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01 Introduction
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Blackbody radiation (Natural light) Artificial light

History of Lighting

Sunlike = Artificial light as good as natural light:

1. Well-being light

2. Color under the Sun

3. Clear light with less glare

Sunshine Fire
Incandescent

lamp

Florescent

lamp
White LED

4 million 
years ago

0.5 million 
years ago

3 B.C. 1879 1936 1996
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History of Lighting



www.seoulsemicon.comCopyright ⓒ Seoul Semiconductor Co., Ltd. < 6 >

VS.

Ordinary LED (B+YR)TRI-R

Purple LED
Phosphors 

(Blue, Green, Red)

SunLike Core Technology

TRI-R (CRI Typ. 97)
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SunLike SSC

Big color distortion 

going to pinkish

Very low CQS

Big near UV peak

Color distortion

Low in Blue and Cyan

CRI

TM30

CQS

xy xy

Just like Sun 

Spectrum

@3000K @2700K @3000K

SunLike Core Technology

@3000K

Blue peak base

Low CQS

xy
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SunLike Core Technology
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Desk lamp

Study room

School, Surgery room

Dressing & fitting rooms

Retail Store

Kitchen

Residential

Children room

Hospital

Vividness

Eye protection
Natural light

Sun spectrum

Healthcare

Quality of sleep

L-cone

M-cone

S-cone

Rod

ipRGC Non-visual function

Visual 
function

1. Health & Well-being 2. Exact and True Color 3. Good Visibility

Why Sunlike ?
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Well-being light02
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 Human’s S-cone is below 6%  blue Lighting lead dazzling & Damage on retina

 ipRGC responds to only blue Light  Control circadian rhythms

Well-being light : Healthy and high quality of sleep

・Sleep disorder
・Heart disease
・Hypertension
・Diabetes
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Well-being light : Healthy and high quality of sleep

Inadequate Light
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Jeffrey C. Hall, Michael Rosbash and Michael W. Young

2017 Nobel Prize in Physiology/Medicine

Molecular Mechanisms Controlling the Circadian Rhythm: 

At night, the period gene is active, making period mRNA that heads to the cell’s cytoplasm to direct production 

of PER, the period protein. 

Our biological clock helps to regulate sleep patterns, 

feeding behavior, hormone release, blood pressure, 

and body temperature.

Chronic misalignment between our lifestyle and the 

rhythm is associated with increased risk for various 

diseases.

Well-being light : Healthy and high quality of sleep
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Ongoing Research on Bio-benefits of Sunlike

Research 
institute

Expected results Test methods Final report date 

S* University 
(South Korea)

Improves sleep quality

Improved visual comfort
Clinical test in humans Q2 2018

B University
(Swiss)

More alertness during
daytime

Clinical test in humans Q4 2018

C University
(USA)

Improved alertness  impact in 
learning and studying

Improved sleep induction

Clinical test in humans
Q3 2019

D University
(USA)

Improved cognitive performance 
impact in learning and studying

Clinical test in humans
Q3 2019

E University
(Japan)

Improved visual comfort
Clinical test in humans

Q3 2018

Institute
(Singapore)

Less myopia progress Animal test Q2 2019
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Dark side on 

conventional LED

Lighting  Source: Harvard Health Letter (2015.09)

Source: Physics Today (2016.06)

Well-being light : Healthy and high quality of sleep

Source: American Medical Association (AMA) 
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#Appendix
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#Appendix

•“What kind of light sources should we construct in order to satisfy man’s 

biological  as well as visual needs?”

Wurtman, Richard J. 1968. “Biological Implications of Artificial Illumination.” In National 

Technical Conference of the Illuminating Engineering Society, 63: 523-529. Phoenix, 

Arizona: Illuminating Engineering Society of North America

100 Significant Papers’ of the IES (illuminating engineering society)

•“…an appropriate federal body (should) give thought to the ultimate necessity of 

regulating the spectral composition of commercially available light sources.”

Wurtman, Richard J, and RM Neer. 1970. “Good Light and Bad.” The New England 

Journal of Medicine 282: 394-395. 
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Well-being light : Human Centric Lighting (HCL)

Visual ergonomic 
and environment

EN-12464
prEN-17037 (Dayli

ght)

Energy efficiency

ErP 1124 EU
LEED 

BREAM

Health and Well-
being

WELL
FITWEL

HCL
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The new WELL standard 

1. Focused on the health and wellness of building occupants

2. Marries best practices in design and construction with evidence based health

and wellness interventions

3. Harnesses the build environment as a vehicle to support human health, well-

being and comfort

Well-being light : Human Centric Lighting (HCL)
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The new WELL standard 

1. Requires 4 hours of natural daylight at working place of 200 Equivalent 

melanopic lux at the eye level

2. New efficiency metrics to be used 

1. Lux on the table versus Melanopic Lux in the eye

1. Sunlike is best LED !

Well-being light : Human Centric Lighting (HCL)
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Well-being light : Human Centric Lighting (HCL)
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Well-being light : Human Centric Lighting (HCL)
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Well-being light : Human Centric Lighting (HCL)

3000K 4000K 6500K

Ehorizontal (Lux) 547 571 539

Sunlike
Evertical
Melanopic (M-EDI)

186 273 332

LED CRI90
Evertical
Melanopic (M-EDI)

150 203 240

Sunlike
Ratio 3.24 2.31 1.79

Inverse ratio 0.30 0.43 0.56

LED CRI90
Ratio 3.70 2.85 2.27

Inverse ratio 0.27 0.35 0.44

Sunlike efficiency to generate more Ev (M-EDI) for same lux level is      
10-22% higher depending CCT and CRI  needs less lm/W for M-EDI
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Well-being light : Human Centric Lighting (HCL)

Conventional 

LED

Sunlike

480nm

Melanopic response

in 480 nm
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Human Centric Lighting

• Luminaire makers can reproduce the sun at the different times of the day

• Combining 2700K – 4000K and 6500K – Sunlike LEDs in one luminaire

Well-being light : Human Centric Lighting (HCL)



www.seoulsemicon.comCopyright ⓒ SSC Co., Ltd. < 26 >

• Sun outside (clear day)

• Sun behind a window (clear day)

• Less UV by glass supression

• Less IR

Well-being light : Human Centric Lighting (HCL)
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Well-being light : Human Centric Lighting (HCL)
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• Comparison Sunlight before and after a window

Well-being light : Human Centric Lighting (HCL)
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• Comparison Sunlight after a window vs Sunlike vs Blue pump LED

Well-being light : Human Centric Lighting (HCL)
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Color & Visibility03
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Sun “Like” 



www.seoulsemicon.comCopyright ⓒ SSC Co., Ltd. < 32 >

SunLike

15

Low contrast High contrast

Ordinary LED

Clear light with less glare
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Color metrics – CRI vs TM-30

CRI95 / Rf=93 / Rg=100 CRI80 / Rf=78 / Rg=90 CRI80 / Rf=78 / Rg=110

[Original] [Desaturated] [Red-Enhanced]
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Color metrics – CRI vs TM-30
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Color metrics – CRI vs TM-30
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Color metrics – CRI vs TM-30

Some companies found a way to trick the standard system ! 

But it doesn’t mean the light quality is good 
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Color metrics – CRI vs TM-30

CRI95 / Rf=93 / Rg=100 CRI80 / Rf=78 / Rg=90 CRI80 / Rf=78 / Rg=110

[Original] [Desaturated] [Red-Enhanced]
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Interested in matching the standard CRI 95 at 
lower cost and higher lm/w ?

New 3528 – CRI95

Advantages & Benefits

 CRI ≥ 95

 R9  >90

 CCT 2600-5300K

 Higher performance than 
competitors 

 low cost solution for high CRI

Part No. STWHA12D-E1

Size (mm) 3.5 x 2.8

Rated IF (mA) 65

Typ. Vf @Tj=25 2.9

Typ. Flux

@Tj=25

@ 65mA

3000K 22.5 lm min.

Typ. Flux

@Tj=25

@ 65mA

5000K 26.4 lm min.

 We have the solution:  3528 – CRI95 - STWHA12D-E1
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Applications04
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Applications

Par / Bulb / Tube / Linear Linear Bar MR / Par / Linear 

Residential
Hospitality

& Architectural
Retail

• Fashion shop • Beauty salon

• Grocery, Food

• Dresser • Interior lighting

• Museum / Gallery
• Task lamp

Potential 

Niche Market

• Medical • Horticulture • Broadcasting
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Application : Healthy lit, Quality of sleep

Lighting with circadian rhythm
• Sound sleep
• Pleasant & active during the day
• Health/Well-being

Disorder of circadian rhythm/
Suppression of Melatonin production
• Sleep disorder
• Cancer, Heart disease
• Diabetes, Obesity

Conventional LED with Blue peaks at Night

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiTtYeOspnVAhXLlJQKHUXbDdIQjRwIBw&url=https://www.elblogdelasalud.info/impacto-de-la-privacion-del-sueno-en-nuestro-cuerpo/27714&psig=AFQjCNHmcdrDEiC14YEPRG-pshzfzV-iUg&ust=1500692543204851
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiTtYeOspnVAhXLlJQKHUXbDdIQjRwIBw&url=https://www.elblogdelasalud.info/impacto-de-la-privacion-del-sueno-en-nuestro-cuerpo/27714&psig=AFQjCNHmcdrDEiC14YEPRG-pshzfzV-iUg&ust=1500692543204851
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Design offices & Study rooms Children's Nurseries

Work places & 24/7 place

Application : Healthy, Concentration, Circadian

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQt6fdrpnVAhXCKJQKHdrnAQMQjRwIBw&url=http://time.com/4061735/how-this-light-could-help-your-baby-and-you-sleep-better/&psig=AFQjCNGa0NoSLFofk8Xa0psLjiRZYrEy3Q&ust=1500691642165503
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQt6fdrpnVAhXCKJQKHdrnAQMQjRwIBw&url=http://time.com/4061735/how-this-light-could-help-your-baby-and-you-sleep-better/&psig=AFQjCNGa0NoSLFofk8Xa0psLjiRZYrEy3Q&ust=1500691642165503
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DresserFitting room

Application : Clear, Natural color 

Real colors for clothes Real colors for make-up
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Museum 

Application : Museums

Sunlike Ordinary LED CRI90

• Natural blue-green gradation

• Texture of white cloth

• Skin with bare flesh feeling and transparent 
La Giovinezza Giorgio Kienerk,
1902, Pavia, Musei civici
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Museum 

Application : Museums

• Real color and texture of various building 

materials

Studio Marco Piva 
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Application : Museums

• If there is lack of color in spectrum of light masterpieces lose

their true beauty

• No reflection from deep layers less colors reflected and lose

own colors masterpiece
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Application : Museums

Short wavelengths are diffusive towards depth

Absorption (Attenuation) at every scattering

Reflection on bottom painting

Multiple attenuation causes unbalanced colors  

That’s why Sunlight is truly important
for color rendering
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Application : Museums

No relevant spectrum change  keep color quality
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Application : Museums

Sunlike offers similar values as actual Flourescent/LED technology
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Best for Television & Film production

Application : Broadcasting

[Analysis by TLCI] 
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With Sunlike any 

crop is possible

Application : Horticulture

1 Day
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With Sunlike any 

crop is possible

Application : Horticulture

2 Days
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With Sunlike any 

crop is possible

Application : Horticulture

3 Days
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With Sunlike any 

crop is possible

Application : Horticulture

4 Days
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With Sunlike any 

crop is possible

Application : Horticulture

5 Days
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With Sunlike any 

crop is possible

Application : Horticulture

6 Days
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With Sunlike any 

crop is possible

Application : Horticulture

7 Days
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With Sunlike any 

crop is possible

Application : Horticulture

8 Days
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With Sunlike any 

crop is possible

Application : Horticulture

9 Days
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A new world of opportunities

Sunlike: the closest artificial light to the Sun



www.seoulsemicon.comCopyright ⓒ SSC Co., Ltd. < 61 >

05 Product line-up
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MJT COB

Product Line-up

Advantages & Benefits

 Sunlike spectrum

 CRI ≥ 97 & R1~R14 >90

 Rf=97,  Rg=102  under TM30-15 
(2700K ~ 5000K)

 3000K~5000K line up. 2700K & 
6500K to be available soon

 IEC62471, RG1

Part No. SAWS0661A

Size (mm) 13.5x13.5

LES (Φ) 6

Rated IF (A) 0.17 A

Typ. Vf @Tj=85 36.1 V

Typ. Flux

@Tj=85

3000K 516 lm

4000K 550 lm

5000K 557 lm

Part No. SAWS1063A

Size (mm) 13.5x13.5

LES (Φ) 9.8

Rated IF (A) 0.29 A

Typ. Vf @Tj=85 34.8 V

Typ. Flux

@Tj=85

3000K 900 lm

4000K 955 lm

5000K 970 lm

Part No. SAWS1564A

Size (mm) 19x19

LES (Φ) 14.5

Rated IF (A) 0.43 A

Typ. Vf @Tj=85 35.0 V

Typ. Flux

@Tj=85

3000K 1,380 lm

4000K 1,469 lm

5000K 1,490 lm

Part No. SAWS1566A

Size (mm) 19x19

LES (Φ) 14.5

Rated IF (A) 0.72 A

Typ. Vf @Tj=85 35.2 V

Typ. Flux

@Tj=85

3000K 2,226 lm

4000K 2,370 lm

5000K 2,404 lm

 SunLike 6W MJT COB

 SunLike 10W MJT COB

 SunLike 15W MJT COB

 SunLike 25W MJT COB
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MJT COB

Product Line-up

Advantages & Benefits

 Sunlike spectrum

 CRI ≥ 97 & R1~R14 >90

 Rf=97,  Rg=102  under TM30-15 

 3000K available

IEC62471, RG1

Part No. SAWS226AA

Size (mm) 28x28

LES (Φ) 14.5

Rated IF (A) 1.05 A

Typ. Vf @Tj=85 35.4 V

Typ. Flux

@Tj=85
3000K 3.850 lm

 SunLike 40W MJT COB
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Product Line-up

3030 Advantages & Benefits

 Sunlike spectrum

 CRI ≥ 96

 Linear application for retail , 
Architectural Appl.  

 2700K~6500K line up.

 IEC62471, RG0(exempt)

Size (mm) 30 x 30

CRI (Min.) 96

CCT 2700 3000 4000 5000 6500

Power (W) 0.2

Vf (V) 2.96

If (A) 0.065

Flux (lm) 19.5 20.2 21.2 21.2 20.2

lm/W 98 101 106 106 101

 SunLike 3030
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06 Q&A
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Q&A
•How does SunLike differ from a conventional white LED technology?

An ordinary LEDs spectrum is very different to sunlight, whereas TRI-R’s is almost the same.. Conventional LED is using a blue LED with

phosphor creating various colour temperatures depending on the composition of the Phosphors used. SunLike is really showing almost the

full spectrum of the sun – a conventional LED is not doing. SunLike is based on a purple chip and combination of TRI-R phosphors. The

composition of the TRI-R phosphors is also influencing the colour temperature.

•How will this technology change what is visible to the human eye?

Objects lit by SunLike appear as they would be in sunlight. SunLike products faithfully reproduces all colours & textures of objects and

even the pale intermediate colors are rendered faithfully.

• Is this technology programmed to automatically adjust its spectrum throughout the day in order to follow the circadian rhythm?

We expect multiple sources using this technology to deliver the right spectrum of light at the right time. Using multiple sources one can repli

cate the natural spectrum of the sun with artificial light as we progress through the day without the negative effect of blue light at night.

•How does the new technology enable us to see the same contrasts as sunlight?

How light interacts with objects affects the way that they appear to the human eye. The spectrum plays a key part in this. The strong blue

light of a normal LED diffuses heavily within a material’s fibres, this weakens the contrast the human eye can perceive. TRI-R’s spectrum is

almost the same as sunlight, which enables us to see the same subtle contrasts. It lets us experience greater depth and perspective.

•Is the new technology environmentally friendly? Does it use toxic materials?

All of our products are RoHS compliant. In addition LED technology is a big step forward as it has the potential to replace older technologie

s for near-sunlight; those technologies are far less energy-efficient. Therefore our SunLike products will help to reduce energy consumption

in all those application areas.

•The technology of the LEDs has developed further during the last years. In your opinion, what will be the next step?

Focus of the last years was and still is to increase lm/W, decrease costs, and improve quality of light. Now SunLike is another milestone in

our company history which will change the LED market. Following concepts such as Acrich, Wicop or nPola. Next steps for us are to

continue with our successful approach to serve the market with highly innovative and reliable products protected by our unique patent

strategy ensuring that customers are save when buying our products to manufacture their own products and solutions. Highest brightness

efficiency further cost reduction as well as perfectly matched solutions are playing a vital role.
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07 Test results and 
comparisons
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SSC
CRI Target CRI 70 CRI 80 CRI 90 Sun like 

White
Target

Cool Neutral Warm Cool Neutral Warm Cool Neutral Warm Cool Neutral Warm

CRI 70.3 74.3 71.9 84.0 80.1 83.8 89.4 90.5 91.8 98 98 97

TM30-Rf 67.2 71.2 70.9 82.5 80.2 84.6 86.9 89.4 88.6 97 97 96

TM30-Rg 95.8 97.7 95.6 95.7 96.8 96.9 102.4 101.2 102.4 101 101 102

CIE-x 0.3476 0.3847 0.4549 0.3502 0.3779 0.4639 0.3439 0.3833 0.4575 0.3456 0.3818 0.4595

CIE-y 0.3567 0.3756 0.4138 0.3559 0.3831 0.4133 0.3508 0.3847 0.4073 0.3573 0.3816 0.4107

CCT 4925K 3876K 2796K 4826K 4115K 2666K 5044K 3981K 2707K 5000K 4000K 2706K

Duv 0.0016 -0.0018 0.0016 0.0001 0.0037 0.0007 0.0001 0.0029 -0.0010 0.0027 0.0019 0.0001

Comparison with existing SSC LED products

Already , SSC products are optimized for CRI and TM30 criteria of Rf Rg
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Comparison with existing SSC LED products

 Sunlike have a closer spectrum to the Sun than any other LED
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Source:

R f 96

R g 102

CCT (K) 2706

Duv 0.0001

x 0.4595

y 0.4107
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Test results for: Sunlike Warm 2700K
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Source:

R f 97

R g 101

CCT (K) 4000

Duv 0.0019

x 0.3818

y 0.3816

CIE R a 98
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Test results for: Sunlike Neutral 4000K
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Source:

R f 97

R g 101

CCT (K) 5000

Duv 0.0027

x 0.3456

y 0.3573

CIE R a 98
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Test results for: Sunlike Cold 5000K
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Test results for: Sunlike 3000K

NO UV/Blue peak

NO Color distortion

NO Health disorder

Color point in the BBL

Means real color as    

the Sun

Delta UV < 0.001      

NO  color deviation
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Test results for: Sunlike 3000K

Sunlike offers the highest values in 

all accepted Color Metrics in the   

market (TM30, CRI, CQS)
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Test results for: S**** bulb 2700K

Big near UV peak

Color distortion

Health disorder

Color point in the BBL

Means real color as    

the Sun

Delta UV < 0.001      

NO  color deviation
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Test results for: S**** bulb 2700K

Low values in Blue and Cyan
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Test results for: L*** Crispy color 3000K

Big blue peak

Color distortion

Health disorder

Big color distortion 

going to pinkish

CCT distortion –3000K 

to 3280K

Delta UV very Big 

> 0,01 means no real 

colors as Sun
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Test results for: L*** Crispy color 3000K

Low values in Blue and Cyan

Very low CQS (Color Quality Scale)

meaning this LED is prepared for high 

CRI/TM30 metrics only, but not really 

good for color reproduction based on 

CQS
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Test results for: B**** Decor color 2700K

Big blue peak

Color distortion

Health disorder

Color distortion 

going to pinkish

CCT distortion –2700K 

to 2600K
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Low values in Blue and Cyan

Very low CQS (Color Quality Scale)

meaning this LED is prepared for high 

CRI/TM30 metrics only, but not really 

good for color reproduction based on 

CQS

Test results for: B**** Decor color 2700K
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Test results for: B**** Decor color 3000K

Big blue peak

Color distortion

Health disorder

Big color distortion 

going to pinkish, below 

black body locus

CCT distortion 3000K  

to 2900K
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Low values in Blue and Cyan

Very low CQS (Color Quality Scale)

meaning this LED is prepared for high 

CRI/TM30 metrics only, but not really 

good for color reproduction based on 

CQS

Test results for: B**** Decor color 3000K
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Test results for: Cit**** color 3000K

Big blue peak

Color distortion

Health disorder

CCT in the right 

Position
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Low values in Violet, Green and Reds

Low CQS (Color Quality Scale)

meaning this LED is prepared for high 

CRI/TM30 metrics only, but not really 

good for color reproduction based on 

CQS

Test results for: Cit**** color 3000K
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Test results for: Cit**** color 4000K

Big blue peak

Color distortion

Health disorder

CCT in the right 

Position
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Low values in Blue and Cyan

TM30 is quite low meaning not good   

color representing of the gamut and       

fidelity

Test results for: Cit**** color 4000K
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08 Success stories
with Sunlike
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Success stories



www.seoulsemicon.comCopyright ⓒ Seoul Semiconductor Co., Ltd. 89

Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories
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Success stories – Castaldi lighting

Sunlike

Best natural colors for meat
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Success stories



www.seoulsemicon.comCopyright ⓒ Seoul Semiconductor Co., Ltd. 101

Success stories
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Success stories
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