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Company Overview RAON TECH INC..

1-3. Facility

Facility : 5,441 m? with 2 stories Semi fab,
1 story Display fab and robot manufacturing fab
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Estimated annual worldwide supply of industrial robots
2009-2017 and 2018*-2021*
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Global industrial robot sales doubled within five years (2013-2017)
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4 memory semiconductor Major companies Fab production plan

Division 2018 20194 20204 20214 Remarks
SCS2(Xian, china) 20K 60K 70K NAND
P1-2(pyeongtaek) 20K
samsung |, taek 60K 40K DRAM
Electronics -3(pyeongtaek)
P2L(pyeongtaek) 50K 70K NAND, DRAM
S5L 10K 10K Foundry
M14 P2(icheon) 40K 30K 30K DRAM
M15P1(cheongju) 15K 30K 35K NAND
Skhynix | M15P2(cheongju) 20K 60K NAND
M16(icheon) 20K DRAM
CF2(Wuxi, China) 40K 30K DRAM
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RAON Provides at full-customized design solution.

Semiconductor
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| Present Position

Semi
Product

Display
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Solar Cell CST Stocker | 8G Cassette |_

6G Glass Robot|  Pan Robot |

Smart
Factory

Paint Robot Delta Automation
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Wafer Handling Products Overview

Vacuum
Robot

Vacuum Robot

Platform

- EFEM & Backbon.e;

Wafer Handling
Robot & Automation

T
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Twin Backbone
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% Solution in Atmospheric Environment

< Robots for Atmospheric Application
- Passive Grip, Edge Grip, Vacuum , Multi Blade Robot .

- RAONTECH Robot self design, manufacture

Passive Grip Edge Grip Vacuum Grip SCARA Dual ( Y Al & Raon )

< Automation Product Line Up — SmartFab ™
- Full Line Up : 2~4 Port EFEM (Standard Module in Semiconductor Fab)

- LPM, Aligner, Robot etc. All Sub Module apply to product

[ ] R ——— =
«ssssESEEREREREEERERE
eeassEEEEREREREEEEEEE

| 111 -} EREEE -4 | ] -1
ARRREGEREREERREERANER

v 2 Port SF200 v 3 Port SF300 v 4 Port SF400
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% Solution in Vacuum Environment
% Robots for Vacuum Environment - VACTRA™
- Compact Arm, Single Arm, Dual Arm, Quad Arm Vacuum Robot
- Parallel Link Arm Structure - No Belt, Reliable & Particle Free

- RAONTEC Robot self design, Manufacture
Arm - C__

Compact Vacuum Robot Dual Arm Robot Quad Arm Robot

< Automation Tools : Customizing & Application Engineering of Backbone

- Stack Load Lock, Batch Load Lock, Elevation L/L, Twin Backbone ..

v Stack Ty L/L v" Batch Type L/L v" Single or Elevation L/L v Twin Backbone
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Platform Solution & Line Up

= High Throughput : Single Cluster Type = Dual Wafer Transfer Robot & Transfer Module
» Small Foot Print : Save Valuable Space

+ More Process Chamber : From 6 Process Chamber = Up to 12 Chamber with One Robot

- Bama

- HiEa

.c

Cluster Type Platform Twin Type Platform

Next : High MPH / More PM
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+¢ Cluster Type : Vacuum Robot & Backbone +¢+ Twin Type : Vacuum Robot & Backbone
> Compact / Standard / Customized Model - Individual Controlled Robot & Backbone
7 F"’b )
Arm - C
= '@P : &
Standard Vacuum Robot
(Vactra-D)
Compact vacuum Robot "

(Vactra-D 2.0SP)

Individual Controlled
Quad arm Vacuum Robot
(Vactra-Q)

Single Arm
vacuum Robot
(Vactra-S)

Up/Down

Comps/ct '2/ acgu;noRobot Wide working range Quad 0
(Vactra-D 2.0) Arm Vacuum Robot
(Vactra-QX)
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'Flat Panel Handling Products Overview
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Glass / Mask

[ VoS :_ -
o o

P, = .
OLED Mask Handling

4

Glag Handling
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| Vacuum Robot

FPD Glass Handling

Robot

8th G Vacuum Robot

.....
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Vacuum Cluster Tool
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**» Vacuum Robot Solution

< Vacuum Robot Lineup — VACTRA™
- Single Arm, Dual Arm Vacuum Robot form 2G - 8G
- Parallel Link & Link-Slider Arm Structure = No Belt, Reliable & Particle Free

- ct=2HI2 Robot AHAl £ A, 24t

5G~6G Vacuum Robot 6G Vacuum

3.5G Vacuum Robot

Q rAON
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< Vacuum Transfer System for Display Panel

Vacuum Transfer System : Provide Customized Vacuum Transfer Solution for OLED
Glass & Mask Transfer Automation Solution from 2G to 6G in Vacuum Environment
Load Lock, Transfer Chamber, Buffer Chamber and so on

- 3 G~4G Transfer Chamber

4G TM Platform

- 5G Transfer Chamber
: 5G Vacuum Robot apply

- 5.5 G Transfer Chamber
: 5.5G Vacuum Robot ap

:
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5

5.5G TM Platform

QraoN

- 6GH Transfer Chamber
: 6GH Vacuum Robot apply

N 20
RAON TECH INC.. page
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Food/Cosmetic/Pharmaceutical
Handling Products Overview

Material Handling in
General Industries.

Incasing
Automajg

Delta Robot

Bio Handling
Robot

Articulated |
Robot

Pharmaceutical
Automation

Medical &
Bio Automation

Industrial
Robot

, 21
RAON TECH INC.. page
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» Link Mechanism in Vacuum Environment

¢+ Vacuum robots for cluster type
: Link Type Dual Arm Robot

* Reliable Mechanism
- Reliable parallel link Arm > Patent
- No belt mechanism
- High speed arm [reach Time < 1 Sec]
- Field proven robot arm structure

¢ 4 bar link driven robot arm (Belt free)
- Drive arm by bearing and gear :
- Secured reliability through long run test

L ¢

i« Belt driven robot arm : Case of competitor

{ - Operation by bearing, pulley and belt

- Belt tension deviation issue by ambient temperature

- Misalign of arm resulted from calibration tension change
- Belt damage and bearing overload due to heat expansion

Belt Tension T1 Bearing Load = T1 + T2
. -
Belt Tension T2 Pulley & Bearing
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«»  Vacuum Robots for Twin chamber(Quad arm robot)

- Individually controllable quad arm robot (each arm control available)

% Individual Control
= Robot Body Up & Down + Rotation + AWC(Wafer Centering) Axis

=  Arm Set (4 Arm ) : Individual Extend and Retract
= Excellent reliability,

=  Ease Teaching,

= FastAWC Time & Tact Time

~Patent : 4 structural patents registered P ”

Arm - C > ; .I
Arm - A ; w " “f )
!

&

Arm - D

N

&

Arm - B

Quad (4) Arm Vacuum Robot
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% Individual Controlled Quad

% Comparison with Competitor

| Raontec

Vactra-Q

Model

Feature

Strong/

MPH
Accuracy
Price

7 axis

- Small Body ( 300 )
- Linear Motion of Link Arm

- Individual Ferro Magnet Seal

- Simple Adjustment Axis

$300

4 axis

- Dual arm quad hand robot

* Adoptable at high temp/vacuum
weak points * Small size, Arm straight movement

125 %
AWC: 0.1TIR
A

*

B company

8 axis

- Large Body , Large Arm Set

4 Axis Robot - Linear Motion (LM Guide Type)
Simple
Another arm should be rotated when arm - Large Adjustment Axis
extension
wole) - Ageipenp § vesjvubey /_ \_
C; \ ,rr"; \III"I:-.
\ (7T , ( B /I l\_’{;

> ==

Adoptable at high temp * Weakness on particle generation due to use of LM

Difficult to teach and adjust left/right wafer ~ guide in the vacuum chamber
Slow Swap time using Auto Wafer Centering * Weak at hot temp

Inaccurate Wafer Centering

100 %

AWC:0.2TIR

O

* Difficult to maintenance due to big and heavy
114 %
AWC:0.2TIR
X
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< Vacuum Robots for OLED VTS
: Link Type / Link-Slider Dual Arm

2G~6G Glass & Mask 0|&&

HE 2O T Siatsts tHe xlm oe
-I |'|_O|-3 Ho () EA
Tx
* 4% Link L= (belt 5 A2 %)
- Particle 28 @4 9l
ey - DSUME oENO BUE oX

* Ferro Seal &
- HEE L DRB0| H

- 8712 AHE Ao Rt BhE 2R 7A

Slider

] 48 Link 1% Link-Slider 71
6G Mask 0|%, 8G / 11G Glass & Mask 0|& S
1 7HERSES C

o .
s USEX

* Link Slider & (FI2 LY belt AR <)
- Particle 2 24 glon, 7|2t BEFUE 7
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«» Delta Robot

=  Fast Pick & Place within 0.4sec

=  Compact & High stiffness Structure

= \Vision interface & Conveyor Tracking

= Application field : Food , Medical & Bio Manufacturing
= Work Range : 500 ~ ®1,800mm

% Collaboration Robot - 4X} AtQiA™d 2

= |mpedance Control
= Small & Compact Structure
= Integrated Driving Component Module
= Small Size & Medium Size Robot ,
v Reach 600mm, Payload 3kg
v Reach 850mm, Payload 5kg
= Controller Embedded in Robot Base
= 6~7Axis
= Self Diagnose Function
= EtherCat Motion Controller

Reach 600mm Reach 850mm
Payload 3kg Payload 5kg
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