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¢ Brief Introduction of Mobile Robot BG SI/TISUN FF i
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%345 Experts
%12 Members for BG Management Group
%67 Engineers for Mechanical Team %67 Engineers for Electrical Team

X 44 Engineers for Software Team % 30 Engineers for R&D

) .. X 45 Engineers for Project Implementation and Management
Industrial position:

o The earliest AGV R&D supplier, who makes 1200 AGV X Sale Revenue: around 700 million CYN/ year
projects; . :

g  China, even the whole world, the largest AGV supplier X 60 Engineers for After-sales Service

with the full sets of AGV products;  Around 200 projects per year

g China Mobile Robot (AGV) Industry Union Board-

Chinaman Unit. X Deliver more than 1000 sets of AGVs



: AGV & System Configuration SIASUN 3 i

AGV is mainly consisting of vehicle structure, driving wheels, servo system, control system, batteries,

safety sensor, navigation device, HMI, and communication device etc.

Sensor etc Battery

Communication
device

Implementation
Mechanism

Driving
Wheel

Servo driver
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Interface method with upper
system: 10, OPC, Web
Service, database, TCP/IP
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It could realize seamless
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management system.
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With the method of centralized dispatching management, realize the flexible control and
monitoring the real-time running state of AGV system.

In the GA shop of General Motors Wuhan plant, there are 150 sets of AGV and in the press
workshop, there are 93 sets of AGVSs.

« System monitor

« Task allocation

« Collision avoidance management
« AGV charging management
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« Contact with production line lemmm——— ————
* Manually operate traffic controller —

« System fault alarm




: AGV Technology— AGV Control System SIIASLIN 35 i
SIASUN AGV adopts distributed control structure based on CAN buss communication. The AGV
component layout is simple and reliable. The main controller is SIASUN patent product with sound stability

and reliability. For some surrounded components, they are also from international famous brands.

|
WLAN adapter . gt HMI Manual Box

LAN CRT CcCOoOM 1

Lifter Panel

Coulombmeter

Lifter Motor Driver

I - Encoder

Batteries Lifter Motor Encoder

feedback
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[ Laser Navigation ] [ Inertial Navigation ]

[ Inductive power Navigation ] [ Visual Navigation ] [ Nature Navigation ]




¢ AGV Technology—-Battery and Charging Method SIAASUN 5 4

With Nickel Cadmium batteries

Automatic With lead-acid batteries

Charging

With lithium batteries

Inductive Power

Automatic
Battery

Charging

*Lead-acid Battery «0.2C *Exchange or on-line charging *AGC or AGV with no strictly cycle time requirement
*Ni-Cad Battery «2C *On-line charging *24 hours working
Li Battery °1C *Exchange or on-line charging *24 hours working with relatively safe & stable situation
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: AGV Technology— Safety Technology

Hardware design

»Laser bumper - optional

» E-Stop buttons

»Warning lights and alarm sound
»Redundancy and fail-safe components

»Watchdog circuit in the vehicle controller
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Software design

“Out of Track” protection

SI/TISUN 5 iz

gc

If the navigation error becomes too big, the vehicle will stop

automatically

Small fault in magnetic tape can be tolerated

“Missing Mark Tag” protection

If a mark tag is missing (at the expected location), the vehicle will

stop automatically

Automatic stop when wireless communication break

Network connectivity is checked for every 1 second
If the wireless communication breaks, all the vehicle will stop
automatically (The communication break time is configurable)
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: AGV Manufacturing—Quality Management System
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: AGV Manufacturing—Manufacturing Process & Lead Time  szzsain 25 s

. Proposal detailed : : : :

Project Start-up design Design Project Drawing Detailed design
( Define project schedule, set feaS|b|||ty dGSlgn |
up project team and arrange (layout design. approval (30 craving desien) approva

(2D drawing and part drawing
design)

personnel ) . .
production calculation)

On-site - : Machining & SIS
Training installation & Pc?eclli(\l/g?y& Debl_JQg'n_g manufacturin d pr?&cess
debugging Rectificatio g e
Lead time: 2 months for standard AGV
Hand over Service &
& buyoff support

Detailed

design
review

5 months for customized AGV

Manufacturing capacity: 2000 set/year




: AGV Manufacturing SEIIASLIN 35 i
SIASUN AGV has good quality, which endures for long-term market tested. Today, the AGVs manufactured 18 years
ago has been used at customer’ s site.

SIASUN AGV has obtained manv international certificates such as UL, CE, CSA, Gost-R etc.
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: AGV Product Category SI/TSUN 5
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: AGV Applications SIIASUN ZF i)
Application 1— BMW Engine Plant, core workshop, automatic logistic storage system

Project Time: 2014 (There are two engine plants for BMW in the world. SIASUN AGV is the
first AGV project into the engine plant)

AGV Type and Quantity: Forklift AGV, 21 sets

Technical Feature: continuous running for 24 hours, automatic battery change, core management

Iltem Linde-L14

2200 mm* 860
mm*2100mm

Dimension

Load
Capacit e
0~ 72m/min

33 m/min (working

speed)

system management WMS (time management and type management), strong distributing system Speed

WCS (The route is very complicated in small area). Max. Load

ERie glallaes 0-2500mm
Vehicle _ o
Battery Lead-acid (Original one

Tvpe from Linde)

Navigation
Method
Stop
Accurac
i COmmunica
Sics e tion
¢ | S {/ Operation

3 e i VI0de
' Charging Automatic battery
Method

Laser Navigation

+10mm

-;’—'

A

802.11 b/g WLAN

Auto/Semi-auto/Manual

ki

' = je
i s ol o .
il

|

change station. )
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Forklift AGVs are also used in below customers

cmax 3V
CHINA TOBACCO

FEKE | BLER
Better Water | Better Life

e ¢

EXR&
FAN ROBAM: ThyssenKrupp 35S
TASLY GROUP G G -3

XINEE



« AGV Applications

Forklift AGV Projects: till Dec 31%t, 2018, more than 300 sets of AGVs for 104 projects.

SI/TISUN 7 iz
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5 LLIZRAEERIAZG Al 2005 LGVERNMERS 1 Bz
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7 207006 [kiSEEBTRAIRAT) 2007 IR ELGY B X RS 2 “T
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: AGV Applications SI/ISUN 3 i
Application 2—— AGV Transport System for SanDisk Semi-conductor (Shang Hai) Co., Ltd

SanDisk Semi-conductor (Shang Hai) Co., Ltd is founded on Aug 1%, 2006. It is an US. And China Joint Venture.

The core product of SanDisk is the digital camera and other consumption electronic product, full functional mobile robot and USB
flash drive. SanDisk is the leading company in the flash drive and sales area, which possess around 30% of the market share.

Project Time: 2014 to 2019, it is around 11 projects including Shanghai, Malaysia etc .
AGV Type and Quantity: Sorting AGV, 18 Sets; Compound AGV 91 Sets, 1000 level cleanness .

Extreme PRO
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: AGV Applications

Transport AGV System for SanDisk Semi-conductor (Shang Hai) Co., Ltd

Application 2

Below is the layout of SanDisk site, covering the overall technical process including Back Grinding—Wafer Saw—Die

Attach—Wire Bonding—Molding—Package Saw—Memory Test:- -- -
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Application 2——Transport AGV System for SanDisk Semi-conductor (Shang Hai) Co., Ltd

l"h ﬂ !

'ry

Manual Materlal Delwery

Auto Material ﬂelivery

The inbound and outbound for material and product
method is changed from manual taking to sorting AGV.
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Application 2——Transport AGV System for SanDisk Semi-conductor (Shang Hali

" ._._szl

Auto Magazine un-Loa{d

&

Manual un-Load ‘/ f

The automated transfer of magazine and material upload and
download is changed from the traditional low efficiency manual
operation to ARV(Automatic Robotic Vehicle).

‘Auto Magazine un-Load
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Application 2——Transport AGV System for SanDisk Semi-

conductor (Shang Hai) Co., Ltd

The automated transfer of core tray and material upload and
download is changed from the traditional low efficiency manual
operation to ARV(Automatic Robotic Vehicle).
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Sorting AGV

ltem
Dimension
Dead weight
Max.lifting height
Load capacity

Height from bottom to the
floor

Max.running speed
Empty load acceleration
Empty load decceleration
Full load acceleration
Full load decceleration
Self-spinning speed

Lift up/down speed
Navigation accuracy
Stop accuracy

Angle accuracy

Battery voltage

Battery capacity

Charging cruising capacity

Parameter
1000(L)700(W)300(H)
260
60
500

30
15
1
1
0.3
0.5
15
0.02
10
+10
1
48
26
2-3

Unit
mm
KG
mm
KG

mm
m/s
m/s?
m/s?
m/s?
m/s?
Rad/s

m/s
mm
mm

degree

Ah

AGV-V-T500D(2)500KG

Laser
scanner

SI/TISUN 5 iz

AGV

date

Optical
reader

Load
platform
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ARV(Automatic Robotic Vehicle), we call it as compound AGV.
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Application 3——Rear axle assembly line for Yantai Huizhonghmt i
Project Time : 2011,

AGV Type & Quantity : 25 sets of transport AGVs.

Technical Feature: As the carrier of rear axle, AGV transport
the rear axle to the stations in the rear axle assembly line, which
ensures the automatic locating accurately and realize the pre-
operation based on the production request. This project has
improve the flexibility of the productions line and the automatic
efficiency of the workshop, which is a typical application of

Indust

Battery Pack Line(65 AGVs for FAW VW, Qingdao)

s

FAW VDLNSWAGIN

SI/TISUN 7 iz

Gear box assembly(Fast, Xi’ an)
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Application 4—— High accuracy coating AGV project for CATL

Project Time: 2016

AGV Type and Quantity: 25 sets of high accuracy AGVs.

Technical Feature: This type of AGV is used for the pre-working process of the upload and unload of the
tinfoil real etc and interface with the working platform. The interface accuracy could reach £2mm, which
better solve the problems such as heavy and dangerous manual load & unload operation and high accuracy
need. By adopting of this type of AGV, the transfer production is more rapid and safe.

This AGV is sued for upload & unload of coating — upload & unload for drying machine — upload & unload for roll-in
machine — upload & unload of cutting machine. < B TS |

1 1
P .} L W
o

v.._\.' . .
TN ey e 01 N s
1 i
M
e
.

Qo ‘ . _;6._.! } v r 1 k.,-. ...,-_ o} :

Upload for coating Unloading for coating Upload for rolling-in

Rolling-in upload Cutting upload

Reel transfer Coating upload interface interface
AGV interface

R Laser
. | g | .
pointer pointer
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Application 5——High accuracy coating AGV project for CATL

Project Time: 2016

AGV Type and Quantity: 43 sets of single arm AGVs

This AGV is used for the unload of the materials from the cutting machine. After unload, AGV takes the
reels to the sealing box storage area. After the operation completed at the interface, AGV leaves the
storage area. AGV arm axle could realize the accurate interface with the cutting machine and the sealing

box reel support.
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® Roller AGV is based on the transport platform with roller conveyor or chain conveyor etc,
which could realize the automatic transfer of the goods and pallet. The loading capacity is
from several kilos to tons etc. It is often used for transport transfer before the ASRS and

other interface transfer for different production lines.
Production line, warehous production line,

Storage area

production line 0 flexible transfer for the production line
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Our Service gSu

SIASUN Robot &Automation Co., Ltc

iHeadquarter
S ASUN Co., Ltd (International

»hququarter)

- <2
' Korea SHINSUNGFA

an Ce
ddle Regio
angzhou Cen
O‘Southern Region
o Xi' an Centrenfg
Northwest Reg
pot & Chonggqing Cent
d Southwest Region =

o El Itronic Chengdu Centre for

Northwest Region
and support, especially the after-sales ser

k
%
for

0 -

(0]

© Hefei Region

fled customer with full range of sd

is implemented by telephone, email, site support, periodical visitation and profound ~

sales and distributor centers all over the world . In mainland China, there are 3 professional

AGV service centers. At Thailand and Singapore, there are service points. In Europe, SIASUN has long-term
partnership with ATG. Therefore, SIASUN could provide support and service for the ease of customers. @ @
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Propose Solutions based on Customer’ s Needs
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“8 minutes for Beijing” Show in
Winter Olympics



