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Development of bendable or foldable next generation display, full-fledge
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People have said that it would not be easy to realize the full HD (1920 x 1080 pixels) definition with
active-matrix organic light-emitting diode (AMOLED) display. It was also said that even with the
successful development of full HD AMOLED panel, securing a sufficient yield rate (ratio of finished
products) for mass production will be difficult.

Samsung Display neatly overturned the competitors’ expectation of the “impossibility.” The company
developed the 4.99-inch Full HD AMOLED panel at the end of last year and in April, it was successful
in mass production by applying it to Galaxy S4. The number of pixels per inch is 441 ppi, much higher
than the iPhone 5's 326 ppi. A company official said that "It is putting 441 dots on one inch,” and
mentioned that “it required a highly sophisticated evaporation technology to accurately place the fine
dots.”

Samsung Display is actively moving to establish itself as the steadfast leader in the global display
market. With the leading technology, the company’s strategy is to secure the China market that has
the highest demand and secure the premium market hegemony in the U.S. and Europe. It continues
to make bold investments in the development and commercialization of future display technologies.

https://www.hankyung.com/news/article/2013103188761 174

COMPL-1351Contentions_0000735
COMPL-1351Contentions_0000735_EN

CX-0451.5
SDC EX. 2016 - 5/18
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O Full HD AMOLED, a superior technology

Unlike liquid crystal display (LCD), AMOLED does not require a backlight which is a luminant the emits light at
the back of the display. This is because it uses a light-emitting organic materials that is self-luminous. Thus, it
is thinner with lower power consumption and reacts faster to electrical signals. The images are sharper due to

higher contrast ratio.

However, it is difficult for the resolution of the small-sized displays to be at the level of full HDs as the pixels
are realized by evaporating the light emitting organic materials. This is why even some internal voices at
Samsung Display opined that that AMOLED should be abandoned and pursue LCD instead. Nevertheless,
the company persevered to uphold the principle of “Samsung smartphone is AMOLED itself’, and it finally

overcame all the barriers.

The market response is favorable to the Galaxy S4, which was the first to be equipped with a Full HD
AMOLED panel. According to Samsung Electronics, the sales of Galaxy S4 released in April exceeded 40
million units in the global market within the six months-time. This is one month faster than Galaxy S3 that took

seven months to break the 40 million mark.

The Galaxy Note 3 released last September is also highly recognized for its display. It boasts a sharper
image quality by adopting the Diamond Pixel structure. Outdoor visibility is significantly improved by
enhancing the luminance (brightness). Shim Jae-bu, vice president at Samsung Display said, “Brightness for
the Note 3 was enhanced by 55% compared to the Note 2, and by 25% compared to the S4.” As for power
consumption performance, OLED is around 30% better than that of full HD level LCD.

The conspicuous AMOLED in the full HD market has a competitive advantage that is evident in its market
share. According to market research company DisplaySearch, the Full HD AMOLED dominated the full HD
panel market for mobile phones as of the second quarter of this year, with the share of 70.3% in sales and
65.5% in shipments.

0 Taking the lead for next generation display

Samsung Display was established in July last year through Samsung’s unique process of “disperse and
congregate.” To improve management efficiency, the Display Division of Samsung Electronics, Samsung
Mobile Display (SMD), and S-LCD were merged to create the world's largest display company with 33 trillion
won in assets and 26,000 employees.

Despite its brilliant faunch, there were also looming concerns. Most of all, the focus of the business had to
be swiftly changed to the next generation growth engine, OLED from the LCD. President Kim Ki-nam who
became the CEO in December last year carried the ball. As a result, it succeeded in the mass production of
large OLEDs that had been faced with difficulties in yield rates and launched the curved OLED TVs

successfully.
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Samsung Display achieves the highest definition quality with tenacity. Full HD AMOLED “Revelution” | Hankyung

The AMOLED boasts an unbeatable dominance in the smart phone full HD panel market. Samsung Display takes
up the market share of 65-70 percent followed by Japanese firms such as Sharp and Japan Display in the second
and third ranks with their market shares in the 10 percent range.

Samsung Display recorded a sales volume of 8.46 trillion won and an operating profit of 1.17 trillion won on in the
third quarter of last year. The operating margin ratio recorded 14 percent, making it to be in the double digits for
five consecutive quarters.

Itis also responding in earnest to the low-price strategies of Chinese and Taiwanese display companies. On the
25th of last month, Samsung Display held a completion ceremony for Samsung Suzhou LCD, an 8th-generation
LCD production plant in China to set out on a full-scale entry into the local market.

On the 23rd of last month, Samsung Display announced that it would sell its 43 percent stake in Samsung
Corning Precision Materials to Corning, the U.S. company. Instead, it will buy the converfible preferred stocks of
the Corning headquarters to become the major shareholder with a 7.4% stake in the long term. Samsung Display
explained that “This is to maintain a substantial mid to long-term cooperation with U.S. Corning.” Expectations
have it that the role of Samsung Display will expand.

There are also projects currently in progress. Samsung Display needs to secure a firm lead in the next generation
displays such as flexible (bendable) displays in addition to large OLED (Organic Light-Emitting Diode) and UHD
(Ultra-High Definition}. Starting with the full-fledged mass-production of curved displays in September, Samsung
Display is preparing for the evolution of display to which it can bend or fold. The plastic display first applied to

Samsung Electronics’ ‘Galaxy Round' is also a new challenge it took on.

Reported by Yoon Jeong-hyun hit@hankyung.com

W

<

Fola solg #7282
1] 0 0
HNYHS  #Z Insight
@THERY, R 2 = S7| mHigsE PFEUY  XEPSUY
B A

1 [Column of the week] #H E=12| 0]2[4{2 'Ll

101 = c =
HH cilol 1 Ak =

C 5 =Hol o2t &

2 [Global View & Point] M| H&2| &4l A7
o] &

CITH Q| XA ETL QIR
S FEZL YAt 2

O] SHAL 3 &l

RO Ol

Rt BEHME S 3SR, 00 N HE

L7k hE23 28
EEER j4i20] 220/ 9}

2] BARIE 0| 74 ¢

il
) L

3 column of the week HC| #|=2{ E2HET 6| A HE Gi*—f ...

L
=

https:/iwww.hankyung.com/news/article/2013103188761

3/4

COMPL-1351Contentions_0000737
COMPL-1351Contentions_0000737_EN

CX-0451.7
SDC EX. 2016 - 7/18



6/22/23, 6:21 PM AMCAZY 0|, EHEo2 0|2 F1 3

7IAE

TIAHE BT 2 2E dAFM

W L ENEEES -

20 Faws

el QoA 5 2R
o|H| AL E WStk

2. EHDOIE = Y | =SEH

33mE 19, ot FEK
HEHA|" EHE ST

"2 S&PS00 14.3% A= BlH 3 H|
QIAl 3% & M

A TR ZH 38 MY IR MY IH om0z 28 2E Amx o)
L A ZE 7o g
s@aelolp w AEXE SHEXs OEivAp o8 B8+ 232|4 RIofoRlTV M ohl 2ERIE wHE OiY TheMoneyist FREH  oHE {2
stEgeEgo  Fo FAELELR BRERA SRREIENV O3 FFAM O2IMAP O 3% 4% ZRREY 2524 =g%
FAwe0| w2 HIEEOTV EYYE OiE0e 0EE= TE sl
mejojy 2six $HE OBIPRO #HE CHO Insight 31 Geeks VIDEO  #23|E| The Moneyist The Lifeist 7|At 2 EEXR
ORMRIMOIE B+ BIO Insight $HEESG 4A1E2H7| WSIE7| KED Global SHEHHA
G| 0]E{ ME] ks SiQRls QA ERAE SUWEHAE AMEEc 0= E5 4 FH EEd HES AN
B AH|A Yra O+ QAED magiil SAB0ME OIEMA POLL ERYHE
Prinsunicd 9229 b KB=EI2Y
SREME
FAacf | =HEE AS4Y | RS4E | 3zM2] | B0 | HEYZ:02-3604-114
AR
AR | HE/BExEPY | ussiEKLAy) 22| | Zaghl | OB EQ | AIEY
olger | MWAWEMAYE | HLEESHWMAX:-OX|E) | HEHE:02-3277-9500

MEA &7 H0tz 463 S22
MRS 104-81-47984 | S

LA
A

T = : 5700606 |

Copyright 1999-2023. $HAGH All rights reserved.

A Family | SEHTV | S=ZMOfHT | Book | TFHarteTv | HIOMAO} |

https:/fwww.hankyung.com/news/article/2013103188761

SIEHHESE = : M E 0101035

| SEEEHYUXL:2009.11.23 | LE-HEEO . HIE|

KED Global

404

COMPL-1351Contentions_0000738
COMPL-1351Contentions_0000738_EN
CX-0451.8
SDC EX. 2016 - 8/18



Registered No. 2024-0964

CERTIFICATE

GNS TRANSLATION & ADMINISTRATION OFFICE

#1405 Daeil Bldg, 12, Insadong-gil, Jongno-gu, Seoul, Korea

SDC EX. 2016 - 9/18



6/22/23, 6:20 PM Samsung Display achieves the highest definition quality with tenacity. Full HD AMOLED “Revolution” | Hankyung

2023.06.22 Thursday Family Site

rot

bR 7| ALUR} BHET|

e

[BIZ Insight] Samsung Display achieves the highest
definition quality with tenacity. Full HD AMOLED

[13 = ”
Revolution
Upload 2013.11.01 07:08 Edited 2013.11.01 07:08  Section B1 ’I‘)}
oFo Fak2

vl

v » @ o 8

1Boasts the advanced technology of putting 441 dots on 1 inch

FEUE

i}
S "2 O[] OIMEZ 98

g CI.2Si D50 FTt

Installed on Galaxy$S4 for the first time, 40 million units sold in 6 months 3 F B ECD BLSHSH20
Development of bendable or foldable next generation display, full-fledge Rt A 73] Fe|o ok

endeavors exerted to secure the world’s top position

People have said that it would not be easy to realize the full HD (1920 x 1080 pixels) definition with
active-matrix organic light-emitting diode (AMOLED) display. It was also said that even with the
successful development of full HD AMOLED panel, securing a sufficient yield rate (ratio of finished
products) for mass production will be difficult.

Samsung Display neatly overturned the competitors’ expectation of the “impossibility.” The company
developed the 4.99-inch Full HD AMOLED panel at the end of last year and in April, it was successful
in mass production by applying it to Galaxy S4. The number of pixels per inch is 441 ppi, much higher
than the iPhone 5's 326 ppi. A company official said that “It is putting 441 dots on one inch,” and
mentioned that “it required a highly sophisticated evaporation technology to accurately place the fine
dots.”

Samsung Display is actively moving to establish itself as the steadfast leader in the global display
market. With the leading technology, the company’s strategy is to secure the China market that has
the highest demand and secure the premium market hegemony in the U.S. and Europe. It continues
to make bold investments in the development and commercialization of future display technologies.
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Samsung Display achieves the highest definition quality with tenacity. Full HD AMOLED “Revolution” | Hankyung

O Full HD AMOLED, a superior technology

Unlike liquid crystal display (LCD), AMOLED does not require a backlight which is a luminant the emits light at
the back of the display. This is because it uses a light-emitting organic materials that is self-luminous. Thus, it
is thinner with lower power consumption and reacts faster to electrical signals. The images are sharper due to
higher contrast ratio.

However, it is difficult for the resolution of the small-sized displays to be at the level of full HDs as the pixels
are realized by evaporating the light emitting organic materials. This is why even some internal voices at
Samsung Display opined that that AMOLED should be abandoned and pursue LCD instead. Nevertheless,
the company persevered to uphold the principle of “Samsung smartphone is AMOLED itself, and it finally
overcame all the barriers.

The market response is favorable to the Galaxy S4, which was the first to be equipped with a Full HD
AMOLED panel. According to Samsung Electronics, the sales of Galaxy S4 released in April exceeded 40
million units in the global market within the six months-time. This is one month faster than Galaxy S3 that took
seven months to break the 40 million mark.

The Galaxy Note 3 released last September is also highly recognized for its display. It boasts a sharper
image quality by adopting the Diamond Pixel structure. Outdoor visibility is significantly improved by
enhancing the luminance (brightness). Shim Jae-bu, vice president at Samsung Display said, "Brightnej\ss for
the Note 3 was enhanced by 55% compared to the Note 2, and by 25% compared to the S4.” As for power
consumption performance, OLED is around 30% better than that of full HD level LCD.

The conspicuous AMOLED in the full HD market has a competitive advantage that is evident in its market
share. According to market research company DisplaySearch, the Full HD AMOLED dominated the full HD
panel market for mobile phones as of the second quarter of this year, with the share of 70.3% in sales and
65.5% in shipments.

0 Taking the lead for next generation display

Samsung Display was established in July last year through Samsung’s unique process of “disperse and
congregate.” To improve management efficiency, the Display Division of Samsung Electronics, Samsung
Mobile Display (SMD), and S-LCD were merged to create the world's largest display company with 33 frillion
won in assets and 26,000 employees.

Despite its brilliant launch, there were also looming concerns. Most of all, the focus of the business had to
be swiftly changed to the next generation growth engine, OLED from the LCD. President Kim Ki-nam who
became the CEO in December last year carried the ball. As a result, it succeeded in the mass production of
large OLEDs that had been faced with difficulties in yield rates and launched the curved OLED TVs
successfully.

214

https:/fwww.hankyung.com/news/article/2013103188761
COMPL-1351Contentions_0000736

SDC EX. 2016 - 11/18



6/22/23. 6:21 PM Samsung Display achieves the highest definition quality with tenacity. Full HD AMOLED “Revolution” | Hankyung

The AMOLED boasts an unbeatable dominance in the smart phone full HD panel market. Samsung Display takes
up the market share of 65-70 percent followed by Japanese firms such as Sharp and Japan Display in the second
and third ranks with their market shares in the 10 percent range.

Samsung Display recorded a sales volume of 8.46 trillion won and an operating profit of 1.17 trillion won on in the
third quarter of last year. The operating margin ratio recorded 14 percent, making it to be in the double digits for
five consecutive quarters.

It is also responding in eamnest to the low-price strategies of Chinese and Taiwanese display companies. On the
25th of last month, Samsung Display held a completion ceremony for Samsung Suzhou LCD, an 8th-generation
LCD production plant in China to set out on a full-scale entry into the local market.

On the 23rd of last month, Samsung Display announced that it would sell its 43 percent stake in Samsung
Corning Precision Materials to Corning, the U.S. company. Instead, it will buy the convertible preferred stocks of
the Corning headquarters to become the major shareholder with a 7.4% stake in the long term. Samsung Display
explained that “This is to maintain a substantial mid to long-term cooperation with U.S. Corning.” Expectations
have it that the role of Samsung Display will expand.

There are also projects currently in progress. Samsung Display needs to secure a firm lead in the next generation
displays such as flexible (bendable) displays in addition to large OLED (Organic Light-Emitting Diode) and UHD
(Ultra-High Definition). Starting with the full-fledged mass-production of curved displays in September, Samsung
Display is preparing for the evolution of display to which it can bend or fold. The plastic display first applied to

Samsung Electronics’ ‘Galaxy Round’ is also a new challenge it took on.

Reported by Yoon Jeong-hyun hit@hankyung.com
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