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3.1LCDo#At

7 ELOBRKRERETH 5 H?
A0FEL FEHENCELCDRHUIYREEZ T v 77 L—F LTHGBICS AL TWw 5,

TN (twisted nematic) LC (liquid crystal) THI#E L 72T 4 A 7L 41X, STN (super twisted nematic) % & <C. IPS (in-plane
switching) % 4 7"& VA (vertical alignment) X 4 7O TEZEL, TVRE=X%—, A~v— |} 7+ YHALCDICIPSE VARIRFEH TN T3,

TN & STN LCDAMER & 117219904E X ¥)8H £ TI1PM (passive matrix) ERENS IS I =28, HMREN S R diconNT/ — by ay
FAILCDIca-Si TFT2S@EH X A Th Y . KSRGS TV icoxide TFTAHHINT W3, EMEED R~ — 1+ 7+ vicik, LTPS TFT#S
BEHAXNTW3,

BLU (backlight unit) iZ% % DZLREH - 7=, #¢kT X 9 7eCCFL (cold cathode fluorescence lamp) 2MEFH X 3725, TV KA HE S
BLUDWHEE ) WM %1k 3 2 72 I N E B )1 257 WLED2SBLUD YR & LTl & b o 72, #1112 4ifiedgelCLED lamp 23 &
Nz, LEDO®RE EIcX b, RIETIHIHOALEDARE SN T3, LCD TVOAEITHbav b 7R MNEadET 2201, LED%
W34 v O FEICELE L CTlocal dimming T2 v b 7 & b L% [ £ X4 72FALD (full array local dimming) /X237 L I 7 LLCD TVIC#iH
INTW3, HETit, LCDOa v 7 AMZHEKRET 572012, mini-LEDZE FRICHE L 7-BLUZR TG ICRA S G0 72,

TN STN IPS & VA
a-Si TFT oxide TFT LTPSTFT
CCFL Direct LED Edge LED FALD Mini-LED
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3. LCD BLU%Hir

3.2BLURES L &
# Mini-LED BLU
Mini-LED BLUIZFALD BLUZ R L 727 XTH O, 2 v F 7 X MEZEE® % 729 iClocal dimming zone’31000 blockLA L TdH » . LEDD%L

23% < . 100umAi% O mini-LED %3 5,

FALD BLU T & i 2L v X33 WBLUDE & A 2 v ) RFTA S 5.
CHBENS, PMARIZ, PCBHE— F o kI LED% A L

Mini-LED BLUZEX#) 755t U CPM (passive matrix) & AM (active matrix)
7-HEETH Y, AMIZTFTEMNR FICLEDZ #8543,
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Nichia LED Backlight Module Matrix Mini 126 segments
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4. Local Dimming 23 7z & B 7x D 7>

4.3 Local dimming zone

Halo effect % f/NRICHI 2 |

a2V IR EED B0

i 1. local dimming zone% 7 Comparison of zone sizes on a 4k display with Full Array Local Dimming
CTALBRTNIE RS R,

B ix, FALDJ U CT4KT 4
A 7L 4 Dlocal dimming zone
BTG U 72 BRE) s D 5 A X
ZRL T3,

384 zone FALDI(Z1 zoned 7=

D DY 7 H21,6001H 25 BH

h. 9,216 zone FALDI%1 zone B

CI0HDOMFELH 5, LT

Do Tzone A3 % g &,

Dy EIRDE % ay b7

b % liJhalo effectZ il b9 2 384 zone FALD 1,152 zone FALD 9,216 zone FALD 36,864 zone FALD 82,944 zone FALD

ENXTZ B, (24x16) (48x24) (128x72) (256x144) (384x216)
1 zone = 160x135px @4k 1 zone = §0x90px @4k 1 zone = 30x30px @4k 1 zone = 15x15px @4k 1 zone = 10x10px @4k

Source: [H]ardForm
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5. Mini-LED BLUE: A7 QS RESEARCH

5.4 Mini-LED % 4 7

LED Type POB (package on board) COB (chip on board) COG (chip on glass)

Driving PM (passive matrix) AM (active matrix)
Chip size 0.8~3.5mm 0.3~0.6 mm 0.05~0.3mm
Color Blue White Blue White Blue
QD film Necessity Unnecessity Necessity Unnecessity Necessity
Method SMT (surface mounting technology) Die bonding Chip bonding
Board FR4 (frame retardant type 4) FPC TFT glass

FPC BT resin (bismaleimide-triazine resin)

HDI (high density interconnect ) PCB
Application Mid-end TV Premium TV Super premium TV
Monitor Notebook PC
Automotive Tablet PC

Mini-LED BLUH:Hiff & Mini-LED TV © 2021. UBI Research. All rights reserved.
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6.1 POB/COB Type LED

PCB#:AR FICLED % 453 %2 Mini-LED BLUSLE TR IIU T oMY TH %5, POBIISMTH i #fH L CLED%# %% L, COBldie
bonding i fli % i FH 3~ 5

Cross
sectional
view

Cross
sectional
view
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9.1 2 X FEtEBHLL AR
g X EHERRL

AHEE L. TVH654 ~ F mini-LED BLU% 5347 L 72,

NANDEIET A viE, 85GEHEAEL LT,

FMIIFRA & BT, oxide TFTO3EHICIRIE L 7z, a-Si TFTIZELE B %2 3 2 LCD CHEY =il TH % 23, EBHKEIZ=TTH 5 OLED®

LEDSR#EIZHEH X L7z v, EBHAGHEHSEE L w25 TH %, a-Si TEFTIdmini-LEDEREIH 2> & FRAF L 72,

Local dimming zone® 7= Y LEDDO %3, 6~12%ZHL T3, SWHEZ L L 325 TVIE EzoneZ & ICLEDDEA %\

Local dimming zone#{ICJ& U CLEDD %4 X387 0 72, TVOAiitg 23874 52 0 ¢, ik T & iclocal dimming zone & LED D% % 11
ZNEEL T3

AMUEKEf |3 1ocal dimming zone310,000L4 |k & #8E L 7=,

Driving

Bonding Chip bonding Die bonding SMT

Local dimming zone 10,000 3,000 1,000
LED/zone 12 9 6

LED number 120,000 27,000 6,000
Application Premium TV High-end TV Middle-end TV
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