
{ 05901868}
Wait for 1st vision task Ol ) "‘2-’ 566,0. 5 85648438
tInfo={452941,1396,999.999389648438,0,¢ : 5 .
_ 1. Select "Dynamics calibration”
Job Start Time 2 R b '” - nD =
ik Tlame . Robot wi executlng ynamics

Job Execution Time (ms) 0

project page right away.

calibration project” and will switch to

Vision IO List Status NOtice
& Please make a clearance space for robot
TMCam. AFD2 before execute this step!

5.6.2 Dynamic Calibration Finishes
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Wait for 1st vision task

Job Start Time

Job Name
Job Execution Time (ms) 0

Vision IO List Status

TMCam_AF02

5.7 Vision Calibration

2 "0mm/s

Safety OK!

Robot ID=BC1938001

Robot Arm Length=1300

SafetyResult =165.3195, 209.5046, 58.4436, 7.3399, 7.2073, 7.6
50.0000, 50.0000, 50.0000, 5.0000, 5.0000, 5.0000, 0.0000,
553.3640, 782.0726, 167.2040, 87.2949, 52.5668, 73.0583, 0.0¢
100.0000, 100.0000, 100.0000, 50.0000, 50.0000, 50.0000, €
15808.9463, 15604.0771, 6885.0386, 2851.5701, 2680.7380, 33
3000.0000, 3000.0000, 3000.0000, 1000.0000, 1000.0000, 1

Inertia={165.3195,209.5046,58.4436,7.3399,7.2073,7.6289,0,0
Viscousit; 53.364,782.0726,167.204,87.2949,52.5668,73.05¢
CoulombFriction={15808.95,15604.08,6885.039,2851.57,2680.
total_time=119146.1771

system_temperture=29.62256 1
drv_tempertrue={29.4,29.8,44.9,39.1,40,40.7,0,0} 2
48VInfo={48.22333,0.4660867}

1024VInfo={0.02783294,0}
NetPacketInfo={571121,1391,1000.00042724609,0,0}

5.7.1 Select Vision

Maintenance mode

General

Calibration

Runin24h Hand Guide Calibratic

Motion/Project

Go Zero

Hardware Test

Buzzer Off Buzzer On

Light Red Light Green

Audio

Check Button

Check DiskDrive

Robotinfo

Friction Leaning Failure Report

Dynamic Calibration View

Light Blue

5.7.2 Vision Calibration Home Page

1.  Vision Calibration Home Page

100 %

@TMField_DynamicCalibration.prog

‘(X) Vanables |

When calibration process is over, project

will display “Safety OK!”

1. Press “STOP" button on the stick .

2. Click Return icon on the black list to
exit this page .

Power Button

Power Indicator 3 Mode Indicator Lights M/A Mode Switch Button

* + Button

QR Code Label

- Button
Play/Pause Button

Stop Button  gpeeq’indicator
Emergency Switch

100%Fl| @ D B

Controller

50 mm/s

Payload (kg)
Okg

Export

Joint Base Tool 0 FreeBot
og Distance Continuous ¥ Speed  1.00 % v
Joint Angle Direct Move
O
2 0.00
13 90.00
14 0.00
5 90.00
16 0.00

2. Select Single Step to run every step automatically from 1. Camera Calibration to 4. Barcode Setting.
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Select Calibration Mode to continue.

Single
Step Auto
Single Step Run Auto Run All

Which Calibration you want to continue?

@ E 1
i oM L ==
1. Camera Callbration 2. Kirnematics Calibration 3. HandEye Calibration

4. Barcode Setting

5.8 Camera Calibration
1. Select Single Step.

2.  Select 1. Camera Calibration.

Select Calibration Mode to continue.

1.
N
Single Step Run Auto Run All
Which Calibration you Yant to continue?
2. - . .
% ™ =
1. Camera Calibration 2. Kinematics Calibration 3. HandEye Calibration

5.8.1 Operation Interface Overview

4, Barcode Setting
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Please Press the button to Finish calibration step by stepit
Initial Pose : You can press the button on the took-bar to move badk Inital Position! RS TIRNN
1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes sbor P 13 i };i[
2. Press Step2 to Do the Lem-Calibration-Plate Caltration, It takes about 15 mirs 2 WAk

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

HEHE

Live Video

D; SquareN amél

Status

dlliss 7

5.8.2 Move to the Initial Pose

. . .ase Press the button to Finish calbration step by step!!
Click the icon to have the robot return to the [Pose  You can press the buton on the took ba to move back Intal Posioni!
2. Press to Do the 1cm-Calbration-Piate Caib

0 the 2cm-Calbration-Plate Calb Keep distance from Robot Jbration Plate

initial pose immediately.

SIS AIE LA " A
FIR IS - N

2|

Please place the small calibration plate below

the camera.

.

Status DiceBoard can not be foun

Press the + button to start.

Power Button . Xl R

Power Indicator Mode Indicator Lights ____ \/a Mode Switch Button

+ Button

QR Code Label

y - Button
Play/Pause Button

Stop Button
Emergency Switch

Speed Indicator

5.8.3 Set Camera Parameters
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Before proceeding to calibration, users can set camera

param eters.

Engineer

Please Press the button to Finish calibration step by step!!

Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abot
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mins.

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

Live Video

Scere:i0L00; SquakeNumil
Status

1. Click Auto once to set camera parameters automatically.

2. Click Save to save the setting.

Camera Parameter Setting

Image Info 1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abot
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mins.
2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

Pixel Format RGB
Image Size 1280 x 960
< 2 | »
Setting _J
Live Video

Shutter tme (us)

e— IO =

Gan (dB)

e

White Balance

e—i

e—i

Focus

L

Light Enable

@
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Eye-In-Hand Auto

Single Focus Calbration (Retry)

Chatiic

Select "1 cm plate calibration”

Please Press the button to Finish calibration step by step!!
Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abot
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mins

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

Live Video

Status

Press Play to start Step 1 process

Power Button
Power Indicator Mode Indicator Lights

M/A Mode Switch Button

+ Button

QR Code Label

- Button
Play/Pause Button

Stop Button
Emergency Switch

Speed Indicator

Step 1: 1 cm plate calibration in progress
[

ront of the plate, It takes abo

Calibration F

5M-Status: Proceed with dynamic calibration in 5M pixels.

1.2M-Status: Proceed with dynamic calibration in 1.2M pixels.
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Eye-In-Hand Auto

Please Press the button to Finish calibration step by stepl!

Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abo
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mins.

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

1. 1cm-Plate Calibration

2. 2cm-Plate Calibration

Calbration (Retry) Warning

Please press PLAY /PAUSE key on Robot Stick to
w9, pause/continue robot visual navigation and press
OC STOP key to leave this stage.

Status

Not Finished Not Finished
Not Finished Not Finished

Not Finished Not Finished

Not Finished Not Finished

20cm Not Finished Not Finished
25¢cm NotFrished ot Finished
30cm NotFrished  Not Finished
35cm Not Finished Not Finished
40 cm Not Finished  Not Finished

Robot will start process from height 8cm to 15
cm (Distance of camera to the workspace)
This process will maintain approximate 20 mins.

Step 1: 1 cm plate calibration finishes

® The OKin green denotes the calibration passed.

® The Fail in red denotes the calibration failed.

® The calibration continues even encountering any focal length calibration failure.
[ J

Users can recalibrate the failed focal length after finishing all focal length calibrations.
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Please Press the button to Finish calibration step by step!!

Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abot
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mirs.

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

Calbration (Retry) (Y] Success!!

Small Board Calibration is finished!! Please
Go to Big Board Calibration!!

Status

Height SM-Status  1.2M-Status

8cm

12¢cm T A BN O e EEEEE X T N
. After 1 cm plate is finished
om  otreamaoerted click OK goto the next step
30¢cm NotFrished  Not Finished ] 'v 1 ] i 9.

35¢m NotFrished  Not Frished i

40 cm NotFrished  Not Finished

@ @
'(. ; . % A.« a‘,‘, e
.e. k< B “ . 53 iﬁwm

Step 2: 2-cm plate calibration

Please Press the button to Finish calibration step by step!!
Initial Pose : You can pri utton on the tool-bar to move back Initial Position!
> Do the -Dis callbration, please pl m-Callbration Plate in front of the plate. It takes abor
> Do the 1em-Calibration-Plate Calirstinn 1+ kel shes # 15 mine
> Do the 2cm-Calibration-Plate Cali Warning Calibration F

Raobot will start visual navigation. Please keep

ase press PLAY/PALISE key on

Raobot Stick to activate/pause robot visual O
navigation and press STOP key to leave this

stage.

1. Select "2 cm plate calibration” and please
prepare the “Big dice board "and place it
under the camera.

2. Press Play to start Step 2 process

2 Power Button ished
2 P I it Mode Ind ht o
'ower Indicator e Indicator Lights M/A Mode Switch Button fished
fshed
fhod
+ Button =
QR Code Label
- Button

Play/Pause Button

Stop Button

Speed Indicator
Emergency Switch

Step 2: 2-cm plate calibration in progress
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Eye-In-Hand Auto

Please Press the button to Finish calibration step by step!!

Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abot
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mins

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

Warning

Please press PLAY /PAUSE key on Robot Stick to
© Pause/continue robot visual navigation and press
| O®@ STOPkey to leave this stage.

o | E—
Height SM-Status  1.2M-Status

8cm

10cm

12cm

1Scm

20cm

25cm Not Fnshed

30cm Not Frished Not Finished

35cm Not Frished Not Finished

40 cm Not Finished Not Finished

Robot will start process from height 20cm to 40
c¢m (Distance of camera to the workspace)
This process will maintain approximate 20 mins.

Step 2: 2-cm plate calibration finishes

click here to leave this page. tandauto

w b Ut‘l IvuJ calib

xration step by >K"U‘

ace the Plate to

Sge Focus Calbration (Retry [Y) Success!!

Big Board Calibration is finished!! Please
check is there any NG Calibration!!

Status

Height SM-Stats  1.2M-Status

e T ok |
1 % After 2cm plate is finished click
em e o™ OK goto cIose this window.

5.8.4 After Calibration Fails: Recalibrate
® If the calibration fails at some height, please click Single Focus Calibration (retry) to recalibrate.
®  Take the height of 35 cm as an example:
1. Select 35 in Focus Height.
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2. Select 5M in Resolution.
3. Select 2cm in Board.
4, Click Next.

Engineer

1. 10cm-Plate Calbration

2. 20cm-Piate Calbration

Please Press the button to Finish calbri
Intal Pose : You can press the button
1. Press Step1 to Do the Focus-Ds cal
2. Press Step2 to Do the 1cm-Calbrati
2. Press Step3 to Do the 2cm-Calbrati

Single Focus Calbration (Retry)

Status

Heiaht 5M-Status
8am Fa

1.2M-Status

10 em
12cm
15 em
20 cm
25 cm
30 em
35cm Fa

40 cm

Focus Height
80 10 12
15 20 25
30 ® 35 40
1.2m @ 5M
Board
iom ® 2am
Instruction

1. Select which height you want to calbrate, and Move Robot to the heig
2. Choose Resokition you want to calbrate.

3. Choose which kind of Calbration Plate, and place & in front of Plate.

4. Press Next.

5.8.5 Calibration Fails

Engineer

1. 10cm-Plate Calbration

2. 20cm-Plate Calibration

Single Focus Calbration (Reﬁm

Status

Heiaht 500w-Status  120w-Status

Press Play to start process

Power Button
Mode Indicator Lights

Power Indicator M/A Mode Switch Button

+ Button

QR Code Label

- Button
Play/Pause Button

Stop Button

Speed Indicator

Emergency Switch

Please Press the button to Finish calbration step by step!!
Initial Pose : You can press the button on the tool-bar to move back Intial Posttion!!
1. Press Step1 to Do the Focus-Dis calbration, please place 1cm-Calbration Plate i front of the plate. It takes about

2. Press Step2 to Do the 1cm-Calbration-Plate Calb Warning

2. Press Step3 to Do the 2cm-Calbration-Plate Calb iibration Plate
Robot wil start visual navigation. Please keep
distance, Please press PLAY/PAUSE key on
Robot Stick to activate/pause robot visual

= and press STOP key to leave this i

stage.

Recalibrate the focal length with failed calibration until all focal lengths are corrected.
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Please Press the button to Finish calibration step by step!!

Initial Pose : You can press the button on the tool-bar to move back Initial Position!!

1. Press Step1 to Do the Focus-Dis calibration, please place 1cm-Calibration Plate in front of the plate. It takes abat
2. Press Step2 to Do the 1cm-Calibration-Plate Calibration. It takes about 15 mirs.

2. Press Step3 to Do the 2cm-Calibration-Plate Calibration and Remember to replace the Plate to 2cm-Calibration F

s Calbration (Retry)

Status

Height SM-Status  1.2M-Status

8cm

10cm

12cm

1Scm

20cm Not Finished Not Finished
25¢cm Not Finshed Not Finished
30 cm Not Finished Not Frished
35¢cm Not Firnshed Not Finished
40 cm Not Finished Not Finished

5.9 Kinematic calibration
1. Go to D:\Robot file

2. Delete the files deltaDHO.bin, deltaDHO.txt, Driveroffset0.bin, and Driveroffset0.txt in the folder Robotfile as

shown in Figure 1.

(Y] Success!!

Small Board Calibration is finished!! Please
Go to Big Board Calibration!!

3. Create the files EEPROMUPDATE1.txt and EEPROMUPDATEOQ.txt in in the folder Robotfile as shown in Figure 2.

batch
DRV_LOG
PDO_LOG
ROBOT_LOG

VS_LOG

CommbDataLib.dil FHIJ IS%

CommDatalibVisiondil

deltaDHO.bin
deltaDHO.txt

DriveroffsetObin

deltaDHO.bin" Zoue

" deéltaDHO.txt .

batch

DRV_LOG

PDO_LOG

ROBOT_LOG

VS_LOG

CommpDatalib.dil
CommDatatibVision.dil
ECAT_EEPROM_Data_After.bin
ECAT_EEPROM _Data_Before.bin
EEPROM DATA UPDATE.bin

218" EEPROMUPDATEL txt” . #2131

Driveroffset0.txt DriveroffsetO.bin & EEPROMUPDATEQ.txt

ECAT_EEPROM_Data After.bin N e EEPROMUPDATE1. n XRERT AR SR n 3alK
ECAT_EEPROM_Data_Before.bin Driverof‘fseto.txt% e — & EEPROM U PDATEO.tXt *g
EEPROM_DATA_UPDATE bin N 152 FricParabin N e K

encoderlink txt

FricPara.bin

FricPara.txt
FricPara_20180806_121713.txt
inerLearn.txt
inerlearn_tma1100.txt

InertiaComp.bin

FricPara.txt
FricPara_20180806_121713.txt
inerlearn.txt
inerLearn_tma1100.txt
InertiaComp.bin
InertiaComp.txt
InertiaComp_201808031543.txt

4. Create a preset file deltaDHO.txt and input all values as 0 as shown in the figure below.

5. Create a preset file Driveroffset0.txt and input (-45,0,0,0,0,0) as shown in the figure below.
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e,

batch

DRV_LOG

PDO_LOG
ROBOT_LOG

V5_LOG
CommDatalib.dll
CommDatalibVision.dll
deltaDHO.txt
Driveroffset0.txt

ECAT_EEPROM_Data_After.bin
ECAT_EEPROM_Data_Before bin
EEPROM_DATA_UPDATE bin

encoderlink.txt
FricPara.bin
FricPara.tet
FricPara_20180806_121
inerLearn. bt
inerLearn_tmal100.txt
InertiaComp.bin
InertiaComp.txt

InertiaComp_201808031543.txt

713t

| deltaDHO -
it ()

F) &
00
00
00
00
00
00

OCICICICIUﬁ
coccocoo
ccococococo

vk
%

H(0) W) HER

274 K1
274 K1
1 KE
- O hat

" deltaDHO.txt" - WP

%ﬁ@ﬁj\%@ Windows (CRLF) UTF-8

1. Select Single Step Run.

2. Select Kinematics Calibration.

batch

DRV_LOG

PDO_LOG

ROBOT_LOG 2022
V5_LOG 2
CommDatalib.dll 2 2T

CommDatalibVision.dl 2 2T
deltaDHO.txt

Driveroffset(.txt 2019/8/15 T 04
ECAT_EEPROM_Data_Aft——
ECAT_EEPROM_Data_Be| | Driveroffset0 - 2
EEPROM_DATA_UPDATE 18 %2(F) S#(E) #0(0) ®B() #HHE
encoderlink.bxt ‘_45‘0‘0‘0‘0‘0‘

FricFara bin

FricPara it AR Driveroffset0.txt”

FricPara_20180806_12171 i ~
1% . W A (-45,0,0,0,0,0)
inerLearn_tma1100.txt
InertiaComp.bin
InertiaComp.txt
InertiaComp_2018080314

E15 . 8147 100%  Windows (CRLF) UTF-8

3. Click No to abandon the previous operation. (But all processes must be performed again.)

Select Calibration Mode to continue.

Single
Step

Sirighe Sheg Rur

Which Calibration you

2.
@

1. Camera Calibration

2. Kinematics Calibraticr,

Auto

Ao Run All

nt to continue?

3. HancEye Calibration

X

i)

4, Barcode Setting

Englneer

[T

@ Question

You haven't finish calibration last time.
Do you want to continue the procedure?
If choose no, we will abandom progress of

previous calibration. 3

e o
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e,

5.9.1 Move the Robot to the Initial Position

<1

Eye-In-Hand Auto

1. press 1. Move to Intal Postion and return to intial postion
2. Place TM Landmark in front of Camera with distance about 10 cm.

3. Press 2. Knematics Calbration
Keep distance from Robot

FRITRREIE A B LAY "+ RIS
ae——

1 . 1. Move to Intial Postion

Status

1.Click "1. Move to Initial Position”
2.Press "+" letrobot move to Initial Position

2 Power Button
Power | Mode |
ower Indicator lode Indicator Lights M/A Mode Switch Button
+ Button
QR Code Label
- Button

Play/Pause Button

y Mode4
Stop Button Speed Indicator

Emergency Switch

5.9.2 Place the Landmark
Take the landmark in the center of the camera image, and make it locate 10 cm away from the camera.

(Landmark pose Z value (90~110mm))

Tool Bar
=
Video
Landmark Img = 1206.51,1117.29 (pixel)
Landmark Pose 3.4788,4.7552 1102.8460,2 o,'m‘,-l 0:6390,~1.4630
6 e b

Scores: 0.93

Landmark pose Z{E717A90~110mm

5.9.3 Notes on Landmark Placement
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B Place the Landmark in the center of the camera image. (Ensure the Landmark center is in the
center of the image)

B Place a plain white paper of size A4 beneath the landmark.

Camera parameter adjustment

1.
Set parameter i T |

Eye-In-Hand Auto

#l Position and returri to initial position
it of Camera with distance about 10 om
)

Live Video

Status

Turn on the camera light of the robot.

Set the image resolution to 2592*1944 (The resolution must be 5MP at least or above.)
Use Auto once to set the Shutter time.

Whiter Balance: Place the small calibration plate, and click Auto Once to adjust.

Use Auto once to set the Focus.

Click Save.

Camera Parameter Setting

Image Info

RGS

2 e ]
Setting
Live Video
3
e- Q « 1206.62,1117.30 (pise
Pake = 3.4747,4.7566,100.0013,10,1079,-0.6814,-1 4360

e ©

e e »

5.9.4 Select Kinematics Calibration
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Eye-In-Hand Auto

1. After the robot moves to the initial pose, place the
landmark below the camera and ensure its E”: M )
identifiability.

2. Click 2.Kinematics Calibration -

3. Click the Play/Pause button to start kinematics

calibration.

QR Code Label
- Button

Play/Pause Button .
Moded

Stop Button  gpaeqIndicator
Emergency Switch

5.9.5 Kinematics Calibration in Progress (1/2)

< i

Eye-In-Hand Auto

2. Knematcs Caibraton

Warning
Please press PLAY/PAUSE key on Robot Stick to

Status
pause/continue robot visual navio a v
L B = I gation and press
Landmark lmg 1201,70,976 | STOP key 10 leave this stage. &
Landmark Pose 0.2509, 0.5 :
item Counts Scores: 0.90 -
FrehTemes i
FaiTenes

It takes about 20 minutes for the kinematics
calibration to finish. The landmark will be aligned
40 times.
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5.9.6 Kinematics Calibration: Change the Robot Pose
< i

Eye-In-Hand Auto 1. press 1. Move to Inital Position and retusn o fnitial position
2. Place TM Lendmark in front of Camera with distance about 0em.
3. Press 2. Kinematics Calibration v 3

Keep distance from Robot

Please pross and liold the “+" button on the
Robot Stick t friave the rohet to the initiel
position

Power Button
Power Indicator Mode Indicator Lights

Stop Button  gpaad'indicator
Emergency Switch

Frizg
%%
MA Mode Switch Button
+ Button The robot stops when there are 20 times
BO‘ZHC"‘” Lt of calibration left to go and sends a
- Bu
- request concurrently to users to change
its pose by pressing and holding the +

button.

5.9.7 Kinematics Calibration in Progress (2/2)

< i

Eye-In-Hand Auto

2. Knematcs Calbeation

Status

item Counts
FrehTimes

FalTimes

f Camera with distance about 10 ¢cm

™ Landmark in
5s 2. Kinematics Cal

Warning

Pegie press PLAY/PAUSE key on Kobiob Stick i
bause/continge rohot visual 0 2vigaticn and press
3 TOF key 10 Jeave s stoge

e e

L find Loardmark wit -
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5.9.8 Kinematics Calibration Finishes

< I

Eye-In-Hand Auto

1. Move to Inid Postion

Status

bem Counts

FrehTemes

FalTeres

The robot will align the landmark for 40 times.
If the robot aligns the landmark less than 15
times, users have to perform kinematics

calibration again.

5.10 Hand Guide Calibration

Select Calibration Mode to continue. x
Single
Step Auto
Single Step Run Auto Run All
Which Calibration you'¥ant to continue? X
. % | *
- = a
1. Camera Calibration 2. Kinematics Calibration 4. Barcode Setting

! Error

Landmark img = 1206 Kinematics calibration is finished. The error
Landmark Pose 248 value= 0.250356.
UL Please go to next step.

f

Please check if the error value is above 0.3. If it is
below 0.3, click OK to leave. (If the error value
exceeds 0.3, please perform the calibration

again.)

2 Calibrat

1. Select Single Step Run -
2. Select Hand Eye Calibration -
3. Select 1. Move to calibration position -

1182.29,893.19 (pixel)
~9.8826,~5.4364,251.3947, 5.
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5.10.1 Hand Guide Calibration in Progress

<

Eye-In-Hand Auto

1. press 1. Move to Calibration Position and return to designed position

2. Place 5-TM Landmark Board in front of Camera and Press 2. HancEye Calibration.
1. Move to Calbraton Position 3. After finishing Calibration, press 3. Move to Verification Position.

4. Press Verification.

Warning

1182.30,893.1
-9.8815,~5.44

1. After moving the robot to the calibration pose,
click 2. Hand Eye Calibration.
2. Click the Play/Pause button to start hand

guide calibration. (It takes about 10 minutes to

calibrate.)

QR Code Label

- Button
Play/Pause Button

Stop Button

Speed Indicator

Emergency Switch

5.10.2 Hand Guide Calibration Finishes

< i

Eye-In-Hand Auto

press 1. Move to Calibration Position and return to designed position
Place 5-TM Landmark Board in front of Camera and Press 2. HandEye Calibration
After finishing Calibration, press 3. Move to Verification Position

. Press Verification.

1. Move to Calbration Position

1
4

3. Move to Verification Posibon

(Y] HandEye Calibration finished

1262 Calibration Finished, the error Value is
-1.03 0.0681561
Please go to next step!

Landmark Img
Landmark Pose
Scores: 0.90

Status

item Status
HandEye Not Firsshed
Verification Not Firsshed

Please check if the error value is above 0.3. If it is below 0.3, click

OK to leave. (If the error value exceeds 0.3, please perform the

-- - calibration again.)
Mode1 Mode2 Mode3 Mode4
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5.10.3 Move to the Verification Position

2 . Live Video

1. After hand guide calibration
finishes, select 3. Move to
Verification Position.

2. Place the small calibration
plate below the camera.

3. Set the calibration clearance

between the camera and the

calibration plate to 10 to 15

cm.

1.

After the robot moves to the
verification position, select 4.
Verification.

Click the Play/Pause button to
start verification. (It takes about 10
minutes to verify.)

2 Power Button

Pe I
ower Indicator Mode Indicator Lights /2 pade Switch Button

+ Button

QR Code Label

- Button
Play/Pause Button

Stop Bulton  gpeedindicator
Emergency Switch
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5.10.5 Verification in Progress

< i

Eye-In-Hand Auto

1. Move to Calibration Position

BN

2, HandEye Calbration

3. Move to Verification Positon

Status

item Status
HandEye
Verification Not Finshed

5.10.6 Verification Finishes

Status

item Status
HancEye

Verification Not Frished

1. After checking the verification
associated values, click OK to
close the dialog box.

2. Click here to exit.

press 1. Move to Calibration Position and return to designed position

Place 5-TM Landmark Board in front of Camera and Press 2. HandEye Calibration.
. After finishing Calibration, press 3. Move to Verification Position
. Press Verification.

Warning

Please press PLAY /PAUSE key on Robot Stick to
pause/continue robot visual navigation and press
R STOP key to leave this stage

[YIComplete

The verification procedure is over,
the distance error value : 0.113294
the delta distance of returning position :
0.0169686
the delta Rx distance of returning position :
0.323499
the delta Ry di of
0.287874
Please go to next step!

I ]

The dialog box prompts four values. The upper
two values must be lower than 0.5, and the

lower two must be lower than 1. If any value
exceeds the respective limit, perform the hand-
eye calibration again.
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5.11 Barcode Setting

Select Single Step Run.
Select Barcode Setting.

= e b

Select Calibration Mode to continu¢ CI |Ck OK [T Success
1. ) The Robot is at the initial position.
o Press the + button on the stick to
" move the robot back to the initial :
Single Step Run Aut pose.
5. After the robot moves to the initial Keep distaq _from Robot
Which Calibration you Yant to contin pose, CIICk OK a%i%ﬁs‘fﬁgﬂuf;;ﬁf&' .‘nﬂE’
2- Last setting is existed, we are going to - \ _ ‘
@ o move to Last Robot Position. :> P _.
E = = -

1. Camera Calitration

tH

2. Kinematics Callbration

3. 0K
3, HancEye Calibration 4. Barcode Setting ( )

En

1. Move to

gineer

Barc

2. Camera Parameters

Status
item Shift Pixel
Barcode 701.06
TargetWidth e 9 550
Threshold @) = @ oo

Last setting is existed, please move to initial position. Q . .

You can e the robot postion s precise o ok Click No to abandon the previous operation.
Look at Barcode' column, and watch Shift Pixel is over 3 or not.

If it is over 3 pixel, please re-calibrate the Robot.

If you 15t want tresetthe Bercode Stting lease ollow fllowing steps: (But all processes must be performed again.)

1. press 1. Move to Barcode Position.

2. Press 2. Camera Parameters AutoOnce for updating Camera Parameters,
3. Press 3. Set Barcode as Target to set Barcode Position

4. Press 4. Save Setting to finish Barcode Setting. -

@ Question

You haven't finish calibration last time.
Do you want to continue the procedure?
If ch no, we will abandom progress of
previous calibration.
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e came camot denity e s s comety, | RRSRA

users can click the icon to enter the page to adjust camera i

parameters such as shutter time and focal length.

se follow following steps:
e for Updating Camera Parameters

Barcode Position.
atting.

Live Video

Status

Item Shift Pixel
Barcode 2

The frame in red denotes the current barcode

position, and in green, the previous.

5.11.1 Update the Camera Parameters Automatically

S i

Engineer

Last setting is existed, please move to initial position.

You can see the robot position is precise or not.

Look at Barcode' column, and watch Shift Pixel is over 3 or not.

If it is over 3 pixel, please re-calibrate the Robot.

If you just want to reset the Barcode Setting please follow following steps:
1. press 1. Move to Barcode Position.

2. Press 2. Camera Parameters AutoOnce for updating Camera Parameters.
3. Press 3. Set Barcode as Target to set Barcode Position.

4. Press 4. Save Setting to finish Barcode Setting.

[Y] Camera Update Done!

Camera paramters are updating done,
please continue next step.

Status
item Shift Pixel
Barcode 700.394

1. Select 2. Camera Parameters Auto Once.

2. After parameter updating, click OK to proceed to the

5.11.2 Set Barcode as Target
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Last setting is existed, please move to initial position.

You can see the robot position is precise or not.

Look at ‘Barcode' column, and watch Shift Pixel is over 3 or not.

If it is over 3 pixel, please re-calibrate the Robot.

If you just want to reset the Barcode Setting please follow following steps:
1. press 1. Move to Barcode Position.

2. Press 2. Camera Parameters AutoOnce for updating Camera Parameters.
3. Press 3. Set Barcode as Target to set Barcode Position.

4, Press 4. Save Setting to finish Barcode Setting. ~|

[T Set Target Successfully!

Target is set successfully, please continue
next step.

Status
item Shift Pixel
Barcode No Set

1. Select 3. Set barcode as target to record the
current barcode position.

2. After target setting, click OK to proceed to the

next step.
<[ E]

Engineer

Last setting is existed, please move to initial position.

You can see the robot position is precise or not.

Look at Barcode' column, and watch Shift Pixel is over 3 or not.

If it is over 3 pixel, please re-calibrate the Robot.

If you just want to reset the Barcode Setting please follow following steps:

1. press 1. Move to Barcode Position.

AutoOnce 2. Press 2. Camera Parameters AutoOnce for updating Camera Parameters.

3. Press 3. Set Barcode as Target to set Barcode Position.

4. Press 4. Save Setting to finish Barcode Setting. ~|

1. Move to Barcode Position

Live Video

Status

item Shift Pixel
Bwcode  |0.66666

Then, the frame in green overlaps the one in red.
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5.11.3 Save Setting

3. H

Engineer

Last setting is existed, please move to initial position.

You can see the robot position is precise or not.

Look at Barcode' column, and watch Shift Pixel is over 3 or not,

If it is over 3 pixel, please re-calibrate the Robot.

If you just want to reset the Barcode Setting please follow following steps:

1. press 1. Move to Barcode Position.

2. Camera Parameters AutoOnce 2. Press 2. Camera Parameters AutoOnce for updating Camera Parameters

3. Press 3. Set Barcode as Target to set Barcode Position.

4. Press 4. Save Setting to finish Barcode Setting. -l

3. Set Barcode as Target

[Y)Save Result Successfully!

Barcode result is Saved.
Calibration is finished!

Status

item Shift Pixel
Barcode

1. Click "4.Save Setting” to save the barcode result

2. Save Result Successflly, click "OK” to close this
window

3. Click here to leave this page

Note:
The offset value of the robot is in pixels, and the standard value is 3 pixels.

If the offset value is more than 3 pixels, please recalibrate the robot.

3. Set Barcode as Target Live Video

4. Save Setting

Status

item Shift Pixel

Barcode
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5.11.4 All calibration processes finish

2.

"0 mm/s 100 % ©

F811

Camera List Task

@ Eye-in-Hand

3 B [

Select Calibration Mode to continue.

S\li:izl Auto t Base
Single Step Run Auto Run All Angle
J2
Please wait for loading image... 5
J4
J5

1. Click “X" to close calibration mode
2. Click here to Exit Vision main page
Whole Vision calibration process were finished!

5.11.5 Exit Maintenance Mode

%50 mm/s 100 % ¢

= D Click here to exit

Maintenance inivus

Controller

Payload (kg)

FreeBot

Speed

Direct Move

1.80
93.33
-0.72

90.60

Controller

w [0 E

General Vision Robotinfo Payload (kg)
Okg
Calibration Friction Leaning Failure Report 0 R
| Runin24h Hand Guide Calibratic | Dynamic Calibration View Export
Motion/Project ¢
‘ Go Zero Joint Base Tool (o} FreeBot
Hardware Test Jog Distance Continuous ¥ Speed 1.00 % v
l Buzzer Off Buzzer On ‘ Joint Angle Direct Move
| Light Red Light Green ‘ Light Blue
| Audio )2 0.00
| CheckButton 13 90.00
14 0.00
‘ Check DiskDrive
' 15 90.00
16 0.00

o
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5.12 The Robot Anaconda Project

®

Logout

5
®

Connect

@

Run Setting

Project

® O

System

Shutdown

© &

5.12.1 Create a Project

L M0mm/s

1. Click Project
2. Click Create Project

2 "0 mm/s

I SnakeDance20122

[T component editor
[[] conveyor Tracking

Assign a name and click OK

100% *z[Fe1l] | @ @D E

100 % 5 [Fe11] D B
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5.12.2 Set Point 1 (P1)

= 1. 2 O0mm/s 100% %[ @ M E

T T i

Controller X

Payload (kg)
Okg

Here please use controller to teach the point
1. Select Controller
2. Usejoint direct move
+ 3. InputlJoints digree
- pirectMove  IIE2008
%] J2:90°
N .| 131s0c
w | J4:90°
w-| | J5:170 °
w -] J6:110 °
w-| 4. Afterinput these value Press and hold
“Move” to move to this target.

FreeBot

Tool 10

Base

Jog Distance

Continuous ¥ Speed 100 %

2 0.00

3 0.00

14 0.00

5 000

6 0.00

— L M0mm/s 100 % 5 [F8ll = [0
* Bl snakeDance20122 Y < >

q?ﬁ <>

Set Vision o

m

Start
Wait for  Gateway 3 ®
Q—r—£3

™ 1l . B

1 Pause T0

°

Voice Goto

B

Pallet Display

+ A "

Move  Circle After move to the target position drag

S the point no_de into the main flow.
SubFlow Network (Or press point button on the

o Endmodule for recode this position) a o e
Warp Path -

5.12.3 Set Point 2(P2)
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1. 2 Oomm/s 100% *:[Fel]| m MO E

Bl 0 Robotta Yl [T 0 NOTOO | n:|
Controller X

Payload (kg)
Okg

Here please use controller to teach the point
1. Select Controller

2. Usejoint direct move

3. InputJoints digree

Base Tool (o] FreeBot

Jog Distance Continuous ¥ Speed 300 % =
Joint Angle Direct Move Jl!-260°
o 3. w0 -] J2:-90°
2 90.00 90 - J3.150 °
3 15000 w | J4:-90°
4 -90.00 90 - JS:_170 °
-170.00 -170 -+ JG.‘llO °
% 11000 0| 4. After input these value Press and hold

“"Move” to move to this target.

e © ==

— 2 MOomm/s 100 % “ = O
Point Manager Base Manage! Controller Variables
* B snakeDance20122 Y < >
3 Start
®
®
10 PI
T0 2
;O_,
Pallet Display
+ A "
Move  Circle After move to the target position drag
S the point no_de into the main flow.
SubFlow Network (Or press point button on the
o Endmodule for recode this position) a o e
Warp Path -

| m »
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5.12.4 Create a Loop

Step Run Diagnosis

% o
Set Vision
s
Point Stop
Q & -
fba 7 Start
Wait for  Gateway N
1
11 -
4
1f Pause T0
S L
7
2|7 ; %
Voice Goto | . u
E ==
Pallet Display [ |
S o
Move Circle
@
SubFlow Network
i
Warp Path

Point Manager

50 mm/s

Base Manager Controller Variables ‘

100 %

F811

1. Set a Goto back to P1 for continuous run.
2. Executing this project for 10 mins and set

project speed to 60%

3. After executed this project for 10 mins
without any problem, this robot is ready for

operate!

e-e
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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 |

;“:\.

Back cover

.. | Right cover

Left cover | “=

“| 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).

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

®  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).
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®  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).

| L

Figure 2

Disassemble the LCD screen cover

® Disassemble the Front cover

®  Refer to the previous operating steps to disassemble the Front cover °
® Remove the two cables (as shown in Figure 2).
[ J

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

Figure 3

6.2 Disassemble/Install the IPC cables

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

IPC Cable Wiring
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Power Cable to PCB

SN: CHC006

Power Cable to CPU
Fan

Signal Cable to PCB

SN: CHCO007

Power Cable to SSD

RJ45 Cable to PCB

USB Cable to PCB

Sata Cable to SSD

SN: CHCO001

SN: CUC001

If the robor is a TRI camera, it comes with an extra RJ-45 Cable (as shown below framing in red).

Disassemble the IPC

Disconnect all the cable on the IPC.

Loosen the four screws on the IPC and remove the battery.
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®  Operate the previous steps in reverse while assembling the IPC.

Assemble IPC and reinstall the IPC cables

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.

6.3 Disassemble/Assemble Power Control Board
Preparation
® By the previous operating steps, disassemble the Front cover, the Back cover, the Left cover, the Right cover,
the Top cover, and the LCD screen cover respectively and locate all the circuits of the Power Control Board (as

shown in Figure 1 and Figure 2).
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Figure 1
Power Control Board Cabling LCM Cable SN: CHC023
. Signal Cable to | ELARRERRRRRERRAN R R AR |
SN: CHC020
EX 10 Board IDE Cable to | '
EX 10 Board SN: CHC023
{111 [T g Lan Cable SN: CHC019
7
Power Cable to
Chamber Fan = RJ45 Cable to IPC
ST SN: CHCO001
' L RJ45 Cable to Robot Cable
= SN: CHC022
”';:,’ = 2 gt
| s ) '
— J 4 N :
Signal Cable to Relay A ah = RJ45 Cable to Robot
Cable
Board
' SN: CHC022
SN: CHC009 = Power Cable Power Cable to Stick
to PSU 24V IPC ——— -
. USB Cable to IP
SN: CHC005 | | SN: CHC006 | | SN: CST001 | Signal Cable to IPC
SN: CHCO007 SN: CUCO001
If the robor is a TRI camera, the configuration comes as below. (The cable in the frame in red is cancel).
\LAAARARRANAR
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Power Cable from
PSU 48V SN: CWC002

Power Cable from
Robot Cable SN: CHC022

Power Cable to
Power Eater SN: CWC002

Power Cable from
PSU 48V SN: CWC002

Power Cable from
Robot SN: CHC022

Power Cable to
Power Eater SN: CWC002

i 000

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).

Figure 1

® Loosen the screws on the Power Control Board and disassemble the Power Control Board cover (as shown in

Figure 1).
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Assemble the Power Control Board and install the Power Control Board cables

®  Operate the previous steps in reverse while assembling the Power Control Board.

After replacing the Power Control Board, please update the EEPROM, ESI, and firmware data by Chapter 25.3;

otherwise, the robot will err.

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

SN: CHC013

Power Cable to PSU 24V

SN: CHCO003

Signal Cable to PCB

Power Cable to PSU 48V

SN: CHC009

SN: CHCO015

Disassemble the Relay Board

® Disconnect the cables on the Relay Board.

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

Power Cable to DC
breaker

Signal cable to PCB
(SEMI)

Power Cable jumper Wire
on Relay Board

Signal cable to EMO
(SEMI)

SN: CHCO012

Power Cable from PSU

24V
SN: CHC008

Signal cable to PCB

SN: CHC009

Power Cable from PSU 48V
SN: CHC017

Power Cable from DC

breaker
SN: CHC014

Power Cable to Power Cable
DC breaker to PCB Power Cable from PSU 48V

SN: CHCO11 | SN: CHCO018 | | SN: CHC002
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The SEMI Wiring

Power Cable
Used in Relay Board and Power
Relay
Power Cable SN: CWC008
Power Cable SN: CWC0o8
Used in ReIa)&S;ard and Power Power Cable
Y Used in Relay Board and Power
Relay
SN: CWC008
Power Cable

Disassemble the Relay Board

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

Figure 3
~— e p
Al

® 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 |0 BOARD
Preparation

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

The EX 10 BOARD Introduction
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Thumb Screw

IDE Cable to PCB

SN: CHC023

Thumb Screw

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

SN: CJA001~CJA005

. 706-1007204
" THAA_EX-10 Inside boagc:l%%:b“ A

AAAenAARccsae

Signal Cable to PCB

SN: CHC020

ot

IDE Cable

IDE Cable

SN: CHC023

L

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 |/O port modules.

® Remove the two flat-blade conduits.
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® 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.

. 706-10020A01 -ARD.
~:Q THAA_EX~10 Inside board %%%kiﬁ )

AAASALAACcsas e

AAAm sl n 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 SN: CWC002

pCasY=3.8W
= o

CEEE
Siogmor®

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

Middle shelf

Ground Wire

SN: CWC006

SN: CPS002

PSU 24v

SN: CHCO015

Power Cable to Relay

Board

Disassemble the Power Supply 24V

Power Cable to Relay
Board

i

|_SN: CWC003

Ground Wire

SN: CWC006

Power Cable to PCB

—
SN: CHC005

Ground Wire

i

SN: CWC006

Power Cable to PCB

PSU 48V

SN: CPS001

SN: CWCO001

®  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) -

(i |
Figure 1

-
< e MUDE SN
e 10t

® 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).

17

| A R N 3 -
— 15 BN B B AN

Figure 3

® 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

SN: CPS006

PSU 24v

Middle shelf

PSU 48V

SUPPTY »_\

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) °

PSU 24V Cable

C008

SN: CWC006

SN: CHC010

i3

SN: CHCO017
PSU 48V Cable

SN: CWC006

SN: CHC002

SN: CWCO001
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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).

.7

-~ 7 Bl Figures iy “-_" Figure 6

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

.7

Figure 11 [ 7 Figure 12 o Figure 13

® Disconnect all the cables from the Power Supply.
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: DC19-30V  43A
DC31-72V 36.7A

INPUT:
INPUT:

i
S
=
-]
7]

OUTPUT: 448V = 21A(FOR INPUT DC31-72V)

c €ovmn: +48V 7= 14.7A(FOR INPUT DC19-30V)

W
[ MEAN WELL |

Figure 14

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

| Figure15 I~

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).
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® 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 |

® Inthe dongle into the Control Box (as shown in Figure 1).
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® Remove the robot cable from the Control Box and turn on the Control Box (as shown in Figure 2).

®  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

init Cont
09:39:45 0x0004F000  at TMII

QECM

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).

=)
- == = To )
L) ® » conpuer + 2 2 - e
Ongance = ) o
f your omp
X Favorttes 4 Hard Disk Drives (2)
I Desinop Local Disk (C) New Volume ()
6 Dowrlosds = = & son. 48 g v
S sasce < " frwe of
3L Recent Places. s
4 Devices with Removable Storage (1
4 Ubranes. TMROBOT (E)
% Documents = i
= Pt
H Vs ez
Sort by
1 Computer Syt
Lol Disk (C) Refresh
a HewVokame ) e
S e |
UndoMaore iz ;
[ ap—
Add s networkocation 1=,
T I
WoRKGROw Memary 4008 -
Figure 11 [rencnono Figure 12
= — — — = L

®  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).
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System Properties

i

Computer Name | Hardware | Advanced | System Protection | Remote

5 onthe network

!.L Windows uses the following information to identfy your computer

Computer description: |

Full computer name: TM163005
Workgroup: WORKGROUP

il To use a wizard to join a domain or workgroup, click
Network ID.

For example: "Ktchen Computer” or "Mary's
Computer”.

Network ID...

To rename this computer or change its domain or
workgroup, click Change.

ok ][ cacel ]

Figure 13 I

> " f——

Computer Name/Domain Changes

You can change the name and the membership of this
computer. Changes might affect access to network resources.
More information

Computer name:
TM163005

Full computer name:
TM163005

|  Member of
Domain:

© Workgroup:
WORKGROUP

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

shown in Figure 15).

?--

)

TMS-700
TM164714

7/
Figure 15

Shut the system down and remove the robot cable.

After configuring the computer name, enable the Windows recovery function.
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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

ccat Ex_l/O Module ‘
o LCM || @ Power(0V) ---------
a | \ | Module
= : IN Side 10 board ‘ —_—
ower i Signal —
eater !
SSD HD
Fan 3 e cnz1 cn20 . | ‘
JSP1  JSATA1
IPC_i7
' ! Safety control board
= CN12
———1 oo ot
[ Z:i CNIT e
i CN5 P1 RJ45 (LANS}
i = s use1 Stick Module
. L 4 CN19| RJ45 (LAN4)
Robot o CN16 cnig
‘connector | Relzy |
g Cable |
Robaot i
Camera. :
3 : DC_24v
3 1 AN PSU1 400W/320W
; Relay | E
= -
AC board 1 i I
Socket 1 | ——oesav our
i PSU2 1000W/1800W
cN2
7.2 HW3.2A TMS5A
ECat Ex_I/O Module ‘
e LCM || = Power(QV) ---------
o ; \ I r— Module
= : IN Side 10 board ‘ —_—
Wlodr i Signal —
eater !
SSD HD
Fan E e cnz1 chzo . ‘ ‘
_ JSP1 JSATAY
IPC_i7
Safety control board
CN1
N7 JDCH
Pl RIS (LANE)
& = Stick Module
o Je cn1el—— — |25 QLANS)
Robot ™ L CN1B. cn1g
connector Relay 1 |
48 Cable
Robot
Camera
DC_24V
e PSU1 400W/320W
CNE
ey cNe.
AC board l
Socket
PSU2 1000wW/1800W
CNZ
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7.3 HW3.2 TM5A-M

ECat Ex_I/O Module ‘
cnz LcM || 000 Powerpovy -
= [ [ Module
B IN Side 10 board ‘ _
eater Signal E—
SSD HD
B Che. chz1 Chzo ‘ ‘
o JSP1 JSATA1
IPC_i7
Safety control board
N1
cN1T oct
P1 RU45 (LANS)
B 4= Stick Module
P cN1g RJ45 (LAN)
Robot
connector Relay e
a2 Cable
Robot
Camera
DC_24v
e PSU1 500W
Breaker o ’7 1
a =
DC M-Relay .
Conn board . f----0 ) ~—|oc_4sv_out
[ TErLET PSU2 1000W
Ex-PUS m ons o
Conn el
7.4 HW3.2A TM5A-M
ECat Ex_I/O Module
CNZ LCM || = Power{0V) -———-———-
= [ [ Module
B IN Side 10 board B —
eater Signal E—
SSD HD
B Che. chz1 Chzo ‘ ‘
o JSP1 JSATA1
IPC_i7
Safety control board
N1
cN1T oct
P1 RJ45 [LANG)
B 4= Stick Module
v~ CN19 ——) FLI45 (LANS)
Robot
ol‘))nnectnr Relay os
a2 Cable
Robot
Camera
DC_2av
e PSU1 500W
Breaker ED ’7 2
a =
DC M-Relay .
Conn board o f----0 ) DC_a8v_OUT
[ e oV oUT PSU2 1000W
Ex-PUS 1 o oc_in
Conn e
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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
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Green light

1EY wwmmw
TELMNLELL

Definitions of the Indication Light on the USB Signal Booster
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8.3 Function Description of the End Module LED lights

Light color/state Description
Solid Green Light The project is running in manual mode.
Flashing green light The project is running in manual mode.
Slow flashing green light The project is running in manual mode.

Alternating between Green/Red light (with

The state of error in manual mode
2 beeps from buzzer)

Solid Blue Light The robot is standing by in auto mode.
Flashing blue light The project is running in auto mode.
Slow flashing green light The project is paused in manual mode.

Alternating between Blue/Red light (with 2
beeps from buzzer)
Solid Blue Light Recovery Mode
Flashing red light The robot is on and initializing.
Flashing red light (Buzzer emits a short
beep at the same time.)
Solid Red Light
Buzzer emits a long beep.

The state of error in auto mode

Emergency Stop button pressed.

Fatal error
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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 _ EDMark
Area L arks
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:

TS 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
esmssunssussssssssasasnnannsnnefp ¥ POt 2 to Ethercat extension

P — __ v Port 3 to Robot
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Connect to the Network

Wait for Network Communication
initialized by EtherCAT Master

Port 3,1,0 linked
All required links <@ g8
established

_ Robot 48V
R <« >

Power Supply PR | ‘
: Current Limit

Type

EtherC A yettob
initialized

Connect to the EtherCAT Master
Waitfor “Robot Ready” command from Robot Controller

: 4 o X
(ROEOT Link_ <

o =T S
\W"
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)

Manual Mode

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

| \
Mode key was Idcked
change to Auto Mode required a
password permission

Mode Lock (Auto Mode)
Auto LVIode

—=wy Changed to

oy 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
Blinking “!”: — SRU%plit-‘fd ’;?
EtherCAT link lost due to obot: o
Robot was powered-off
Safe Startup Mode
E-Stopped
Mode
Safe Startup
Mode

4

FreeBot key

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

Buzzer:

Buzzer Beeping

Techman confidential 142



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 channels
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
-»|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 _

Configured DO
channels:

» Output Function
specified
accordingly

, DACgp

OK

EEPROM2c
OK

4
Onboard LED,2¢
OK

Power Failure Log

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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Message Log

Message Log (9 entries in total)

Record index

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

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

Recorded Count
(Max 30)

W

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

#0 is the latest log recorded
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Record index -1 « »9Logsrecorded

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. . «
[1r : Resume tim
“Shutdown anYwad. ..
Instruction:

Press PLAY key to resume
the down-counting

Power Off
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10. Software Application

10.1 Update the Robot Software
10.1.1 Preparation
1. Retrieve the software from the official website of Techman Robot or customer service.
2. Label the USB drive TMROBOT.
3. Save the retrieved software on the USB drive.

®
@,

Get software from TM

l Cloud or Customer
Service.
@ : ©) :
USB rename as Put software in the
"TMROBOT | USB.

10.1.2 Update

1. Turnthe robot on. Navigate to the normal operation interface to confirm the current version.

e 100 %

? "
= ™V

yrtem Verron
&

e

==t

2. Insert the USB drive into the USB port of the control box.
—Click = > System.
—>Click System Update to open the automatic update page.

IO|F & & L

3.  Check if the system finds the newer software version. If the software in the USB drive is newer than

the current version, the message as below prompts.
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= 100% )
Syitem Verusn
Rev LES.T100.00678
[ ox |
4. Click OK to have the system run the update program.
— 100% £
Fytem Varsen
Rev LESTIO0IIETE
5. The system restarts automatically after updating.
= 100% B

System Version

Rev.1.68.7100.33673

6. Ensure the robot is completely off and turn the control box off.
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7. Restart the robot.

B

= 100 %

™I

—
System Version

10.2 Configure IDS Ueye
10.2.1 Configuration

1. Click Camera > Basic settings.
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File Edit View [Camera) Draw Windows Help
-9 Y. 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.

__frymes: 1007 Dvpley, 1486 Faded: 8 Recon 0.

3. Click Window > Performance overview.
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ows | 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.

Froame T (crdy i 08 mode)

Frames 2512 Displey: 2511 Faded: 8 Recon:§

10.3 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
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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

flashing in red.
Update EEPROM

1. Go to D:\RobotFile.

@\":‘“ » Computer »

Organize v Properties  System properties Uninstall or change a program Map network drive  Open Control Panel

457 Favorites + Hard Disk Drives (2)
B Desktop Local Disk (C:)
Downi C — c—
8 Downloads o e ——
4. Recent Places
4 Devices with Removable Storage (1)
4 4 Uibraries TMROBOT (€
B > L
J Documents Q@ 753 Go frec o 54 Gi o fokder
o' Music
e Pictures
B videos

4% Computer
. Local Disk (C)
. New Volume (D)
- TMROBOT (E)

€ Network Rebotfie backup01 70623
A Netwert
2. Create a text file (.txt) naming in eepromupdate5.txt.

I -+ Compte + Now Vohoe D)+ Fattin » Oia/l + Comwe » Nonvome D) » Bobotie »
Organice =

M foider

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. T™5 |Robot S/N : BAXXXXXX TM12/14 ’Robot S/N : BAXXXXXX
AC Type AC Type
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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

TM16 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

™12 UpdateEsi_TMA_130ACA
TM14 UpdateEsi_TMA-110ACA
TM12X UpdateEsi_TMAX130ACA
TM14X UpdateEsi_TMAX110ACA
DC Type

T™M12 UpdateEsi_TMA-130ACM
TM14 UpdateEsi_TMA_110ACM
TM12X UpdateEsi_TMAX130ACM
TM14X UpdateEsi_ TMAX110ACM
TM20 [Robot S/N : BAXXXXXX
AC Type

TM?20 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.

B Esi
B Fw

B CheckRixlicense

B QuerySlavelnfo

B Rtx64TRiEcatSlavelnfo.rtss
. RixTRiEcatSlavelnfo.riss
EY UpdateEsi

B8 UpdateFw

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

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

BN C\Windows\system32\cmd.exe

and launch RtxServer.
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B vglmd

Slave ID = &, FW filename = Q51 EcatServoDriver_£51,00000005 bin

Slave ID = 7, FW filenaene = QSLEcatservoDriver [ES1000000055in
Slave 1D = B, FW filenaene = QS| EcatiO_ES] 00000005 bin

Jobgo] e path name = DA Techman Robon T flow\ModuleRelease|Esh Q5LEcatPowerhanager ESL 000000098

File name

DA Techman RobotiTM Aow\hModubeRelase\EshQSLEcatPowermManager_ES] 00000009 bin
fy Skop ESI Downloader, becauss E41 of EtheracT Sl
00009 [Mew=QS|_EcatPowerhanager_ESI 00000009 bin]

(5larvea] [Old=0oaD0000005] [Mew= Q5] EcatPowerhianagen ES] 00000003 bin]
B Iidantical]

Job{1] He path rame = DA\Tech

BT TM flow\ModuleRele ase\E 51 TMS-900-LPR1-8 00000001 bin

chenan Rabat\TM RowihMaduleRielease\EsiT CPAL-E 00000001 bin
Siop E5] Downloader because ES of EtherACT Slave is same a5 Selected ESL
w#1] [Old=0u0000000] [News TMS-900-CPR1-8_00000001 bin]
fidentical]

[Slarve#1] [Old =0uDO00000] [Merw= TMAS-900-CPRI-8,00000001 bin}
fidentical]

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

#r_ES]_ 00000005 b

— —Verify.
oghiSlavesz] [O

[Mew= 51 Ecats

Q51 EecaServoDimver ES1 00000005 bin]

Jabi3] He path name = D:\Techman

bt Th flow\ModuleRelease| ELh Q5] EcatServaDriver_ESL

File name = D:\Techman RabotTM flow\ModuleRelease\Esi Q51 EcatSenvoDriver_ES100000005 bin
Check.

Fasdy

ader because ESI of Ether&ACT Slave is same as Selected E5L__________

——[identical]

HUM

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

Update the Firmware

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\Fw to update the firmware

TMSA | Robot SN : BAXXXXXXX

TMAA | Robot S/N : BAXXXXXXX

UpdateFw TM5SA

UpdateFw TMAA

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.
3. Double-click the left mouse button to execute UpdateFw.bat.

B Esi

B Fw

Ed CheckRixlicense
B QuerySlavelnfo

B Rix64TRiEcatSlavelnfo.rtss
.' RixTRiEcatSlavelnfo.rtss
EY UpdateEsi

E¥ UpdateFw

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

progress, 198-second elapsed.. -
progress, 199-second elapsed..
progm 208-second elapsed..
progres 201-second elapsed..
pProgres 202-second elapsed..
proge 283-second elapsed..
proge 2084-second elapsed..
proge 285-second elapsed..
proge 286-second elapsed..
progres 287-second elapsed..
proge 208-second elapsed..
progres 209-second elapsed..
progres 210-second elapsed..
proge 211-second elapsed..
proge 212-second elapsed..
pProgres 213-second elapsed..
proge 214-second elapsed..
progm 215-second elapsed..
216-second elapsed..
217-second elapsed..
218-second elapsed..
proge 219-second elapsed..
progres 228-second elapsed..
progress, 221-second elapsed..

5. To check the update status, click the icon in the taskbar at the bottom right of the screen, as shown below,
and launch RtxServer.
6. 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.
‘I I [c== [
| | & |

7. If the status says Program terminated normally, it denotes the firmware updates successfully.
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1) RxServer

File Edit View Help
B Re @@

e SUECRSE.

[Update Slavesa FW].

T

—— N

- Erasing sectors

e BUCCESS.

Firmware integrity check

. Verify BaotCode

P PID=0001041E04 not match Skave PID=001041E05!

SuCCess.

{Updatel

oK)

03C ] (MewsDSP2803% EcatiD_20170517_0000037_02.bin]

(oK)

{Updatelogiiobs : &
Ship 0
MNoCompatibleFw : 0
Updated : 8
Update Failed : 0

Jobs B

Ship 0
NoCompatibleFw : 0
Updated : 8

Update Failed : 0

Please reset the EtherCAT Slave.

Program terminated normally.

Ready

1 i_Ecatl0_20170517_0000037_02 bin]
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11. Look up detailed information on the error code in HMI

Users can click Notice log to learn the related details of the error code and troubleshoot the error by the instructions

StepRun  Diagnosis PointManager  BaseManager  Controfler  Variables

" 0123123
?6 L O 4
Set Vision
g @
Point Stop
O &
&bt =
Wait for  Gateway
if Pause
°
Voice Goto
B (m
Pallet Display
Move Circle

&)

SubFlow Network

Warp Path v

of the log. | G

2 100% E D B

Detail

X

EtherCAT Loop Lost Connection EtherCAT
[Cause]EtherCAT BUS is lost

{Caution)
{Additional Explanations] Usually, it requires 1ms to complete a communication cycle, but the
last signal delayed for more than § ms.

{Solution]After restart the robot, the problem still occurs, contact a qualified service engineer
for further analysis with log files

17:24:05 0x0000005D EtherCAT Loop Lost Connection EtherCAT
17:22:04 0x0004F000 FreeBot Finished
17:21:56 0x0004F000 EDIT_Project
\Projects\0123123\0123123.prog
)04F000 Edit Project
Edit

17:21:52 0x0(

17:20:30 0x0004F000 Server init done

17:20:30 0x0004F000 Vision done

17:20:28 0x0004F000 ControlMode done
17:20:34 0x0004F000 softap address successed
1

20:31 0x0004F000 setup softap:TM000243

HMI prompts the error code and the related details once an error occurs during the robot booting up.

This error might result from hardware or mechanical issues. Refer to the instructions in Troubleshooting to correct it.

System Failure Reporter

f 1

Booting up failed due to the follo

17:26:37 0x0004F000 Server init start

[)1][Error][System]The communication of EtherCAT

QECM 17:27:07 Ox0000FFAF

is timeout

SystemfFile init Control Mode Fail, Robot controller
EXpOl! 17:27:07 0x00040F84 open fail, reason:Error code: 35,msg:65455, 0, 0, 0, 0,

0
17:27:07 0x0004F000 Server init fail
init Control Mode Fail,, Robot controller open fail,
reason:Error code: 35,msq:65455, 0, 0,0, 0,0
at TMflow.MainWindow.Window_Loaded(Object
A_0, RoutedEventArgs A_1) in d:\\merging\Robot
\TMfl

17:27:07 0x0004F000

w\MainWindow.xaml.cs:line 352

Conti. Booting

EXIT

errors. Please press "Exit" to turn off the power, and start again after troubleshooting
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12. Troubleshooting

12.1 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.

7. Theinternal USB Port fails to
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Issue Error Code Symptom Possible Cause
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 IPC 1/0O
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
0x00000048B 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
0x0000FF17
0Ox0000FFAB
0x0000FFCF

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
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Issue Error Code Symptom Possible Cause
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 .
. 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 .
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 is black, or the USB Wind . Aning the dri
flash drive is out of reach INGOWs 15 scanning the drive.
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.
fan speed 0x00040015, meaning the CPU .
fan speed is lower than 1000 The power cord of the fan is loose.
rom making the robot fail to The CPU fan does not function
function. properly_
The power supply failed to supply
power to the IPC.
Error with the software.
27.13 The robot N/A After turning on the rObOt, the |ncompatib|e keyboard and mouse.

restarts automatically

control box automatically
turns on but will not turn off

properly.

The USB device does not function
properly.
The switch button of the robot stick

does not function properly.
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Issue Error Code Symptom Possible Cause
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 O0x0000EEED 1. Error with the encoder 1. The disc surface of the encoder is

joint’s optical resolution stained

encoder OxO000FFCE 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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12.2 Unable to boot
Case Description:
Symptom:

Possible Cause:

Troubleshooting

— Yes
— No

Step 1

Does the LCM turns on when pressing power button

up the control box

This section describes the possible causes and the recommended solutions to the robot being

unable to boot up the control box.

After pressing the power button on the Stick, there is no boot response in the IPC and nothing

on the LCM

1. Thereis damage to the power cord or
no AC power.

The power cord is loose.

The Relay Board has no AC power
input.

wn

Error Code:

N/.

>

4.  Parts on the Relay Board are burnt out.

5.  Stick or IPCis damaged.
6. The 24V power supply is damaged.

Process:

Control box can not be powered up |

for 2 seconds?

| Step 2 4

Does the LCM turns off immediately when the power

button is released?

| Step 3 v

Remove the IPC to check whether the control box
can be powered up?

Step 4 h 4

Measure whether there is enough voltage from the
24V output connector on the power board?

| Step 5 h 4

Step 6 A

Replace IPC and
Power board

Replace IPC

— > Yes

— No

From Step 7

Step 12 h 4

Use another stick or remote on/off to confirm
whether the control box can be powered up?

Step 13 v

Measure the power cable to confirm if there is
enough voltage?

Step 14 A4

Arif

Measure relay board AC input connector to confirm

"

]

|

o

Step 7

step 12(next page)

Step 8
Send video of LCM and pictures of control box and
surrounding environment to TM for further analysis.

Step 9

Disconnect the cable between relay board and 48V PSU to
check whether the control box can be powered up?

Step 10 ¥ Step 11 e
Replace 48V PSU Replace Power board

Step 17

Replace stick

Step 18

Check power cable and power source

Step 19

if there is enough voltage?

Step 15 A 4
Measure relay board AC output connector connected to 24V

PSU to confirm if there is enough voltage?

Step 16 A 4

i

asure 24V PSU output to confirm whether if there
is enough voltage?

s

Check relay board and AC socket

Step 20
Replace Relay board

Step 21
Replace power board

Replace 24V PSU

Step 22
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Note: Refer to 22. The Circuit Diagrams for the points to measure the voltage of the control box.
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12.3 Connection Error with the robot - EtherCAT

Case Description

Symptom:

This section describes the possible causes and the recommended solutions to the connection

error with the robot to the control box.

Failed to access the HMI screen, and the system log shows the error codes.

Possible Cause:

Diagram:

Slave :

Component

Power Control
Base

15t Joint

2nd Joint

3rd Joint

4t Joint

5t Joint

6™ Joint

End Module
Safety Monitor
Total Slave

—> VYes
— No

Stepl

1.  Error with the Power control board Error Code :

2. Error with any of the joints
3.  Error with the end module
4

0x0000003B

Error with the internal connection of 0x0000003C

the control box or the robot.

0x00000048B
0x00000050
0x00000057

Techman—-Robot.

Board

HW1.0

Slave 0
Slave 1
Slave 2
Slave 3
Slave 4
Slave 5
Slave 6
Slave 7
Slave 8

9

Abnormal etherCAT signal

HW2.0

Slave 0
Slave 1
Slave 2
Slave 3
Slave 4
Slave 5
Slave 6
Slave 7
Slave 8
Slave 9
10

Step 5

HW3.0&3.1&3.2

Slave 0
Slave 1
Slave 2
Slave 3
Slave 4
Slave 5
Slave 6
Slave 7
Slave 8
9

heck if the number of slave is normal from

QECM(excluding

external devices)

A 4

A

Export the log and contact Techman

Confirm the position of disconnecting

Step 2 A

Step6
) The position of disconnecting is between power
control board and joint 1(or base)

Step 3

Y

4

Step7

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

4

Step4

Y

A

abnormal:

Reconnect the signal ca

ble, if the symptom still

oceurs, use additional cable for testing (Refer
following part— Cross test)

power cable

IPC

Robot cable
Joint 1

M

Reconnect the signal cable, if the symptom still
occurs, replace following parts to find which oneis

1. TheRJ45 cable used for connecting IPC and
2. Thesignal cable and power cable used for

connecting base andjoint 1
Power control board
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Cross test -1

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:

= L "WOmm/s 100 % *

= O

m

QECM Viewer

20220921.134637.log ¥ ® BiEEE Summary

0921 9us 13:47.07.033 [Slave{m) PUEr PDIEN PDIENCode Port[n] (InvalidF rame,RXEIT, ForwardedRXEN, LinkLost)...
0921 13us 13:47.07.0331 S{0} 0 O OP[0]J( 0, 0, 0, O)P(1]( 0, 0, 0, 0)P2]( O, 0, 0, OP3]( 0, 0, 0, O)
0921 10us 13:47.07.033| S{1} 0 0 OP[O}( 0, 0, 0, O)P[11( 0, 0, 0, O}P(2]( 0, O, 0, O)PR]( 0, 0, O, 0)
0921 8us 13:47:07.033[S(2) 0 0 OPO]( 0, 0, 0, O)P[1)( O, 0, 0, D}PR}( C, O, 0, O)P[3]{ 0, 0, 0, O)
0921 8us 13:47.07.033[S(3) 0 0 OP(OJ( 0, 0, 0, Q)P[1}( 0, 0, 0, O)P2]( 0, 0, 0. OP3]( 0, 0, 0, Q) <
0921 7us 13:47:07.033|S{4) 0 O OP[O]( 0, 0, , O)P{1]( 0, 0, 0, 0) P}Z}( 0,0,0 0)P3I( 0,000 —» Connection status : 0 means normal status
0921 7us 13:47.07.033]S{5) 0 0 OP{O]( 0, 0, 0, O)P(1]( 0, 0, 0, 0)P[2]( 0, O, O, OPR)( 0, 0, 0, Q)
0921 7us 13:47:07033|5(6) 0 0 OP(O]( 0, 0, 0, )P{1]( 0, 0, 0, 0)P[2]( 0, O, O, OPRI( 0, 0, 0, Q)
0921 7us 13:47:07033|S{7) 0 0 OP{0]( 0, 0, 0, O)P(1)( 0, 0, 0, DYPRI( 0, O, 0. O)P3]( 0, 0, 0, O)
0 0, 0, 0, 0)P[21( 0, 0, 0. O)P[3]1( 0, 0, 0, 0)

0921 7us 1347.07.033|5(8) 0 OP[0] (0 0 0 0P ( 0'
0921 7us 13:47:07.033 Dump EtherCAT slaves an tstatus.

0921 7us 13:47:07.033 [Slave{ 0} ESC Port Status=< Device Name="QS| Safety Power Manager” —}

0921 Tus 13:47:07.033 [Slave( 1} ESC Port Status=< > Device Name="Cot AC Servo Driver” Pomr Control board

0921 7us 13:47.07.033 |Slave( 2) ESC Port Status=< -==> Device Name="CoE AC Servo Driver*

0921 Tus 13:47:07.033 |Slave{ 3) ESC Port Status=< -> Device Name="Cof AC Servo Driver" 2 S N

0921 11us 13:47:07.033 Stave 4) ESC Port Status=< -> Device Name="CoE AC Servo Diver” — Joints: joint1 ~ joint6 from top down
0921 12us 13:47:07.033 Slave( 5) ESC Port Status= > Device Name="CoE AC Servo Driver”

0921 12us 13:47.07.033 Slave( 6) ESC Port Stat -> Device Name="CoE AC Servo Driver”

0921 7us 13:47.07.033 [STave] 7] FSC Port Status= > Device Name="TMA-T30ACA —» 10 module

0921 7us 13:47.07.033 [Slave{ 8} ESC Port Status=< > _Device Name="Q5! Safety Monitor Module™

0921 8us 13:47:07.033 Dump EtherCAT Topology.

0921 7us 13:47:07.033 §{0jp3->S{ 1)p3-x ! "

0921 Tus 134707033 |  pl-»S(2)p3x » Safety monitor

0921 Tus 134707033 | | pl->S{3p3x

0921 7us 134707033 | | | pl->S{4p3x

0921 Tus 134707033 | | | | 1->5( S)p3-x * s & q F -
metibaolon o A M i . note : external etherCAT devices will be listed after saf ety monitor
0921 7us 134707033 | | | | | | pi->Si7p3x

0921 Bus 134707033 | | | | | | plx

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

0921 7us 134707033 | | | | | | p2x

0921 7us 134707033 | | | | | p2x

0021 1me 134707033 1 1) 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 betweenJ1 and J2
is probably abnormal and the possible defective parts include J1, J2 and the cables between
them. System Failure Reporter

System 20221003_162448.log w @ Data Dump Summary

1003 12us 16:25:19.120 Dump ELherCAT network statistical information...
1002 11us 1625119.130 Packet Traveling Time{us):  26.3(min) / 61.3(max)

QECM 1003 16us 16:25119.130 Cychic Timer(us) 429496723.5(mir) / 0.max)
1003 14us 16:25:19.130 PDO Cycle Time(us): 429436729.5(mir) / 0.0(max)
1003 11U 16:25:19.130 PO Callback Latency(us):  429496729.5(min) / 0.0{max)
1002 13us 16:25:19.130 Packet Transmitted: 20311
Export 1003 11us 16:25:19.130 Packet Rate{Hz): 0.0000
1003 11us 16:25:19.130 EtherCAT bus utilization:  0.0000
1003 12us 16:25:719.130 Packet Lost Count: 0

1003 1lus 16:25:19.130 Packet Corupled Count: D
1003 12us 1625:19.130 Dump EtherCAT Error Counter registers...

1003 13us 16:25:19.130 Slave(m} FUET POIEM PDIErCode Port|n] (InvalidFrame RXEm Forwarded RXEM LinkLost]..
1003 14us 16:25:19.130 {0} 0 0 OPO]( 0 00 OPNI(0 0 O OPRI(0 0O 0 HPEID, 0 0 0
1003 13us 162519130 S{1} © O OP[O]{ 0 D, 0, O)P(1]( 0 0, 0 Q)PZ]( D O O O)PE][ 0, 0, 0, O}
1003 11us 16:25:19.130 5{2} © 0 OPOI( 0 0. 0 DPMI(D 0 0 OJP2ICO. O O DYPEIC O 0 0 0)
1003 10us 16:25:12.130 Dump EtherCAT slaves and port status.

1003 11Us 16:25:19.130 Doy

1002 11us 16:25:19.130)
1003 15us 16:25:19.130
1002 13us 16:25:19.130 Dump EtherCAT Topalogy.
1003 1205 16:25719.130 S{OHP3->5[ Jp3-x

Only 1 joint is found

1002 14us 16:25:19.130 | pl-x

1003 17us 162518130 | p2ex

1002 11us 16:25:19.130  pi-»S{ 2ip3-x

1003 Tlus 16:25:19.130 | p1-x

1003 11us 162519130 ‘ pz2-x

1003 10us 162518130 p2-x

1002 10us 2766us OK

1002 11US 16:25:19.130 <MaSter Evants 2022-10-03T0B:25:19, 130+ 08 00|INFO|QsiEcatapi_Closa(Qzc di g ethercAT and dis o

1003 Bus 16:2519.130 Quanta Storage Inc. EtherCAT Master Log Stopped [2022-10-03]
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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, IO 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 IO module.

Use additional signal cable or cable dissembled from other joints

Cross test -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 10 module, the result
indicates the J2 is abnormal.

System 20221003_163005.log w @ Data Dump Summary

]

1003 Bus 1€:30:35.208 Dump EtherCAT network statistical information...

:35.208 Packet Traveling Time{us]:  26.9(mir) / 56.4({max]

208 Cydic Timer(us): 429496729.5(min) / 0.D(max)

15.208 PDO Cycle Time(us): 425495729.5(min) / 0.0{max)
208 PDO Callback Latency(us) ~ 420406720.5(min) / 0.Dimay)

:35.208 Packet Transmitted: 23863

QFCM

1003 8Bus 16:

Export 1003 12us 16:30:35.208 Packet Rate(Hz: 0.0000
1002 16us 16:30:35.208 EtherCAT bus utilization:  D.0DD
1002 13us 16:30:35.208 Packet Lost Count: 1
1002 13us 16:30:25.208 Packet Cerrupted Count: D

1002 11us 16:30:35.208
Packet lost(1)/carrupt(() arrer counted, chack EtherCAT Error Caunter registars balow..

1003 10us 18:30:35.208 Dump EtherCAT Error Counter ragisters...
1002 17us 16:30:25208 Slaveim) PUET BOIEr PDIErCode Partin] (InvalidFrame RYEm FonwardedRXEm, LinkLoct).
1003 14us 16:30:35.208 S{0) 0 0 OP@I( 0 0 0 MPOI(0 0 0 0JPEIL0 0, 0 0)PE(C 0 0 0
1003 10US 16:30:35.208 S{1) 0 0 OP@I( 0 0 0 DPOI(0 0 0 0JPEIL0 0, 0 0)PE(C 0 0 0
1003 12us 16:30.35.208 S(2) 0 0 OP@I( 0 0 0 DPOI(0 0 0 0JPEIL0 0,0, 0PE(C 0 0 0
1003 135,208 543} 0 0 0PO]( 0, 0, 0 Q)PIILD, 0, 0 0) PR
1003 208 {4y O 0 OPIOI( 0. D. O. DYPOIC 0. 0. 0. O) PL2]
1003 208 {3+ O 0 OPIOI( 0. D. 0. PMIC 0. 0. 0. O) PL2]
1003 Bus 16:30:35.208 3{€ O 0 OPICI( 0. D. O. OYPMIC 0. 0. 0. O) PI2I
1003 13us 16:30:35.208 Dump EtherCAT slaves and porl stalus.

1003 8us 16:30:35.208 Slavef 0} ESC Pcrt Status=<_good, _good, -------

1003 Sus 16:3033.208 5ff EECE = z
1003 8us 16:30:35.208 Jve] 2) ESC Port Status=< , i OF AC Servo Driver”
1003 7us 16:30:35.208 Sfbvel 3} ESC Port Status=< , i oF AC Servo Driver” 4 Joints and 110

1003 13us 16:30:35.208 Pave] 4} ESC Pnﬂ Status=< of AC Servo Driver"
1003 9us 16:30:35.208 Sgeve - 3

1003 9us 16:30:35.208 Slave tat
1003 Bus 16:30:35.208 Dump ElhEr(AT Topalogy...
1003 7us 16:30:35.208 S{C)p3->S{ 1p3x

module

1003 7us 16:30:35208 | pl->S{2jpax
1003 7us 16:30:35208 | | pl->S{3p3x
EXIT 1003 I | | pi->S{4p3x
1002 1 | 1 pleS{Epix
1002 [ e
1003 Bus 16:30:35208 | | | I o3 v
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Cross test -5

Example: In case there is no other joint after connecting J1 and J2, 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 defective part.

System Failure Reporter

System

QECM

Export

]

EXIT

20221003_162449log w @ Data Dump Summary

1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1002
1003
1003
1003
1002
1003
1003
1003
1003
1003
1003

125 16:25:19.130 DUMp EtherCAT network statistical information...
11us 16:25:19.130 Packet Traveling Time(us):  25.9(min) / 61.3(max)

16us 16:25:19,130 Cyclic Timer{us) 429496729.5(mir) / 0.0{max)

14us 16:25: PDO Cycle Timafus): 429496729.5(mun) / 0.0(max)
1us 16:25: PDO Callback Latency(us):  429496729.5(min) / 0.0(max)

13us 16:25:19.130 Packet Transmitted: 20311

Tus 16:25:19.130 Packet Rate{Hz) 0.0000

11us 16:25:19.130 EtherCAT bus utilization: 0.0000

12us 16:25:19.130 Packet Lost Count 0

11us 16:25:19.130 Packet Corruptad Count: D

12us 16:25:19.130 Dump EtherCAT Error Couner registers...
13us 16:25:19.130 Slavefm) FUEM PDIET PDIErCode Port|n] (InvalidFrame, AXEr Forwarded RN, LinkLost)...
14us 16:25:19.130 S{0} 0 © OPOJ( 0. 0.0 QP[0 0 0 QP[0 00 OPEI[0 0 0 0
13us 16:25:19.130 S(1} 0 0 OP[O]( 0 0 O OP[I[0 0 0 QPEI(D 0 0 HPFEI(0 0 0 0
Tus 162519130 5{2} 0 0 OPOI( 0 0 O OPMICD O O 0)PERICD O 0 OYPIBICO O 0 0)
1130 Dump EtherCAT slaves and port statu
e

5us 16:25:19.130 . Only 1 joint
12us 16:25:19.120 Dump EtherCAT Topology..
1205 16Z5119.130 S{0IpE-53 13K

Mus 162519130 | plx

Tus 162519130 | p2x

Tus 162519120 pi-»S[2)px

Tus Te2snense | pl-x
Tlus 162519030 | pax
10us 162519120 p2-x
10us. 2766us Ok

TTus 16:25:19.130 ¢ MaStar Evants 2022-10-03T08:25:19.130+08:00|INFO|QsiEcatApi_Closa(|QEC disconnactad stherCAT and dismissed]----
Bus 16:25:19.130 Quanta Storage Inc. ELherCAT Master Log Stopped [2022-10-03]
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12.4 Voltage error with the robot

Case Description This section describes the possible causes and the recommended solutions to the voltage error

with the robot.

Failed to access the HMI screen, no light from the end module, the LCM voltage decreased
from 48V to below 40V, and the system log shows the error code.

Symptom :

1.
Possible Cause : 2.

3.

Diagram :

Pressing the emergency stop switch.
The composite cable is loose.

The cabling between the relay board
and the Power Supply 48V is loose.

The internal composite cable is loose.
The power control board-related cables
are loose.

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

Error with the Power Supply 48V.

Error with the joint or the end module.

Troubleshooting Process:

There is no light of the of the Robot Light — ves
Ring — NO
| Step 1 i
Check the folling matters :

1.  Press Emergency Switch or not
2. Checkthe Safety IO cable or jack loose or not

Possible Cause

0x00000035
0x0000003C
0x0000003E
0x00000053
O0xO000FFEO
0x00041002

v

Step 2 |

Loose the Emergency Switch or
reconnect the Safety 10.Check the
problem is solved or not.

|

Check if the robot’ s cable loose or not

Insert the Robot's cable into the
right position and lock into place

.

1l. Techman-Robot |

»| 10.Checkthe probtlem issolvedor [ Perform Step7.
not.
| Step 3 l
. . Reconnect the internal complex
Check if the internal complex cable loose or not > cable.Check the problem is salved or Perform Step7.
not
Step 4 | *
Check if the cable between relay board and the | Reconnect the loose cable.Check the
iy problem is solved or not . Perform Step7.
Power supply 1000W loose or not?
| Step 5
Check if the related wire of Power control board | Reconnect the loose cable.Check the Perform Step7.
loose or not? problemis solved or not ’
Step 6 | l
Reconnect the loose cable.Check the
. . S nne !
Joints power cable and E-bus wire are loose. problem is solved or not > Perform Step7.

!

Follow next page
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| Step 7

| Step 8

= Ves
—* No
After shutting down and removing the Robot cable, Power Supply 1000W
Restart and check whether the voltage is lower than 48V ™ abnormal of output voltage
Measuring power supply 1000W | Replace Power Supply 1000W
Is the output voltage lower than 48v? " & Test

!

After robot is shutting off, removing the J4 power cable output
side, reboot and check if the voltage value returns to 48

Joint 4 abnormal module need
to replace & test

| Step 9
v

p9a
— sameas Step 3, check J5
Whether the voltage value returns to 48V

Replace the abnormal module
and test

v

Step 9b

Whether the voltage value returns to 48

Same as Step 3, check )3

+

p9a
——  Sameas Step 3, check J6
Whether the voltage value returns to 48V

v

Replace the abnormal module
and test

4

Step 9b

»

Whether the voltage value returns to 48\

Same as Step 3, check J2

v

p9a
— bameas Step 3, check 1/0 module
Whether the voltage value returns to 48V

Replace the abnormal module
and test

]

Step 9b

Whether the voltage value returns to 48V

Same as Step 3, check J1

X

If the issue can’t be solved,
please contact Techman or
distributor.

Note: Refer to 22. The Circuit Diagrams for the points to measure the voltage of the control box.

Techman confidential

174



_————\

12.5 Connection error with the camera

Case Description: This section describes the possible causes and the recommended solutions to the connection

error with the camera.

The eye-in-hand camera icon disappears when the system displays a camera connection error

Symptom :

or the vision settings of the camera list (during vision task preparation or execution).

1.

Possible Cause :

Diagram :

2.
3.
4

System delay

Camera error

IPC error

The camera cable fails to function well
between J1 and J2.

The camera cable fails to function well
between J2 and J3.

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

The camera cable fails to function well
between J4 the end module.

Error with the robot composite cable
Error with the power supply to the end
module.

Identifying cameras of IDS and TRI:

Possible Cause :

0x00020000
0x00020007
0x00042007
0x00043006

Techman confidential

175



TRI Camera

Silver

Troubleshooting Process:

Steps to inspect and repair IDS cameras:

Camera lost
connection

Refresh camera Iist.in HMI to check if m —>»YES
there is any camera which can be b ystem delay, please —»NO

detected. | monitoring
Step 2 v
Check Device Manager to see if the R dick "unk device® by

name of camera change to Unknown

deviceor * 1" . right button to remove it, and

press “scan” in tool bar.

Execute IDS Manager and check if the | HMI Error,please contact with
image show on the FOV or not. ! T™.

Step 3 v

Plug USB cable of camera into another ]

USB Port is abnormal

Y

USB port of IPC, and check if camera
can be detected.

Step 4 | v

Check if the green light of RJ45
connector on Power Board is on.

[ Steps 3y

Check if the green light on USB
Extender Device Board in 10 module is :w
o= | Board

v

| Follow Next Page |

]
Replace Power Board

v
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Follow Previous Page

[Ses] o+

Step ba

Check if the Yellow light of
RJ45 connector on Power
Board is flashing slowly.

2

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

<Camera is not connecting>

* ' Connect Power Board RJ45

connector to USB Bxtender Board
in 10 module by another camera
cable, and check if the Yellow light
of RJ45 connector is flashing
slowly.

| Step 6b |

Replace
camera

Connect camera to USB port
of IPC by USB cable directly,
and check if camera can be
detected

Replace USB cable
(USB Bxtender Device Board

to camera)
L=

Replace camera cable from
J4 10 10 module.

Step bc h 4

<Robot cable or camera cable is
abnormal >
Connect J4 to |0 Module by
another camera cable, , and check
if the Yellow light of RJ45

connector is flashing slowly.

Replace USB Cable fromJ3
to )4

Step6d | v

Connect J3 to 10 Module by
another camera cable, and check if

the Yellow light of RJ45 connector
is flashing slowly.

Step 6e 1

Connect Robot Base to 10
Module by another camera
cable, and check if the
Yellow light of RJ45
connector is flashing slowly.

—YES
—NO

Replace USB cable
from Robot base to J3

[Sepsr | +

Replace Robot Cable
, and check if the Yellow light
of RJ45 connector is flashing

slowly.

Replace "Robot Cable
Socket” of Control
Box

|

If the issue can't be solved,
please contact Techman or
distributor.

Ps. The Yellow light of RJ45 connector is
flashing slowly which means camera is not
connecting

Techman confidential 177




e,

Steps to inspect and repair TRI cameras:

| Camera Lost Connection |

T
Step 1 i
Refresh camera list in HMI to check

if there is any camera which can be

. Step 3

detected.
Step 2

_.|

System delay, please keep
monitoring

Execute TriCameraSimpleU164
program, and check if the FOV has
Image or not

_.|

HMI Bug.Please contact Techman
or distributor.

]

[stepsa |

Check if the Green light of RJ45
connector on IPC is flashing or
not.

—

| Step 3d | l

Software
Check the Network Interface
Card(Ethernet2)for TRI camera

exist and open or not.

IPC RJ45port is
abnormal,change IPC -

-

Step 3f

Change TRI Camera

Use electric meter to measure
the TRI camera power voltage,

check if the value is 5V or not

I

Plug RJ45 cable of camera into
another port of IPC, and check if
camera can be detected.

Step 3b

|

— Yes
— No

Open the Network Interface
Card for TRI Camera

| Step 3e | r

internet speed is 1.0 GB or not.

Check the Techman NDIS Light
Weight Filter exist and choose or
not

—

Choose or reinstallTechman
Robot NDIS Lightweight Filter
Driver.

Change 10 Module
Mainboard.

]

Replace RJ45 Cable one by
one.and check the data light.

TRI camera examination instructions in Step2 :

Step 3c l

Check the IP setting is DHCP or not

>

Change the IP setting to DHCP.

Please disable the UWF if changing

Step3a ~ 3b ~ 3c setting.

Please install TriCameraSimpleUI64. This executable is available to request from TM-Robot and built-in the robot

with HMI 2.0 or above.

Execute the program in the path below.

D:\TRI_Camera\TriCameraSimpleUI64.exe

Follow the steps

1. Promptthe

2
3.
4

below to use.

available camera.

Click the Connect button.

Display the active screen.

sl Camera 1.200
arout

de! SN Camera_IP HosLIP

Mac

Click the button for continuous snapshots.

169.254.170.65

ZGLUSSB 21340002

169.254.154.50  00:22:60:01:01:A8 |

3 ame Exposure Whire Baiance  Foaus

Contruous

15

sngke

Save Picture

Yuv v

5M_2592_1944 -

Fip diszble ~ | Miror disable

SN: 21340002

TRI camera examination instructions in Step3 :

Confirm whether the RJ45 Cable light indicator turns on as shown in the green frame of the figure below.
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TRI camera examination instructions in Step3a :

Launch the control panel and navigate to Network and Internet.
Select Network and Sharing Center.
Select Change adapter settings.

As shown in steps 1, 2, and 3 in the red of the figures below.

E0 Control Panel
T Bl » Contrcl Panel »

{'nlv Ede  View Toch

Adjust your computer’s settings

‘ System and Security

Programs
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13 Netwirt and Loteeset

& 3 =+ @ Conrolfunel + Hetwork sed iniemet + il

Fie Gt Veew ook

12 Motawon and Shareey Cortes

T B . ComtrotPane »

Fle Lt Ve Yook

L b

liared
st gt
TR

Werndenns Detercdes #oonati

Confirm whether the TRl camera network interface card (Ethercat2) exists and turns on, as shown in the red

frame of the figure below.

Network and Sharing Center

Veew network i ard fasks Conravibo amebwod  Veew Abwink Lompaen mad deaies I

Charge your homepage | Manage beowser sdd-ons | Delele Bevwsing hestory and cosion

Infrared

oF it fie

= Gend
H RT64
Configuee FT-TCR Stack Bebarvow | Configare RT-TORP Stack Pedermance

Wanage stestaces and Filters | StavtStop the RT-TCRAP Stack

View yOur Dasic network #formation and set up connections
Viww yons active eteiria
Mt 2 Accon type intarnan

Puntc mermcrt Consactiemy § [themet

Cmange pous nemarcvng vetegy

Bt g 8 raadhand daliup, or VPN connactian o 1t v 8 seAe o oecen peed

P peetiwnn
Cragrene s ogast netamarh poctiienme, o et oubseahoiding wml o e el son
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& Network Connections - o X
™ ‘i‘ > Control Panel > Network and Intemet > Network Connections v Search Network Connections @
File Edit View Advanced Tools
Organize v Bz M o
™ Ethernet ™~ Ethernet 10 v Ethernet 2 L‘ Ethernet 3
M Network cable unplugged ¥ Network2 B Network cable unplugged SE  Disabled
9 @ Intel(R) 1211 Gigabit Network Con... @ ASIX AX82179 USB 3.0 to Gigabit E.. @7 |ntel(R) 1211 Gigabit Network Con., & Intel 1210 Copper-only Ethernet C...
; Ethernet 4 L‘ | Ethemet?
B Network cable unplugged =W~  Disabled
¥ @ intel(R) 1211 Gigabit Network Con.. @ Windows Virtual RTX64 Ethemet .
6items =

TRI camera examination instructions in Step3b :

Continue from Step3a, right-click on Ethercat2, and select properties to confirm whether the NDIS Driver exists

and select it, as shown in the red frame of the figure below.

U Ethernet Properties X

Networking  Sharing
Connect using:
@ Intel(R) 1211 Gigabit Network Connection

This connection uses the following items:

% File and Printer Sharing for Microsoft Networks
1=

T

v ‘
$H QoS Packet Scheduler
$HGigabit Ethemet uEye

4 Intemet Protocol Version 4 (TCP/1Pv4) v

N RRIKRE

Install.... Uninstall Properties
Description
Allows your computer to access resources on a Microsoft
network.

oK | Cancel

TRI camera examination instructions in Step3c :
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P Network Connections

4t 5 ControlPanel » Network and Intemet > Network Connections
File Edit View Advanced Tools

Organize v Disable this network device Diagnose this connection
=/ Ethemet ", Ethemet2
Network cable unplugged = Unidentified network
¥ @ intel(R) 1211 Gigabit Network Con.. 7 Intel(R) 1211 Gigabit Network Con...
Ethemnet 7 ™ | Ethemet9

lgs

Disabled
@ Windows Virtual RTX64 Ethemet ..

Network cable unplugged
b4 @ ASIX AX82172 USB 3.0 to Gigabit E...

Gitems  1item selected

Rename this connection

NDIS Driver

- Ethernet 3
%! Disabled

@ Intel 1210 Copper-only Ethemet C...

@ Ethemet2p
Netwoding - Sharing
Connect using:

@ el(R) 1211 Gigabt Network Connection #2

This connection uses the following tems:

View status of this connection  » .

- (]

v O Search Network Connections

| Ethemetd
Network cable unplugged
X @7 IntelR) 1211 Gigabit Network Con...

b Internet Protocol Version 4 (TCP/IPv4) Properties
General Alternate Configuration

You can get IP settings assigned sutomatically if your network supports
this capabiity, Otherwise, you need to ask your network administrator
3 for the appropriate IP settings.

[ Configwe ] [®obtan an 1» sddress automaticaly |

(O Use the following IP address:

17 ?O«ﬂu“emoﬁ Networks

]

(@) Obtain DNS server address automatically

Transmission Control Protocol/intemet Protocol. The defaut
wide area network protocol that provides communication
interconnected networks.

TRI camera examination instructions in Step3e :

Click Ethernet2 to confirm whether the connection speed

£ Network Connections

1 & » Control Panel > Network and Intemet > Network Connections

File Edt  View Advanced Tools
Organize v
"~ Ethernet ™ Ethernet 10
Network cable unplugged *g Network 2
x = |ntel(R) 1211 Gigabit Network Con... 27 ASIX AX82179 USB 3.0 te Gigabit E
™ Ethernetd ;E Ethemnet 7
Network cable unplugged Disabled

3¢ < Intel(R) 1211 Gigabit Network Con Windows Virtual RTX64 Ethernet ..

6 items

(O Use the following DNS server addresses:

across diverse Vahdate settings upon et ‘4 m'
e
K h I AY
is 1.0Gb.
- =]
vl Seatch Network Connections y-
e m @
Ty Ethernet2 ™ Ethernet 3
k. Network cable unplugged &,! Disabled

Intel(R]} 1211 Ga

abit Network Con @ |ntel 1210 Copper-only Ethemet C
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y Ethernet 2 Status X

General

Activity

Sent — k! ——  Received
Bytes: 28,064,754 | 175,433,580

Grropertes EDisable Dagnose

TRI camera examination instructions in Step3f :
Power light indicator examination
® Remove the camera module screws.

®  Use an electric meter to measure whether the pin on the bottom right connector of the camera module

outputs voltage at 5V.

TRI camera network LED description:

® The orange light at the left denotes linked meaning it will light up when the RJ45 at both ends are
connected.

® The yellow light at the right denotes data meaning it will be on when there is data transmission. It flickers
more slowly when there is no picture capturing, and, very quickly when there is a picture capturing.

® In principle, please take the data LED to assess whether the network is connected.
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12.6 Digital I/O Error with the controller

Case Description This section describes the possible causes and the recommended solutions to the Digital I/O

error with the controller.

There is a delay or no response to the IPC signal output.

Symptom :

1. The external device's digital output
current exceeds 300 mA making the
output and input circuits burn out.

2. Thereis a leakage in the IPC I/O circuit
connected to the external device.

Possible Cause :

Troubleshooting Process:

Controller Digital IO error

Possible Cause :

<
z

— Yes
— No

Step 1
Docking DO and DI, and set DO signal high,
Observe whether the DI signal response?
Step 2 | l
Use a meter to measure DO to 24V
Whether the path voltage is not 24V?
Step 3 l

Use the relay module to give the load,

Controller Digital IO error

Check whether the DO signal is not responding?

Step 4 |
Check the external device of the DO, is its current
value higher than 300mA causing the 10 circuit to

burn out?

Step 5

—_—T
Between the IPC DO and the external device

Add relays, change switches, avoid

Connect the relay to test for leakage current

leakage currents

|

If the issue can't be solved,
please contact Techman or distributor.
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12.7 Joint Error

Case Description

Point of “python project”:

This section describes the possible causes and the recommended solutions to the joint error.

Step 1

g

Step

| Step 3 I
_Clheckwhether get error when executing “python
project” ?
Step 4 l

I

P1(260°,90°,-150°,90°,170°,110°)
P2(-260°,-90°,150°,-90°,-170°,-110°)

1 Reported joint-related errors and unable to control the robot
Symptom : 2 Error with the joint's internal mechanism making the shaft fail to rotate

3. Queer noise along the robot operation

4.  After starting the project for a while, report 0xO000FFO5 until the speed decreases.

1. Axis joint exceeds the functional limit Error Code :

Possible Cause : i joint's i

2 Error W|'Fh the joint's internal 0x00000035 0xO000EEOD

mechanism.

3. Fault with the joint's circuit board. 0x0000003C OxO000FFOE
0x0000004B 0x0000FFOF
0x0000FFO1 0x0000FF10
0x0000FF02 0x0000FF11
0x0000FF04 0x0000FF12
0x0000FF05 0x0000FF13
0x0000FF06 0x0000FF14
0x0000FF07 0x0000FF15
0x0000FF08 0x0000FF16
0x0000FF09 0x0000FF17
0x0000FFOA 0x0000FFAB
0x0000FFOB 0x0000FFCF
0x0000FFOC

Troubleshooting Process:
Joints error —> Yes
— No

se the Controller in the HMI to controls whether

the robot cannot rotate normally

A A

Check which joint got the error and
confirm whether the joint exceed
limit?

; |

i

Check the abnormal joint and rotate it.
If there is obvious abnormal sound,
please turn off power and open the

Check whether abnormal sound during operating

!

Y

cover of joint, and then press Solenaid
valve to check if the ratchet of brakes is

blocked by blocking point.

If the issue can't be solved,
please contact Techman or distributor.

Replace the joint for the one
alarmed with the

Techman confidential 186



e,

12.8 Point offset

Case Description

Symptom

Possible Cause

This section describes the possible causes and the recommended solutions to the point offset.

The point of the project deviated after the collision.

1. Setthe robot back to the initial pose
and check for distinct offsets.

2. The joint positioning hole is deviated.

3.  The robot is not installed well on the
base, or the base is shaking.

4. The workspace deviated after the

collision.

Possible Cause :

PARYY

1. Itis recommended that users check the function of the shaft joint after each collision and
decide whether to replace it when the TM-Robot takes it as damaged.
2. If the collision keeps occurring when the project is running after ruling the error out, please
check the parameters below in the project flow:

i i. Timings of input and output

ii. ii. Flow logic
iii. iii. Timing of communication

i iv. Point-to-point mixing settings

Troubleshooting Process:

Step 1

Step 2

Step 3

Step 4

:

Step

I

5

Point offset

— Yes
> No

Check whether the workspace shaken
(shutdown first)

v

Confirm the robot is attached on the
base and confirm the base is stable

4

Check is the robot install well, whether the base
shaken? (shutdown first)

Confirm the robot is attached on the
base and confirm the base is stable

!

Check each joints whether the pin offset?
(shutdown first)

v

‘When the axis offsets the joint needs to
aim the pin point to
re-install.

¢

—Set the robot to home pose and check whether obvious

skew

v

Offset of the encoder in Joint, send
back to TM to repair

!

Create a project and set 4 points
and set the project to repeat execution to see whether
the point is normal.

v

If the issue can't be solved,
please contact Techman or distributor.

A 4

Continuous observation
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12.9 Error with the stick
Case Description This section describes the possible causes and the recommended solutions to the error with
the stick.
1. The project status changes to "Paused" or "Automatically running" during execution.
Symptom : ) ) )
Enter emergency mode during project execution.

2
3. No effect when pressing the button
4. The robot will not start.

The buttons on the stick lose elasticity ~ Error Code :
Possible Cause :
or are damaged. N/A
The stick cable is damaged.
3. The cable between the stick and the
printed circuit board is loose.
4. The cable between the stick and the
IPCis loose.

5. There is static in the robot working
area.

Troubleshooting Process:

. —
Stick error Yes
i * No
| Step 1 *
P crieck is the button on the Stick is concave or _
damaged? v
Replace the Stick
| Step 2 ', * L
Check is the stick wire damaged or not? i
Step 3 | l
The Stick wire on the PCB is loose? —> Reconnect the wire and test
Step 4 | l
Is the Stick wire on the IPC loose? —>»|  Reconnect the wire and test6
| Step 5 | l
A Short circuit on the path on IPC N Replace the Stick
Judge is the Stick damaged or not? v P
Step 6 | Ground the equipment and the
Workspace has static electricity effects? — robot’s IPC to avoid static
elactricity

!

If the issue can't be solved,
please contact Techman or distributor.
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12.10 Connection error with the external device
Case Description This section describes the possible causes and the recommended solutions to the connection

error with the external device.

The robot does not connect to the external camera, the computer host, or the communication

Symptom :  device. The network port indicator light has no function. Or, there is only one colorway to the
indicator light (orange or green). Note: Ensure the external device connects to the "EtherCAT
Only" port.

Possible Cause - The connection cable between the Error Code :

robot and the external device is loose. N/A

2. The IP address of the external device is
wrong.

3. TheIP address of the HMI is
inconsistent with that of the external
device.

4.  Error with the network interface

controller driver

5.  Error with the IPC or the network
interface controller.

Troubleshooting Process:

External devices connection error

| SteE 1 JI : v
The connectlog wire fqr the robot & external Reconnect the wire and test
evices is loose.
| SteE 2 I *
i
Check the Network IP address for external Find the correct address
devices.(ipconfig)
Step 3
E HMI's IP address is different with External Set as same network segment IP
devices.(The last code region is different) address.
| |
[ step4 | = . .
Shut down the ro_b_ot a_ngi restart it.check if the Normal to use
condition is improved.
| SteE 5 | p *
Enter the device administrator, delete all the .
driver of Mesh, check if it can be improved ’ NIC driver abnormal

| SteE 6 JI l . e

Replace the IPC or NICto check if the condition is IPC or NIC abnormal

improved.

!

If the issue can't be solved,
please contact Techman or distributor.

Techman confidential 189



e,

12.11 Error with the SSD

Case Description This section describes the possible causes and the recommended solutions to the error with
the SSD.

Symptom . [f the HMI is out of access, the screen is black, or the USB flash drive is out of reach when
inserted, please confirm whether the SSD cable is loose.

1. The SSD connection cable is loose. Error Code :
Possible Cause :

Windows is scanning the drive. N/A
3. The SSD is damaged.

Diagram: steitk) oo fgeat! GE w1.2:98

Copyright (C) 1997-29312 intel Corporatios

E-KE81 odis Tea aiilw < he cable
rx 51 " f e
<h !

ing imtel Peoot fgowt.

inteliiR) Boot Ngent GE +1.3.90
Copuright (C) 1997-2912. intel Corporation
FXE-E81

Nedia Test fallere
PXE-mOy ;

choch cabdbie

Exiting Inte]l Peot fgewnt

Reboot and Select rproper Boot device
*r Insert Beol Nedia i selectied Boet dovice and press a Aoy

Troubleshooting Process:

SSD Error > Yes
| — No
Step 1 ' Double dlick Enter on the keyboard
s it got black screen, and the hard disk is .| toenter the HMI, but user must
scanning? "| enter the windows system for hard
disk scanning.
Step 2 --
When start up screen display _ Check is the connection wire

Media test Failure, check cable detach or not?

Step 3 --
€p firm the connection wire didn’ t detach and

the screen still display
Media test Failure, check cable

Y

SSD Error
Replace SSD
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12.12 Insufficient CPU fan speed

Case Description This section describes the possible causes and the recommended solutions to insufficient CPU

fan speed.
The HMI shows the error code 0x00040015, meaning the CPU fan speed is lower than 1000

rpm making the robot fail to function.

Symptom :
1.
Possible Cause :
3.
4,
5.

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
power to the IPC.

Error with the software.

Troubleshooting Process:

Insufficient speed of CPU fan

Step 1

Open IPC cover and check is the CPU fan jammed

by the wire?

Possible Cause :

0x00040015

k 4

> Yes
> No

Y

Step 2 |

Fan power cord is loose

k 4

Use wire harness to arrange the wire
to avoid recurrence

k4

Step 3

CPU fan doesn't running very well

Reconnect the wire

Step 4

v

PSU has not been powered to IPC

v

CPUfan error
Replace IPC

|

please contact Techman or distributaor.

If the issue can't be solved,

v

IPC Error
Replace IPC
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12.13 The robot restarts automatically
Case Description This section describes the possible causes and the recommended solutions for the robot

restarting automatically.
After turning on the robot, the control box automatically turns on but will not turn off properly.

Symptom :
1. Incompatible keyboard and mouse.
Possible Cause : ) ) Possible Cause :
2. The USB device does not function
properly. 4t
3. The switch button of the robot stick
does not function properly.
Troubleshooting Process:
Robot auto reboot ves
, — No
Step 1 '
Replace the mouse and keyboard to see if the .| Mouse & keyboard is incompatible
conditions improved. 1 with the system
Step 2 --
Remove all USB deylces to see if the conditions > USB devices are not compatible
improved
Step 3 --
Remove the Stick connector on the PCB, | .
Check whether the conditions improved 1 SR

Y

[f the issue can't be solved,
please contact Techman or distributor.
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12.14 The Camera Is Not In Focus
Case Description This section describes the possible causes and the recommended solutions for the camera not
in focus.

Symptom . The camera cannot focus during the vision task operation.

1. Error with the camera driver Error Code :
Possible Cause :
2. Faulty camera N/A
Symptom
Diagram : 8 Nagse
T 2(0.8
B> A . o L-) ~
TA IR

Troubleshooting Process:

— yes

The camera can’ t focus

| Step 1l | :

Click auto focus function in

camera kit of vision System delay, please keep
setting.Check whether the monitoring
camera can focus or not.

Step 2

k4

Enter Windows,open
Cockpit to check whether 2
Auto focus once and Camirgnc:g:teﬁuﬁgﬁumm
Manual focus function are
normal or not.

!

Camera Error,please
replace camera

A J
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Description of checking and repairing IDS cameras Step1 :

Follow the steps in the figures below to navigate to the Camera Kit. In the Focus segment, click Auto Once to confirm

whether the camera can automatically focus.

Task

&

(@]

=— l

Camera Parameter Setting

Image Info

Live Video

Description of checking and repairing IDS cameras Step2 :

Launch the ueye Cockpit, connect the camera, and open the Focus adjustment page to check whether Auto focus

once and Manual focus adjustment work.
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inspect and repair TRI cameras:

| The camera can’ t focus

T
Step 1 !
Click auto focus function in
camera kit of vision R System delay, please keep
setting. Check whether the 1 monitoring
camera can focus or not.

Step 2 L

Enter Windows, open
TriCameraSimpleUI64 and
check whether Auto focus

once and Manual focus
function are normal or not.

|

Camera error, replace
camera

HMI Bug, please contact with
Techman or distributor

v

Description of checking and repairing TRI cameras Step1 :
Follow the steps in the figures below to navigate to the Camera Kit. In the Focus segment, click Auto Once to confirm

whether the camera can automatically focus.
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Task

&

(@]

Camera Parameter Setting

Image Info

Live Video

=— l

Description of checking and repairing TRI cameras Step2 :

Please install TriCameraSimpleUI64. This executable is available to request from TM-Robot and built-in the robot

with HMI 2.0 or above.
Execute the program in the path below.
D:\TRI_Camera\TriCameraSimpleUI64.exe
Follow the steps below to use.
1. Prompt the available camera.
2. Click the Connect button.
3. Click the button for continuous snapshots.
4. Display the active screen.

Ahnut

I del SN Camera_IP HosL_IP Mac
I}_IELU>~‘-H 21340002 169.254.170.65  169.254.154.50 00:22:60:01:01:A8 I

i o

3 ame Exposure White Balance  Foous

=

15 Save Picture
Yuv
-5M_2592_1944 -~

Fip disable ~  Miror disable

SN: 21340002

O [elele]
) ooe
K )

2 C]
21340002
Dsconnect
®
O
L ]

Q o.
. Q OO
ooe &
000 ' ¥e)
!.q
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Description of checking and repairing TRI cameras Step3 :

Go to the bottom layer, and
focus adjustment can be in focus
The steps in red are as follows:
1. Click the Focus tab.

2. Click AF Once to check whethe

launch TriCameraSimpleUl64 to confirm whether Auto focus once and Manual

as the steps in the figure below.

r the image is clear.

3. Click the left and the right direction buttons manually to change the focal length and check whether the image

clarity has changed.

About
Model SN Camera_IP Host_IP Mac
2GC0548 21340002 192.168.0.22 192.168.3.7 00:22:60:01:01:A8 21340002
Disconnect
1.
Frame Exposure White BaianJ
2 AF Once AF ROI Once
Focus step 255
< >
0 1023
Focus ratio 3
< >
305 al
SN: 21340002
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12.15 Error With The Joint Optical Encoder

Case Description This section describes the possible causes and the recommended solutions to the error with

the joint optical encoder.
1. Error with the encoder resolution
Symptom : 2. Encoder overcompensation
1) Error with the encoder signal detection

1. The disc surface of the encoder is
Possible Cause : stained Possible Cause :

1.  Performing friction learning or safety
calibration without rebooting made the  0x0000FFED
encoder in a tightened state. OxO000FFCE

O0xO000FFCA
O0x0005FFCE
OxO005FFCA

Troubleshooting Process:

— Yes
Encoder error
- — No
]
]
]
]
Step 1
hid Ensure if the robot has just done the ) Reboot the robot and check if the
friction learning or safety calibration. - problem is still there.
2 A 4
Step o - s
Read the HMI notice to ensure which joint R L.
is alarmed with the error. | BTN
A 4
If the issue can't be solved,
please contact Techman or distributor.
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