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1. CAT Lighting Company Description

CAT Lighting Co., Ltd is a professional company specializing in AC LED Lightings.

CAT Lighting has been developing products with fresh ideas using cutting-edge drives for the rapidly changing LED
Lighting market.

We constantly research for creative items and the development of advanced technologies based on accumulated

technologies in order to be recognized around the world, and will make continuous efforts for the best products on

behalf of convenience for our clients and the 'quality first' principle.

We always strive to challenge to identify the needs of changing times and what customers want and this is

what our company will lead supreme customer satisfaction.

e Address Headquarters: 35, Pyeongcheon-ro 199beon-gil, Bupyeong-gu, Incheon, Republic of Korea

- 1% Assembly Factory : 35, Pyeongcheon-ro 199beon-gil, Bupyeong-gu, Incheon, Republic of Korea
- 2" Assembly Factory : 70, Hwahap-ro 720beon-gil, Unam-ri, Eunhyeon-myeon, Yangju-si, Gyeonggi-do, Republic of Korea

* Tel. +82-70-4696-5468
e Fax. 8231-400-3972
e Website http://www.catlighting.co.kr

_
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2. Corporate History

2014.07 CAT Lighting Co., Ltd. was established.
2015.02 35W Etype D&COB development completed
2015.03  35W, 40W 70W, 80W, 105W, 120W, 150W, 160W, 250W Luminaire(Lenz, Heat sink,....) development completed
2015.04 50W AC Direct LED Drive IC development and prototype complete release
2015.04 LED Street Lights (LED Illuminator Mechanism for heat dissipation device)
registered patent (Application No. 10-2014-0180171)
2015.05 Participated in KOREA EUREKA DAY 2015 exhibition
- Sponsored by the Ministry of Industry and Energy
2015.08 35, 40, 70, 80, 105, 120W (E-type) acquired KC certificate (OEM for MOA Technology co.,Ltd)
2015.08 Started “A-type 40W D&COB type LED Light source” development
2015.10 Signed MOU with Rangdong (%M), the best lighting company in Vietham
2015.11 Released the world's first “High power 40W D&COB type LED Light source”
2015.11 Concluded ajoint contract with Rangdong in Vietnam for the "R & D project for materials
and parts in Korea and Vietnam" ordered by the Ministry of Commerce, Industry and Energy
2016.04 1’st P.O from Rangdong
2016.05 Signed mass production agreement with “ITSWELL” for D & COB light source
2016.07 Signed MOA for co-production with IMNOVESA, an LED company in Ecuador
2016.08 Signed Contract for co-production with KHANG BINH Trading Co.,Ltd in VIETNAM
2016.11 Signed adistributorship agreement with Balaji Industrial group, India's renewable energy company
2016.11 Acquired patent for driving control circuit of LED lighting device (Patent No. 10-1678592)
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3-1. AC Direct LED Driver IC

AGDG @onvertercs-MPS)X 0 OverVoltage

AC/DC Converter(SMPS) AC Direct LED Driver IC
Risk: Short Life Time than Led’s

Transformer

Inductor

E type D&COB A type D&COB
Lifetime: Over 60,000 hours

Electrolytic e Patented Technology : AC direct LED driver
condenser o capable of handling Overvoltage

(Trouble Maker) Patent NO : 10-1403861(Korea)

Lifetime: under 10,000 hours PCT: /KR2013/012367
USA:14/141,528

CHINA:201410155525.

* Be applied OVP*, OTP* Technology
* World first D&COB type (Drive & LED Chip On Board)
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3-2. Light Efficiency _ Lighting Classes

# Lav. (cd/m2)

LIGHT CLASS

M1

M2
M3
M4

M5

CAT lighting
80W- M3

CAT lighting
120W- M3

(min)

2.0

1.5
1.0
0.75

0.5

1.75

2.58

Lav. (cd/m2)

Uo
Lmin/Lavg
(min)

0.4

0.4
0.4
0.4

0.4

0.76

0.8

TI(%)

Threshold
increment

(max)

10

10
10
15

15

All Roads Roads with
few Junctions

U1
Lmin/Lmax

0.7

0.7
0.5

0.61

0.78

100

P

p3
7

75

50

[te]
N

J

P e

o

0.1 02 05 1

# Tl (%)

Threshold Increment

2 5 10 cd/m2

Laverage

Threshold increment
%
>20

Assessment

Bad

10

Moderate

<10

Good

Uo=0.2

# U1 Lmin/Lmax
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3-3. Over Voltage Protection (OVP)

® Qutput current control circuit by AC voltage detection

® “AC Drive IC” inside designed for 700VDC (HM35UH700 manufacturing process)

® Response to transient voltages (110V ~ 440VAC)

Power / Current characteristic curve due to voltage fluctuation - "40W AC D&COB"
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Explanation : In some countries biggest
problem is overvoltage where the
nominal input voltage is 230VAC but it
can go anywhere from 310V to 440VAC
for longer durations (2-8 hours).

In order to cope with this problem,
CATLIGHTING's intelligent drive IC
reduces the output slowly from the point
where the input power is 240V. When the
power is 350V, it cuts off the power close
to zero and it works normally when the
problem of GRID is resolved.




3-4. SUN & Water Protection

Sun|Protection IP66 “NO*Sand!scratch Glass Lenz

Sun Protection - Blocked radiant heat by upper cover

Glass Lenz — No sand scratch & NO Yellowing

[P66 Water Proof Packing

-Excellent packing structure which realizes

the waterproof performance grade IP66

* Patented Technology : Streetlights mechanism compounds
that prevent the LED destruction by radiant heat

Patent NO : 10-2015-0017975(Korea)
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3-5. Over Temperature Protection(OTP)

® (OTP Measured data

Power Consumition [W] = === Power factor == === Average Power Consumtion [W]

Watt [W] Power factor

25

- T
>
20— \< — —— = 098
\ =
15 N == 0.96
-~ =
-~
-
10 094
5 092
Temp (274 ] 70 280 90 100 110 120 110 100 920 80 70
<]

Explanation : When the IC ambient temperature increased 80 degrees by any
factors from outside, Driver IC reduce transmission power to the LED, Functions
to raise the provided output, till temperature turns down below 80 °C




3-5. Over Temperature Protection(OTP)
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X Comparison

« AC Direct Drive IC : Instability resolution of SMPS

+ Due to the excellent heat dissipation design Tc point temperature of 65 degrees realization
« Over Voltage Protection(Max 450V @ 220V), Over Temp Protection Technology

+ Automatic shutdown voltage : 350V

» Selectable Beam Angle 140/160 degree

« Material : Special designed Aluminium 100%

« Tempered Glass Lenz (NO Yellowing, NO Sand Scratching)

« Optional PLC(Power Line Control) or WIFI Remote Control
*  Minimum Lifetime 60,000h

* Luminous Efficiency : Around 130Im/w

CAT's AC LED 130Im/w Je03 68%

Lumen

Over 10,000lm 250W 120W 10,500
DC LED -LED 105W 100lm/w L ' 50%

umen

- SMPS 15W
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X Comparlson

Model

Power A%

Type

Power Factor

Total Luminous Flux Im
Luminous Efficacy Im/W
Color Temperature K
LENZ
CRI(Ra) -
Size (DxWxH) mm
dimming
Weight Kg
IP

Luminaire
Warranty

LED Engine

(Power supply)

\

,

\

: AC Direct LED

LEOPARD 80
80

AC Direct

0.99
Real power consumption
—80/0.99=80.8watt

10,400
130
4000~6000
Tempered GLASS
70~75

180x420x143

Designed with 0-10V dimming
capabilities

5.5

66

10

10

m - S S S O O S S S S S S S S S S S S S S S S e e e . ..

~ -

< Lower power
consumption

< Long Life Cycle

< Lower Rear power
consumption

« Higher

< NO! Yellowing

< smaller

« Lighter

< Long Life Cycle

DC LED

XSP2™ — BXSPA02/G
101

DC - SMPS

0.9
Real power consumption
—101/0.9=112.2watt

10,680
105
4000~6000
Poly carbonate
70~75
368x665x117

Designed with 0-10V
dimming capabilities

12

?

10
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3-6. Type of Products

L AC Direct Street Lights

-ﬂ

LEOPARD 20 LEOPARD 40 LEOPARD 80 TIGRESS 120 TIGRESS 160

Feature
Directly connected to AC Power
High Power Efficiency : 91%

* High Power Factor: >0.99

* LowTHD:<15

* Robust Performance (OVP, OTP)

* Long Lifetime : >60,000Hr

* Minimal external components

« 20W, 35W, 40W, 80W, 120W, 160W, 240W
(@110/220VAC)

* Color Temp : 3000~6500k

Luminous efficiency : Around 130 Im/W

IP: 66

Luminous intensity values are shown radially from centre.
Elevation angle values are shown around the outside of the graph.
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L DC type Flood Lights

Light @
Tower
Center @

EFD-300B

M Application

B Features

- High luminance efficiency
- Exceptional energy savings

- Long life span (>50,000hr)

y

M Specifications

_ 2

Specifications Remarks
1 Power consumption P 300 400 W
2 Input Voltage Vin 90~305V VAC 50Hz/60Hz
3 Total Luminance flux F 36,000 46,000 Im
4 Luminance efficiency >120 >115 Im/W
5 Color temperature CCT 3,000~5,700 K
6 Color Rendering Ra >75
7 Radiation angle 20°(A) & 40°(B) & 60°(C) Deg
8 Operating temperature Topr -30 ~ +55 °C
9 Size 499x340x292 mm
10 Weight 13.5 Kg
11 Warranty 3 Year SMPS
12 Converter type External

Notice: All the product specifications can be changeable according to the development requirements.
and Designs and structural features are patent applied for intellectual property protection.

h.’\‘




| DCtype Flood Lights -

M Specifications

Light @
Tower

Specifications RENETS
1 Power consumption P 600 800 W
2 Input Voltage Vin 90~305V VAC 50Hz/60Hz
EFD-GOOB/SOOB 3 Total Luminance flux F 72,000 92,000 Im
H Application 4 Luminance efficiency >120 >115 Im/W
5 Color temperature CCT 3,000~5,700 K
6 Color Rendering Ra >75
7 Radiation angle 20°(A) & 40°(B) & 60°0 Deg
8 Operating temperature Topr -30 ~ +55 °C
M Features
- High luminance efficiency 9 Size 639x420x312 mm
- Exceptional energy savings 10 Weight 19 Kg
- Long life span (>50,000hr)
11 Warranty 3 Year SMPS
12 Converter type External

Notice: All the product specifications can be changeable according to the development requirements.
and Designs and structural features are patent applied for intellectual property protection.



L DC type Flood Lights

B Distribution curve & Dimension

3 TR 4 : i

- 300/400W
3% ILLUMINATION(Ix) (o + 300W)
M 20° 40° 60°
10M 2473 842 377
20M 618 211 94
40M 155 51 24
60M 69 25 12
80M 39 13 6
100M 25 8 3
3 Dimension : 499 x 340 x 292mm 200M 6 2 1.5
5% ILLUMINATION(IX) (o 600W)
/ﬁ": M 20° 40° 60"
i 10M 4148 1518 674
\ | ,/} 20M 1087 380 168
o
40M 259 95 42
Ml TR 60M 115 42 19
U WRRUGY | RBULRAURL Y
80M 65 24 11
R E— 100M 42 15 7
% Dimension : 639 x 420 x 312mm 200M 11 4 2




3-7.Test Reports

LEOPARD 35-A type

Al 8 8 X A
(Testing Certificate) 0" /]

AXM HS : KOPTI-TL15-0922 BIOIXI (1) / (& 3)

AXM BS : KOPTI-TL156-0922

1.9 3 o
Il & Y FASAL 20018
F 2 ANE DEAN HAR 172 BARUEIY 7108
Q2R ¢ 2015, 12. 11.
2.8 Y
A 8 ¥ : LED 228
HIZLSIAL Y #A : FAISIAL 2012]1% / LEOPARD35-A TYPE
XA B% : UM HEE
AN @ 2] 2t :2015. 12. 11. ~ 2015. 12. 15.
A8 @Rz
LA oy
2 : (249 = 06) T
LA AR ANEAY X
MUY AR : HYUS

o o a w

65 : (452 = 1.1) % RH.

o ~

Nel&t [som : igmax

)
CRCREE R /u,m{s wiaaa e
TRl
- E HEME ool od MBHE NS #6810, BT 01242 ASE 38,
- XA HE 8X(Metal MK-+#)7| Ol 8228 AE3| 0| 3 Q5= PaAUCL

b 5 B2 BINEAF @
w BFFAN BT HOWAES 10882 § (WBE) e

Tel : 062 - 605 - 9295, Fax : 062 - 605 - 9288,  www.koptirekr / tncc@koptirekr

N

% o

7

3

20154 128 159

KOPTI-TP-5010-01(00)

Al 8 2 1t
(Test Results)

BIOIXI (2) / (& 3)

| L A2A

2. AY=ER
1) 8% : AC 220 V, 60 Hz

3. AlgE
1) 9= doidg, gds, og & ORIsnslRs AUAS. YEg MEE YUNRE, ANy
AU o9 AR A |
UARY v 220.4 ‘
AR F A 0.152
RG] w 33.2
o E = 0.99
4 ARIENYSE % 10.7
qgie Im 4348
Ry Im/W 131.2
e x - 0.329 2
(CIE 1931) v = 0.341 1
ABMLE K 5 643 1
QA 5 75.4 |

KOPTI-TP-5010-02(00)

Al & 2 1t
(Test Results) m

AXM S : KOPTI-TL15-0922 MOIXI (3) /(8 3)

2) viRHA

Upper heninphericat lumnous 637 15%
Lowe: heausphericsl hmmous fux: A4 WSS
Total luminaee tomioous fun Oz 1005

LumInous intensity vaiues are snown ragiaily from centre.
Elevation angle vaiues are Shown 3round the outside of the Graph.

KOPTI-TP-5010-02(00)

R




3-7.Test Reports

L LEOPARD 70-A type

ORI
Al 8 84 X M
(Testing Certificate)
MxA| B1S : KOPTI-TL15-0923

KOPTi

HOIXI (1) /(& 3)

.9 2
ol 2 9 : FASIAL 20DIE
F 2 PE ZEMN U222 172 StRIFHE 7108
Q2| ARt ¢ 2015. 12. 11,

28 9
Al & 9 : LED JI28
AZLSIAL 9 @Al FABIAL R0121E / LEOPARDT0-A TYPE
4HAM 8= : HIM B8
. Al @ 7] 2 : 2015, 12, 11. ~ 2015. 12. 15.
LALE Yool P FA
LALE B

2 (250 = 08) T
TN 8 3 ANgRY BE
LMY A HEYUS

wa NP0 Soixt : eHAR /
Ty wiaay %sg:ama/@v/
( e

- 2 HEME of|elol o MITE Ao B5j0), 8% 0/ ABE Seud.
- MM HE 8X(Metal MK-s#)J} OtU{L R20# 2E[3 0] ¥ A¥AE= 2aAUC

o o oA w

&5 : (448 £ 1.0) % RH.

-

20154 128 152 =
= - A~ O i S
st I AT (@)
3 BTHYN =P HEWAMHZ 10801 9 (WES) Bl ——
Tel : 062 - 605 - 9295, Fax : 062 -~ 605 - 9288, www.koptirekr / tncc@kopti.re.kr

KOPTI-TP-5010-01(00)

KOPTy o
s

fy

A

(Test Results)
MM S : KOPTI-TL15-0923

| & 2 1

KOPT:

HOIXI (2) / (&3)

1. Al

2. Ag=A
1) 82 : AC 220 V. 60 Hz

3. AT
1) I3 JAE g, o8 § SRIEURR S BUH4, Pag. ANE ATaRc duy

AR oo Al@ 2T

a9y v 220.4

AR A 0.305

Y5y w 66.9

%48 . 0.99

3 ARIZNYRE % 105

APr& Im 9 089

| Tag Im/W 135.8
3 any X - 0.334 5
‘ (CIE 1931) y - 0.349 4
| Auuec K 5419

L] 5 74.1

KOPTI-TP-5010-02(00)

Al & 2 3t
(Test Results)
MM #5 : KOPTI-TL15-0923

KOPT1

HOIXI (3) /(& 3)

PR E ]

Upper hemispherical luminous flux:  127.40 im
i tumio 2561.51m
20885

Lumincus intensity values are shown radially from centre.
Elevation angle values are shown around the outside of the graph.

KOPTI-TP-5010-02(00)

L




3-7.Test Reports

L TIGRESS 100-A type

OPT
A AN
(Testing Certificate) I‘/-i’
MM HS : KOPTI-TL15-0924 MOIXI (1) /(& 3)
1.9 g o

71 B 9 FASIA 200|E
F O£ A0 ZRA Hol£2 172 SHRIFUES] 7108
924X} 1 2015. 12, 11.
2. &Y
AN 8 9 : LED 2128
HMZASIAL 9 EA - FASIAL 20071S / TIGRESS100-A TYPE

3. 4EAM Bx : BSAM HES
4. N & J| 2t : 2015, 12. 11. ~ 2015. 12. 15.
5. A 8 9ozl @3 FA
6. A 8 & 3
25 :(249 £ 06) C &S t (449 £ 0.8) % RH.
7.MN 8 & 3 : “AEALY B3X

o

Med Al : dHYUS

[ NERS SelAt : JlEM AR

[ 4a:2389 a&}ﬁi‘@a:ama/éf@f
Z

i ]
ro

RN

T

- B YXME 2100l olsl MSE NEA 8810, B 0199 AIBS S8ud.
- AN U8 8X(Metal MK-+x)J} OHUZLE B2 213 0] R4 YHME oY,

7

20154 12¢ 159 '
ot = & I = AR Eoe
BFBN W7 YLWAZ 108012 9 (UDE) SEAta

KOPTI-TP-5010-01(00)

KOPTy e
e e

e o e

AlE 2 1

(Test Results)

HHM HS : KOPTI-TL15-0924

KOPTi

HOIXI (2) / (#3)

| 1. xEAm

2. AlgEA
1) 2 : AC 220 V, 80 Hz

3. Ayt
| D Gk ks, YN, of & URIIHURE, BRUA, Bag ARE YDALE Ay |
3 AEYS o Nuas |
’ Y v 204
[ Qums A 0.393
Yz W 86.1
as = 099
#F AFLENYRE % 10.3
APH4 Im 11 561
Bag Im/W 134.3
i e 5= 2 03337
(CIE 1931) y - 0.349 3
‘ guaec X 5 449
; any - 742

KOPTI-TP-5010-02(00)

Al 8 2 1t
(Test Results)
AEM HS : KOPTI-TL15-0924

L

KOPT:

HOIXI (3) / (& 3)

2) gy

| Upper hemispherical lumioous flux: 14621
| Lower hemispherical luminous flux: 11415 km
Totai luminae lamincus ux 11561 im

Luminous intensity vaiues are sRown radiaily from centre.

KOPTI-TP-5010-02(00)

o

iy
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3-8. Installation Pictures
Security Light(35W) : Militopia Golf Course
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3-8. Installation Pictures
Security Light(40W) : Gwang Ju City




3-8. Installation Pictures
Security Light(40W) : Gwang Ju City
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3-8. Installation Pictures
Security Light(40W) : Gwang]u City
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3-8. Installation Pictures
Security Light(40W) :InJeCity

Sodium lamp Sodium lamp

AC LED 35W




3-8. Installation Pictures
Security Light(40W) : Church Saemoonan Driveway




3-8. Installation Pictures
Flood Light : PORT (Light Tower & Crane)




r L .,

3-8. Installation Pictures
Flood Light : SPORTS (Golf Course Light Tower)




3-8. Installation Pictures
Flood Light : SPORTS (Stadium Light Tower)




4. Patent & Certification

Patent

E3|=
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CERTIFICATE OF PATENT

£3 H| 10-1678592 &
Patent Number

BNz | 10-2016-0041524 &
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i 2016'4 04% 05
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Registration Date

S| YA e of the Invention.
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This is to certify that, in accordance with the Patent Act, a patent for the invention
has been regi: 1 at the Korean Intell | Property Office.

20164 119 169

=
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COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE

¥ % A

* Driving control circuit of LED
lighting device
(Patent No. 10-1678592)
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CERTIFICATE OF PATENT

£9 H| 10-1525379 &

auvs | 10-2015-0017975 &
Applcation

auY 20154 02% 05%
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This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

20154 059 269

=
CK

COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFR

* LED Street Lights ( LED
[lluminator Mechanism for heat
dissipation device)

(Patent No. 10-1525379)




4. Patent & Certification

ertification - KC & Registration of Broadcasting & Communication Equipments
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4. Patent & Certification

Certification - High efficiency energy equipment certificate
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4. Patent & Certification

Contract

OCAT Light(fg

Memorandum of Agreement

jame of Company: CAT Lighting Co, Ltd
President Name: Mr. SEUNG HONG

Party “B": Name of Company: IMNOVESA

President Name: Mr. FERNANDO MIRANDA

‘This Memorandum of Agreement will be made and entered into this (19)th day of July,
2016 by and between “A” a corporation duly organized and existing under the laws of the
Republic of Korca, and “B, having its principal place of business at ECUADOR (hereinafter
referred to as (“B”), a corporation duly organized and existing under the laws of the
/ADOR).

PURPOSE:
1. LED Lighting
1) AtECUADOR

The purpose of this Memorandum of Agreement is to maintain the cffective working
relationship between two parties and to setup commercial service in ECUADOR as carly as
possible. [MNQVESA shall actively rescarch and find the optimum solution for service
installment and market maximization under cooperation with “A” and be willing 1o cooperate
with "A" in supporting all of technical and market requirement by mutual cooperation. The
goals of the cooperation are o increase the opporunity for both parties o open up new
markets of above scrvice in Latin America and enlarge the reglons through introducing
‘commercial service to markets

WITNESSETH:

NOW, THEREFORE, in consideration of the premises and of the mutual covenants and
‘agreements contained herein, the parties hereto agree as follows:

Acticle 1. Definition
LI "Work" means the entire work to be performed by the parties with respect to the

*MOA :

ECUADOR IMNOVESA

MEMC OF ANDING
The Memorandum of Understanding was made on. (1. /10/2015, between:

CAT Lighting Company (hereinafter referred to as “CAT Lighting”)

Address: B105 Woolim Lions Valley B-dong, 168, Gasan Digital 1-ro Geumchun-gu, Seoul, Korea
Telephone: +82-70-4696-5468

Fax: +62-2461-0312

and

Rang Dong Light Source and Vacuum Flask Joint Stock Company (herei
“Rang Dong")

Address: 87-89, Ha Dinh Street, Thanh Xuan District, Hanol city, Vietnam

Tel +84-24-3858 4310/ 3358 4165

Fax: +84-24-3858 5038

fter roferred to as

Basod on:

CAT Lighting and Rang Dong commit 1o become the strategic partners to develop LED light product
In Vietnam market

Two Parties have agreed on the content as follows:

Article 1. Support and commit to p
«J/ CAT Lighting ensures to provide all su-.x Light products properly that CAT Lighting wil cooperate
with Rang Dong.

CAT Lighting commits:
Provide good quality product
Provide latest products and technology
Support and train relevant technique
Provide products with aomumn prica in Vietnam markat

To support CAT Lighting to mwmx its commitment of p!evidnq chain, Rang Dong commits as
follows:
Agree to equipibuy goods of CAT Lighting
Expand the business relations with CAT Lighting maximum by sharing information of
opportunities and challenges, production plan on a large scale, design work, etc
Coope CAT LK training. , etc

CAT Lighting and Rang Dong reach an agreement on deploying 4 programs as follows:

Program 1. From the signed date to the end of 2015, CAT Lighting provides Rang Dong solutions of
and quotalon on spao purts for sl s hat use AC slap mockde SW fr 14OW ard 2100 hat
dispose kght Typo 2 ( lo roplace for curent sodium siroet ights). Assembly process will be
implemented in Rang Dong, accompanying with CAT Lighting' support of assombly lechnology,
process inspection throughout input (1QC ~ Input uallty controf), process (PQC = process quaity
‘ontrol) and outpet (OQC = output qualty contro),

Program 2_CAT Lighting provides Rang Dong samples of above solutions 1o evaluate ploting
(10 samples/1 kind of product)

*MOU
VIETNAM RANGDONG

y Xorea R&D rship Registration Form
Purchase Order

Onerer Rnd n«-; sgm mmm vaewam flask joint stock company

Skipping \ddm 56 i stret, Thanh Xuan cict, Hanol, Victoam
Raog Dong

We shall parehase and you stal! supply pests and techantogy of LED seetights cescribed
belaw.

¥ n ights of Rang Dong shall spoly. Al
e attached Parchasing Conditions for LED street lights

deliverios are sabjiet t the LED street lights Specificaions. In the Eillimg fovoice ans
delivery note, picave fis: agin:

- supplier pumder (SN)

- our resarence code
unloading poiat )
- Article pumber, guantity, Wt of gunfity

g imvoice additionally list the date and meiber of the defivery not and ke

VAT 11 number listod below.

Effective fron November 1, 2016, the VAT TD mumber of tae supplier must be listed on all
ivoices and crodit notes fssusd by domestic compaies.

ry 0 stare the business date of the order

ox the processing of the relatianship (¢ & necessas -
Sacomer i he globel purchasing sysiesn of Reng Dang, waich Gat: be accessed b all buyers

Rang Deng. The dara will be used exclsively for purpose elating 0 the covizact
Al defiverics are sibject to the LED svreetlights Spesifications.
Name in full o Thaag Position : Dircetor General

Date : April 10th, 2016

VIETNAM RANGDONG

1) AR
2) $Iwe SUFSAYY F2 Q20154928 | 3) PAS | NO41400002
W EY 24FF FTF R&D ARDAYA
AC Drive ICE SI# ¢ 35Wa LR & COB FH(130m/W) 3 /1=s A%|
4) %49 _ | COB 35W class high-efficiency light source (130imMW) and

street lights Development of AC Drive IC
5) 4ZIeeR | AERaed) | HFA(N) | AERQEH) | ABAN) [ 2ERCEN) | HRAN)
HEA 100%) 29717 100

Wl FAHA AGoW | AuAsEwE 134-87-28184
CEELE] 2014711 | daEsvz 1314110823750
2
Ditere e 9e | wens ey | K]
F & IS GUA BT PAZA 76 (1¥1F) (15489 )
A X EXEETEY 6612041094925
* M 070-4696-5-
2 wenny ERE] CECL  02-830-2081
E-mail hs@catlighting co.kr . 010-5544-5468
| D RS 015.11.21 ~ 20160531 (67%)
¥ FENE | (Heuuac | S AH)
Areds 60,000,000 | 20,000000 20000000 100,000,000
9) Absivl(H4) gy | ®s | 500000 | T 15,000,000
¥28 @ T 45,000,000
A 110,000,000 20,000,000 20,000,000 | 150,000,000
nay | MURY [(NUAAY[FA(E)| FAEH | Emal
T T A any pres 010-6239-034 | brian@enebrain.c
O — —
" [T——— 385843 | ralacoBhn vrny
Rang Dong | MEW1% 1o DG i 4
FolEs $ANE 2 TAU(2) A )7, A7)

ERAA( ), WEAN(O )
L] A+ 9 | 3 070-4696-6181
/39 d7a/99 = 01037923957

3 UE W e SWISAINY TR 0w W IATIGUAY
& T80, G-MEY FF R&D A& "v'-' 2% Hi"l'l"‘ll A2y
A:Am 47191 AFE AW AWl F A 28 U B4 BeAE A

205¢ 11 94209 .

E e o Eo| A (
FENE TN Reoly S
220-82-08387

AT FAUE FR AS  Belenss 4 g

&AL 293 Wase 305
Haraa -
*redaa B

*R&D CONTRACT w/RD
Korea Ministry of Energy
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5. Mass Product Company Profile

-

* ITSWELL : Light Source * CAT Lighting Assembly Line




ITSWELL“

CERTIFICATE OF REGISTRATION

ITSWELL CO., LTD.
193, Nandongseo-ro, Namdoog-gu, Incheoe, Kores

SBC Registrarcerifies that
the Envirosssesial Managemens Sytem of the absse erganication
s been asesed endfynd 10 be b sccordence
it tbe requirements o the standards

v rape of cetificarion detaied beow:

Standards
KS 1ISO 14001 : 2009 / 1SO 14001 : 2004

Scope of Supply
“The Design Development, Manufacture and Servicing of LED

CEO & President

secRSC @D S Atk
crten 19,54, ek, Geumtheo-g. v, K

1ISO14001

CERTIFICATE
OF REGISTRATION

This is to certfy that:
ITSWELL Co,, Ltd.

588-4L, 193, Namdongseo-r0, Namdong-gu, Incheon-si, 405-817. Korea
operates 3

QUALITY MANAGEMENT SYSTEM

which complies withthe requirements of
150 9001:2008

for e following scope.

The design and manufacturs of LED.
Certficate No: QEC29952

ssves
Expies:

#e s

-y

1ISO9001

CERTIFICATE
OF REGISTRATION

This is to certify that:

ITSWELL Co., Ltd.
58B-4L. 193, Namdongseo-o, Namdong-gu. Incheon-s1, 405-817 Korea

cperates 3
QUALITY MANAGEMENT SYSTEM
which complies wih the requirements of

ISO/TS 16949:2009

for the folowing scope of regisiraton:
‘The design and manufacture of LED.

Centficate No - IATF20561 Issue Date: 20 November 2014
IATF Database No- 0196916 Expiry Date: 19 November 2017

EC

TS16949

\\Lamp LED

20KK/M

v President : Mr. JIN KIM
v Established Date : Apr. 10, 1997

v Employee : 274

v LED PKG Capacity
SMD-LED

120KK/M

iag

TL448 ACCREDITED
7 Dodeng-dong, Wonmi gu, Bucheon-ciy, Gysongoido, Korea 420.130

LM-80 Test Report

Approved Method:
Measuring Lumen Maintenance of LED Light Sources

Date: Mareh 27,2013

Project Number U1108008

Requested by: ITSWELL Co,, Ltd.

58B4L. 625-3, Gojan-dong, Namaong-gu. Incheon 406-817. Korea

MODEL NAME: L5256.-Sories.

- Test Summary —

Lo [ ) atasovtous | aooonous
[ s | aasc | omn | 2o | we2x ooe
2 [ sisc | sesxc | soma | v2sw | eesx oooo7
3 | sere | sz | somn | san | o o000
March 27, 2013 s, 1 Page 1 of 11

LM-80 Test Report

v Company Name : ITSWELL Co., Ltd.

70K/M

LM80 Tested Model

*Size: 5Smm THT
*Power: 0.2W
*Frame: Round

*Size: 5.4*5.0*1.6
*Power: 0.2W
*Frame: PLCC 6

*Size: 5.4*5.0%1.2
*Power: 0.5W
*Frame: PLCC 2

*Size: 30*26*1.5

*Power: 10W
*Al. Mirror PCB

www.itswell.com



5-1. ITSWELL Competitiveness

R — 18 years of Long Experience in LED Packaging Industry

Wide Range of Product Line up for Various Applications

S — Prompt Response/ Action/ Delivery (3days - max. 2weeks)

I C

ustomization Unequalled Products Customization Service Providing
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5-1. ITSWELL Customer Value Creation - Modulization

IWA-B20R5-XXX IWA-B40R5-XXX OEM(CAT-40A) IWC-B120R2-P7-AS252F

" CAT Uighting ey

Size 30 * 27 Size 47 * 40 Size 69 * 56 Size 50 * 54
Pd (W) 20 Pd (W) 40 Pd (W) 40 Pd (W) 120
Vf (V) 220 V£ (V) 220 Vf (V) 220 Vf (V) f;ggg‘{;ﬁ:ﬁ
Iv(Im) 1885@90mA lv(im) 3890@180mA lv(m) 5200@180mA |, (im) 7750@900mA
Im/W 94.2 Im/W 97.3 Im/W 130 Im/W 65

CRI Typ. 80 CRI Typ. 80 CRI Typ. 75 CRI Typ. 80
ccrio oo de o BOEN o MO o o

. | e
‘ ide light
Security light m e

street light

bulb / _a MR16

Par lamp DIL Factory light
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5-1. ITSWELL Customer Value Creation - Modulization

Q.
i /P & HYUNDAI
‘ a\gm riobodoricbicic KIAK%RS MOBIS @ LG

Drive your way ™

TAMRON w D $AMSUNG MEDISON

New eyes for induslry

5 &ZET® Panasonic M) crionfic

‘%’{a (\%
e ™

-

' Modulization @ o irever i
> G P < < RYSL
D&COB LED i ——— [0OSHIBA m
N ) ’ ‘
IR LED © -
tt gy ARSTOCRNT  \erfek = IDIS

PTR, PTD

v' Cumulated Experience in optoelectronic technology
Specialized in Design & Engineering development
Prompt response & action to customer request
Modulization Support with custom specification

* Customer Requirement — Study+Analysis — Solution Offer — Evaluation — Supply _

ANERNERN




4
B-1. Assembly Line Setup plan

Line set up plan

_

[tem M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 "l 2

Equipment delivery

facility construction

Line set up

Line balance (refinement) Improvement (Assembly)

. .. . Part ref , Workers training,
Raise the efficiency of production art retorm, WOrkers fraining

lower defect rate
A manpower supply and demand plan

ltem M1 M2 M3 M4 | M5 M6 M7 M8 M9 | Mi0 z] e}
Manager 2 Total 2 persons
employment of Inspection 10 Total 10 persons
MEIEr Assembly 15 | 30 | 34 Total 34 persons
Logistics 3 5 9

Total 9 persons

Length of stay
(LED engineer/S.Korean)

Length of stay 3 3
(RCMS engineer/S.Korean)

CAPA’ (/month) 0 15k | 28k | 23k | 25k | 25k | 25k | Total 180k (1Year)




B-2. Equipment and personnel input plan of Streetlight replacement work

1. Structure of the streetlight installation team

1ton, rental fee
Bucket vehicle 1ton, rental fee 1 300 300
Electrician 2 200 400
General worker 1 100 100
Daily workload / 1 team = 20units installation Sub total 1,000

2. Cost for 1Team installation

1 Team 20units /1day 4,350 1,000 4,350,00
1. 1 team 20Units install / 1day x 25days x 50Teams = 25,000 units / month
3. Installation plan 2. At least three supervisors are required
ltem M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 Remark
Luminaire production 15k 23k 23k 25k 25k 25k 25k 19k 180,000units
Luminaire Installation 15k | 23k | 23k | 25k 25k 25k 25k | -
Luminaire’s controller Import 15k 23k | 23k 25k 25k 25k 25k 19k | -
Controller for PowerBox Installation 300 | 460 | 460 | 500 500 500 500
RCMS Installation and Test - | | | | | | | *1 Commissioning, training




4. Organization for maintenance

VAN 1ton, used car 3 10,000 30,000
Bucket vehicle 1ton, used car 3 25,000 75,000
Supervisor vehicle Used car 3 15,000 45,000
Supervisor RCMS 2
! Field 3
Electrician 6
General worker 12
Help desk 2
RCMS Server Main server {Location : 12 3,000 36,000(Every year
KOREA)




C. Factory Set-up

1. Requirements of “Made In Bangladesh”
- Must be manufactured and assembled the product over 52% in parts’ weight, number and costs in local.
2. Support patent application in Bangladesh (Patented Technology : Streetlights mechanism compounds that prevent the LED destruction
by radiant heat)
3. Meet the requirements by supplying AC Direct LED COB, Lens.
4. Technical support of Korean manufacturing supervisor
5. Simple and Low cost product line
- Need conveyer assembly line only compare with DC LED line that must have SMT line

- Setting up 3-SMT line costs more than USD 2.5 million

S

Expected profit ratio of Bangladesh JV : 25% ~ 46% (depends on the local situation)

DC LED Required($400,000) Required($400,000) Required
AC LED Not required Not required Required



r AT

ASSEMBLY LINE (Outdoor Lighting Fixture)

|:| Aging equipment - Electric-optical Inspection equipment

Process Main Work The Number
To Ware house
Assembly LINE 34
| LQC 6
: Inspection
OQC 2
uE «
= L LIN 6
ogistics E
r----)
_L ot LINE 1
r -1 (Manager)
| | QC 1
\/ \
; o (O (O @ (@ (O (O) @ @ @]j The total number : 50 persons

Production Capacity( 26 Day/Month )

15,600 EA

Production Capacity( 10Hr /Day)

600 EA

Process

18

Tact Time(production time for 1 set)

60 sec




3 TR : : N

2 4» General entrance
LED Factory 3,500m Lighting load : 25 [W/m'] @

Vehicle moving door

Individual switchboard way
100m
- 40m o 40m _ 20m _
B 25m | 10m | I . 30m _
> |

Pedestrian road
Optical characteristic Reliability QcC Packing Aging Always : 50 [kw] | Office| = . 6m
measuring room G test Q G , room S=

Air shower

|$ Always : 50 [kW] :: :
Product Assembly

Warehouse Line
(1,155m2) (1,155m2) Raw
35m Material
Pallet loading Max 10,000ea (@50ea/pallet) Warehouse 25m

(500m?2)

3-step Rack installation
Storage of about 30,000 max

@ @ Air show
\

Vehicle road

Secure directional space for vehicles



b '
Production Equipments

LINE TABLE SUB Cell 1 PCS / 1200*600 20
LINE TABLE ASM Cell 1 PCS / 2400*600 10
Working Cart SUS 1000*500 (Special design) 20
Table Cart SUS 1200*600 (Special design) 10
Forklift truck - 2
Hand Lift - 5
Cabinet - 8
LQC Tester & JIG Optical, Input power analyzer (All inspection) 6
EARTH LINE - 1
Aging & ON-OFF Test 4 LINE * 3Section * 4Stage * 6¢ch (288ch test) 1
Lab packaging JIG - 1
Packing JIG - 2
Bar cord system - 6
Label plotter - 1
Bar cord plotter - 1
Hand drill & machine tool Torque driver, Soldering machines, etc,. 1
IP Test Buckets (stainless steel) IP Test 2
Drying machine - 2
Pallet rack 24
L ACLED 400




1 “‘.l* - =

Test Equipments

Slidacs (300V) 3KVA 3KVA 2
llluminometer CL-200 69*174*35 2
Withstand tester TOS-5051A AC/DC 0~5kV 2

AC Power Source PCR-500M 500VA, AC135/270 1
Push-pull gauge ARF-20 0~200N 1
Ground Continuity Tester TOS-6200 30A, 0.001~1.200Q 1
Slidacs (500V) - 500V 1KVA 1

Data logger MV20000 20Ch. 1
Power meter WT210 WT210 1
Insulation Resistance Tester MY40-01 0~1000V/2GQ 2
Stop watch HS-3 1sec 1

DC power supply OPM-2003D 200V, 3A, 500W 2
Leakage current meter 3156 500pA ~ 75mA 2
Precision Granite Surface Plate 1500*1000 1
Impact Tester [-501 0.50J 1
MULTI TESTER - - 3
Aging & ON-OFF Test EB-A100 10ch. 1
Micro meter - - 1
Vernier Calipers - - 3
Test Chamber - - 2
Goniophotometer - - 1
Spectroradiometer - - 1




D. BOM of LED Lamp

lass Lenz

|Lenz cover

|Lenz rubber

|Power cover

|Power rubber

|Heat conduction pad

|Bo|t M10_100L

|Bo|t M10_40L

|Bo|t M8_15L

|Bo|t M8_8L

|Nut M10

|Washers M10

|Power cable Harness 40W / 80W / 120W / 160W
|40W ACLED COB(Light Source)

|Front/ Rear cover SUS304







