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3.1 LCD9| %I}

s Opx|g} T3} SR
40137H O A} AR E0f 2 LeD7} ChA| SHE A 52 @112)0| =810 ARHO| ZIZ 3} T ULk,

TN(twisted nematic) LC(liquid crystal) 2 A|Zfot U™ C|AZ 2 O|= STN(super twisted nematic)= X IPS(in-plane switching) EFRI1} VA(vertical
alighment) E} Q] Mo 2 HMSIF D Tvel B L|E, AOLEZL D0 = 1PsQ} VA EFRIO| AL &1 QI

TNZF STN LCDZF AR E| B 1990 Cf X EHJHX| = PM(passive matrix) T 50| T2 AL LA X| 2 S| A =7t 01RO W2t = EE 8 LepOf a-Si TFT7}
HEL|7| AMESIA O, CHAERIRF DS M E TVE O Z oxide TFT/F AFE &[0 QJUCH DS A E AOLEEO|= LTPS TFTZF M-8 k|10 QUCt

BLU(backlight unit)0| = B2 H2}7F QAL HESIF FAFSH CCFL(cold cathode fluorescence lamp) 7t AFE K[ 2 L, Tv CHRE 210 [HE BLUS| AH|
M Z712 @X[SH7| Qo th7| M2 AR 7t Q= D7t BLUS| ZRIO 2 AFRE| 7| A|ZZICE £7|0f& 4™ edgeOfl LED lampZt AFR E[RA2LE LED
=& S0 s xZ0l= 1HCH Lep7t BHX| |0 AUCE oLep TvZt 2|01 Y AIF M Xt2| F7| AIZFSERE ep Tve| BHE Q1 HYUH|E 7 M 6|
@[5 LepE X7 i E SHFOf| HiX|SHY local dimming2 2 BRH|E & AlZl FALD(full array local dimming) 2H410] Z2[0[Q Lcp VO HE&[1
ULt Z[20f= Leoe| BAH|E STH2tSH| I5H mini-LeDE RSt 2 = B X| ot BLUZt Al 0| S A K[ 7] A|ZFSERICE

TN STN IPS & VA
a-Si TFT oxide TFT LTPSTFT
CCFL Direct LED Edge LED FALD Mini-LED
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3.2 BLU /% =

MZ 9| mini-LEDS

# Mini-LED BLU
FALD BLUS| M El & Al0|0H, HH|E =0[7| /5l local dimming zoneO| 1000 block O| &2 2 S}7| {8l LED ==7} B0} 100um B2 2

AtESHLL
FALD BLUM|AM A2 & &t Al =7} Q10 BLU |7 SF 2 & ™ & QUL
EICt pv A2 pcg 2 E 2|0f LEDE X AT LXO0|H, AME TFT

=11
r

Mini-LED BLUE T+& 2FA|0f| k2t PM(passive matrix) 2} AM(active matrix) 2 &=

7| Et2(0ll LEDE T DO

P99000000/
QQ!!!!!:;]
7 , ’ f
- - J

o0
sose.

Nichia LED Backlight Module Matrix Mini 126 segments
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4.3 Local dimming zone
Halo effect & X[ 22}t
HH|E =0/7] YISH M= local

dimming zone2 7ts%t A
Sf{ OF otLCt,

Comparison of zone sizes on a 4k display with Full Array Local Dimming

Of2fl AtZI2 FaLD BHAMOIA 4k
ClAZ20]2| local dimming
zone TO“ e +5 499
37'% EO:IZIS—l— N\E|'

384 zone FALD= 1 zone &
MO0l 21600707t RSO,
9,216 zone FALDO| A= 1 zoneO| .
90070 2| @At QULH EEFEW
zone T/t HE =& 2|'
=7t E'Jof HAH|E 2
A

=
effec = EI’ 384 zone FALD 1,152 zone FALD 9,216 zone FALD 36,864 zone FALD 82,944 zone FALD
(24x16) (48x24) (128x72) (256x144) (384x216)

1 zone = 160x135px @4k 1 zone = 80x90px @4k 1 zone = 30x30px @4k 1 zone = 15x15px @4k 1 zone = 10x10px @4k

(o]
PN

Source: [H]ardForm
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5.4 Mini-LED &

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~ 0.3 mm
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
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6.1 POB/COB Type LED

PCB 7| ZHAHO]| LEDE T A SH= mini-LED BLU A= 3732 ofaljet ZCt. poBE SMT 7| &S AFESI0 LEDE A& ST, COBE die bonding 7| &S
AHE Bt

Cross
sectional
view

Cross
sectional
view
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=2 B M A TvE 652 X| MBL(mini-LED BLU) LCD2| BLU & &A1 5| R LY.

o d H= 2tRl2 8.56E 7| T2 2 QL

7| £t2 FRA2} BT, oxide TFT 35 F 2 SHISIRULCE a-Si TFTE MY &2 St LeDO| A Hetst 7| = 0| X| 2, M &F +& 2 XFR! OLEDL LED
T&0= AFEEX| R =0 BF HEZ0| O F 7| i O|Lt a-Si TFT= mini-LED 758 0| A A 2| U C.

Local dimming zoned LED=== 6~128 AMESt1D ULt =2 2 =8 Q5= TVE 5 zoneT LED7F BLCH

Local dimming zone==0{| [L}2} LED AFO[ =7} CHE D, EEB Tve| 7HA O] CHE7| IH20|, 7| EHE = |ocal dimming zonelt LED==E 282t 7HE S RALY
AM &2 local dimming zoneO| 10,000 O| & 2 2 A7H SR CY

AM PM PM

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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