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Key technology analysis of large size 8K display
ZHANG Qiang’ » SHAO Xi-bin, YANG Hong
(BOE Technology Group Co., LTD., Beijing 100176, China)

Abstract: In order to develop and promote the large size 8K display better, 8K industry chain was in-
vestigated systematically, including market, key link, technologies and players, and the 8K display
development and promotion strategies were proposed from the angle of the whole industry. The result
shows that 8K market is about to explode in 2020 and the total shipments will be 2.425 millions (M).
The 8K process needs to be promoted by the whole industry chain, including content shooting, enco-
ding/decoding, transmission and display. At present, the technical standards of each link, which is
led by relevant institutions, have been ready, such as H.265 for encoding/decoding, ISDB-S3 and HD-
MI 2.1 for transmission and BT.2020 for display. However, the development of the hardware falls be-
hind relatively. Based on the status, and combined with customer requirements, this research
indicates that the key parameters of the high-end 8K display should contain real 8K, 120 Hz, BT.2020
color space, 12 bit and HDR. Finally, the development and promotion strategies are discussed.
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KRB H:2017-12-08 ;11T H#A:2018-01-21.
x W fE B & N, E-mail: zhang_qgiang@ boe.com.cn



390 W5 B

%33 %

1 7]

nu\a

Bl B2 BR B K R N A2 BIDKE 2D A W)
BX M B8 (Internet of things, IoT) . &K3#&F AL
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(035 11 22— 7 a1 4 IR B0 S s B 22 A58 2K
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P X SK A5 5 ML kAT T R R IR
WRTRBKG AT T ZWE R, A TR TS
1 ,RED,Sony.Panavision %) FZ WM L], &~
W HHE 38T

[ 49 4 1 3 (Ultra high definition, UHD) i
IR AK AR TR IR AR R AN A )
Y H R K — H 2 B BRG] 8K A TR 1 B d
O AK Y 4 % 4K &R T Im iy )@ 7E 8K R
R R, B, X 8K Tk A B G B B R
L K FE O Je RO R A PR 3R R AT 2R 49 1 b At 2 &

TG AR SR S T A e A T 8K 7l
AR ORI CHERS FES5EHENE,
FFEEG 2 0m 7 /5 oK AT Mk B 4k 1 ff BE X 8K
% AR 0 TF & 5 7 b HE ) SR g HE AT T W) 2P
AT

2 8K W% TL THIWSY N5

2.1 SKWHBENZITEMN
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2021 4E ] UHD (4K/8K) LCD TV Panel i %
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Fig.1 4K & 8K LCD TV panel shipments (in size)

2.2 8K WHEEN SR

& 2 4 THS Markit 43 #b38 % 8K LCD TV
AL ST R Ry IO, 25 R R W] 8K TV I Bl T
2018 ARAEE M H A I i, Bl JS 2019 4F, P9 BRI
EEW G E %k, BB ESIF, £ 2021
A, DR R R OR BT 0 L B 38 PR R, HA
Rz,

8K i 37 i 3K 3l 73 AT LA DN & Jie Iy 2 vh it 47
rHr. 2013 AE A S HE AL, H A NHK B
HBUETTHB AR L LR A G, mIK AT

3.5
WM WchE e K
3| mitz mEE .
2.5
g
= -
&
3 15
1 ]
0.5 l
o—l
2018 2019 2020 2021
B ]

Kl 2 8K LCD TV Set H 4% fit T (4 F8 Hb 35
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BOE 5 Sharp 435l B th T % H 2 1 R B 8K
P, AR ¥R NHK 8K Roadmap % #&%, 2018 4E
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W1, [ B B R AR 38 2 KT 37 K R 5iR K 4 A
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3.1 8K 7=l sE R ik
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Tab.1 Key link and technologies of 8K industry chain
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FioR .
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28 37.5 MP
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Fig.3 Representative product and pixel amount of
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8K shooting equipment

Horr 8K HAH P & & 3, 7 ok A /2 R 3
. ES M B A Leica. Sony. Nikon LI K&
Canon %, BARHES AT BT b T, H 3 HE R A 3% 4T
$2 T H R — i 2 RE P T 2 1 T 1% SR 2 L T
AL 5 9 i A X BB 3E o B ALk 58
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A R 2 R4 8K H R B o = P K, 7% 2
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i, R 2 48 0945 5 B 5= 20 66.7 Gbps, 1
T B AL R B S AEAE AR T PR R A — o R B
RS T SK R, R T 8K WA
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A 22 TR 46 1 LA o B i R A & 5
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H A7 5 70 4 /iR bR 2 H.264, /i E PR
{EIE B AR ESY B (ITU-T) F 2003 4E 26 45 , H
FEE AT ik 102 ¢ 1, FEHF 2 &3 (Full high
definition, FHD) DL T 2r B3R, 1 8K [ K i) %k
P T B A FU KRR 4 AR T Y HL265 S
W=, ZhRMEH ITU-T T 2013 4EMi A, 32 52
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T Gt 5 B A7 0 it B B A 45 T TR T B R G, I
JE45 LA 3K 150 = 1~400 ¢ 1, 453085 H.264
BT T — A% BEE A A E 1 T PR R AR AT R
0N A% BT T SR R R 5060 . H AT bR
HEC 28 58 B 1 76 Bl A Ko, i3 8 H. 264
4TI 37 43 4

LRk B, HL265 HETTSZ BRI
JE Iz 0, H AT, H.265 % F) 32 AR dh 78 W kK
43t : MPEGLA 5 HEVC Advance, B A i 7
Z AN 2 PR SO X & R 8 B 4% A
PRUE, A, 4N 5 Technicolor th 2 12 #H K i
LR, B4 R T L REEA H 7 W KRS
ERNiOE wiTNE IS

F2 H265 TEMTFEE
Tab.2 Major patent pools of H.265

T Fh E A

Apple NHK . NTT,BBC.JVC.NEC,
Fuyjitsu, Hitachi, SK
Siemens,ETRI 4§

MPEGLA

Telecom,

Mitsubishi, GE. Dolby. MediaTek.
Philips,Samsung ., Warner Bros %5

HEVC Advance

HoAth 1€ %y . Technicolor %5

EMPEGLA mHEVC Advance Others

Bl 4 H.265 € FI %5016 1 5L
Fig.4 Distribution of H.265 patents players
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RYGHEAT T W, LASR 92 B0 g 0 A% R
NHK %1% 07 #% 2 F 2018 4 Bl o [ F
BA RS 8K A # ik Ak, I F 2020
AR B AR B BLIE 23S I 8K TR K
3.4.2 WEm ALK B
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il 2. WA Sy T A A A AR A B R O 2 T
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J R AR 4096 QAM 11 1% i Jr =, A WX b, A
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Fig.5 Terrestrial transmission experiment of 8K
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100 Mbps [ 1% % i5% 2, i 100K SK 8 K i s 1
55 2 A W00 2 A% 2% #E 8 T 2 300k 1%
JR W HFSE . 2014 45, NHK FJH H A BLA 1 K
PRI A LM 4 34T T 8K & H il ik , 45 4w
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e 1 A B o =

Hr, NHK B ¥ H 0 HAR 2 80k 2 &
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3.4.4 Internet 4% #r

I 28 B AR (TPTV) PR =6 & 19 52 | 9% U8 5 4l
FEy B 20, R R s g AR S AL K
FE 1 [ % a1 W 2% 35 8% 3l v N 4%, TGI8 o] A
2 KT B2 /B 100 Mbps B9 R A7 % A AL i

8K 5% .

XoF [ 5 T 4%, BB B R 1 7 4 0]
WL i Akamai A R GEIT. 2017 AR —
JE AR SE 208 7.2 Mbps, 5 H JEE 4N
28.6 Mbps, H1E K451 74 i,k 7.6 Mbps, H
B ARRENEZ MM X NE 3 fin, XF
B L R JH I 72 R0 4% BE AT 8K 1Y K T FR A% B 47 16 48
RAMERE .

R3 LKEEMERRK (2017 FE—FF)
Tab.3 Global fixed Internet status(2017 Q1)

5K/ 41X HE# P #7158/ Mbps
2R — 7.2
i =] 1 28.6
7 i 2 21.9
g 3 20.3
HA 4 20.2
SHEEPNGH 74 7.6

B AT — 4R 0 2 . AR 81 22 I 45 19 °F- 24 2 9 45
K AR A SE B R B 458 3% . RORA &80 & 5
SK B #T, LA rp [ K Bl Ay ] 4% 3z 8 R 2 AHE
200 Mbps 9 5835 W 2%, B 28K T 500 Mbps
R AL . Gfe] i A7 e A S8 2% 1 KAl R A
i f DR [

X TR Bl e W 4% . H i E Ab T 5 1R ES Bl
IR 45 (4G) BHAR, BEIE 0 T AT 1§ (H 7 58 200
100~ 150 Mbps, {H 52 b5 0] 47 98 28 A 2 DA 52 ##
SK 55 15 . 5% HACHS 23l tH W 2% (5G) 1EAE &
W, ISR T AT IR A 98 AT 3K 10 Gbps., fig
St DL TR 0 Xk AT 8K 5 5 i fe it .
Kb 5G & JB B Roadmap i B IMT-2020
(5G) HE HELH HEAT HL R < 2018 4F AT MR A 38 36
W 4 15, 2019 4F A7 1E 5K 0 2% i L 2020 4 A]
SHEAL . X — H R, 5 8K B/R i 7  k
B R AH 6 o
3.4.5 Video #1

Wi RS 0 HL LS 5 280 Video 322 1115 i 51
TV BHLIEAT R 2L i 0 5 Boat B2 1% B 5%
B Video $: HH & RS 19 % . WIRT T I i &
J5 #9 12 bit/60 Hz {5 5 1% 5 iir s B9 5820 1 66.7
Gbps, ZIEFIW M 4+ 2+ 0 19 YUV i {5 2 5
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753X G b S5 0 B e A% Al B 290 33.4
Gbps,

H AT LAl 2 35 96 B9 Video # 14 Dis-
playPort (DP) 1.4, {H 32 BR FfE ) 45 7 1 (4 B [A]
DP # 10— & R T PC ¥, TV g — iR FH & 3
W 22 WA 3 1 (HDMD , HDMI 2 2550 Ak i1
FoHbr e HDMI 2.0b, fie i il 4244 18 Gbps 1

G BRI B AR AK @ 60 HZYY, 2017
41 H ,HDMI 2.1 prifE & AR, oA 98 & ik 48 Gb-
pssi& 8K TV {55 &5 iy o0 75 4 101, Hag H -1l
WA HLA% (CST 2. 1) IEEE T d, Wit 2018 4F
Q1-Q3 "] AN 4T A HDMI 2.1 F o (1) 65 14 £
AT 2018 4EA 8™ . HDMI 2.0b.DP 1.4
A1 HDMI 2.1 $2 R HAS X LL an & 4 PR .

4 BHEEEONE
Tab.4 Specification of high bandwidth interface

= WA
B4 5 B R 98 /Ghps i@;%ﬁjf i 5
HDMI 2.0b 2016.05 1K@60Hz FEHMT 4K
DP 1.4 2015.02 32.4 SK@60Hz FEMT PC
HDMI 2.1 2017.01 8K@120Hz H &

3.5 SKBRAERASHESW

2012 4R, ITU-Ril o TR EERL MRS T
H i1 F0E BR 52 e (09 2 8080 D) (RLR {8 Fr BT
2020 FWAS) L 1E Ky e L1 B 52 ) 7 1 b o, b
WA AR R Bl R % L s AL IR BT | R 25 (] 4
FE ML T UHD TV (4K/8K) Iy X R
ZH,
3.5.1 BEXKE

BT.2020 @45 LAY UHD 435 Wi 43 B
F 4K 5 8K, HAR R H 7305 3 840X 2 160 A0
7 680X 4 320, R KPR R 15 1,
3.5.2 Rl F

BT.2020 S8 4585 (1488 /85 3 0 s 335 9 il
AR AL A 120,120/1.001, 100, 60, 60/1.001
50,30,30/1.001,25,24,24/1.001, 1fif H. 314 F =X
WA AT AT R 7 U UHD TV
PE LK.
3.5.3 EFHRE

BT.2020 @i HB#ME T UHD TV &b IE
JE AP AR EO , #I 4K RG2Sk A 10 bit, 8K R4t
K HI 12 bit, AHEE T i AL R A 8 bit, 7E K By
SR PR R R IR R I T ARKEET
3.5.4 &HZTNH

R S )7 1H , BT. 2020 i 5 M5 T
BT.709 & A5 (Rl A R G0) # 47 T AR K el it
¥ BT.2020 %25 M 5] A %] UHD H M RS, ff

BZARGAENEEHBOERR S, BT.709 F
BT.2020 fo e 76 “ 5 i B 7 Hp B9 3T EL Q& 6 Fis .
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X

K6 BT.709 5 BT.2020 k55 ]
Fig.6 Color space of BT.709 and BT.2020

BT.2020 # U A1E 2 B bR bn i, Bl 1
2 TH B T BT & 8K HAR 48 S Sk,

H A i 5 78 DL K v [ K i 1) 28 0 7% P 3
Xt 8K /R F R TR KM KT E, ZRAEN R
¥i¥g 8K TV & A k& i 7= ity A 75 # 2020
EARERIESENMET . GAEEPHR. &
vig 8K 1T AR I L £ 19 4% 0 2 50K - real 8K, 120
Hz.BT.2020 {53, 12 bit L 2 HDR (High dy-

namic range) %,
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Sk B b AR R i S B T IR A A O )
Kol X R ) e 5 260 - (D) real 8K . 77 2 fif
5 PPTCAE 98 <18 R 80 5 - 1935 1 %45 2k 1 n)
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BT.2020 {838 : Sy SEH T €580, 37 20 75 % BT 98
Ry RS R IF & O 2, R R R T M
NG NI N A TN TR R )
Fil s (4 HDR : Ry 3898 65 A2 H i fe T 0 fige o
5 % ARG G 6 Je L — i L RgiE4T 1 000
I Aa 09 43 X, % e BE 4R A 0 A BR L B & Micro
LED $ AR 1 % J& 5 s B AR 35 5 500 1) iF
FEAWIEFE X4, A B O LED 1 M = % B 4
XL IR B JTHON T L. BRIk Z 4, 5 8K AL
ERYIK BB, IR S8 i (SOC) L BK 8l s Jr
(driver 1C) (B FF# il 2% (TCOND 4%, H A i £ 5%
L, —ERE LR T SK SR AR,

4 SK ) Fug XA
AK B K R E) T N4 B b LR 58 AR 2
A AK PRl P B ) R, 7R 8K &R Rk

SO . 8K 7l Y A T Ml B A L
WATH R . A 8K 7=l v d5 H Y — 3R,

£ % X #:

8 7 TR A i 3 T R B T B R A

JAE A 5 T T A 3 R AN BB R
B K 1y IR i) o 5 BT Bl 9 25 i VE 1 oA B i
RSG5 %FEE SK H . IR K I
e B AL BB S AR 8K A RT B 5l
A8 s AE B 5 T B R e A B SR TR Z S b
MR TV S AL i (4 B3 4 i 1 7 ok AT 6 F
KRS T 8K 4/ i 4% \HDMI 2.1 $: 10
EYS & Wik NIRRT v = i ) D Bl | A 2

AR SCXF 8Kl BE (14 4% 0 FR AT L T 2 4
B /RS AL AR N AT T R G T
X KB B AR UK FES 5 EHTT
BONSEFE MR, 4 S0 E BT 8K 4%
T 2020 AF 30 R HE & 5 8K 77l i 45 P11 4 A A G
MU HEAT 5 RO BOR R M A 5 3 (B A 1
R AR 6T i S 5 T v 38 A X [ B bR o
BT.2020 @il B LA RE P TR SH BT &
vy 8K S T AR W A B 1 4 R S8R real 8K
120 Hz,BT.2020 {538 .12 bit fil HDR; ¢ 8K #fE
J O T AR ) 1 R B Sh N A IC R LR i
A5 7 L AL AT SK B I & A AL L TR Sk 2
T A PR A 1l 7 AR 8K A TA AT B 5 il
2J A, DT B 4 b R AT 8K 7= 4T
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