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CONG NGHE TAM NEN MAN HINH 10 NAM TRO LAI PAY
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Tém tit: Tdm nén la mot thanh phan quan trong cia man hinh. Moi tam nén sé ¢é nhiing
wu nhuweoe diém khéc nhau danh cho cée nhu cau riéng biét. Ngwoi sir dung thurong chi quan tam
dén nhitng théng sé cia nha san xudt ma bo qua yéu to tam nén, khién cho viéc sir dung khéng
duege 161 1eu. Ngodi ra, nhitng cong nghé trén man hinh ciing rat quan trong vi déy ciing la yéu to
quyét dinh chat heong hién thi ciing nhw tdn dung dwoc hét kha nang ciia man hinh. Pé tai nay sé
diea ra cdi nhin tong thé vé cdu tric tdm nén va cdc cong nghé dwoc ap dung trén do.

Tix khéa: tam nén, IPS, TN, VA.

Abstract: The panel is an important component of the display. Each panel has different
advantages and disadvantages for specific needs. Users is often only interested in the
parameters provided by manufacturers, but ignore the basic components of panel element. This
problem makes the use not optimal. In addition, the technology conducted on screens is also
very important because this is also the deciding factor for display quality as well as making full
use of the screen's capabilities. This article will give an overview of the panel structure and the
technologies applied on it.

Keywords: The panel, IPS, TN, VA.

1. Tong quan vé tam nén man hinh

Trén thi truong hién nay co6 rat nhiéu loai man hinh véi nhiéu tén goi1 khac nhau nhu Oled,
Amoled, LCD hay Retina ctia Apple. Vi nhiéu tén goi nhu vay nhung thuc té thi d6 chi 14 nhiing
cach dé nhan dang thuong hi€u hoac quang ba, ban chét cac loai man hinh d6 van 1am tir cac tim
nén nhu TN, IPS, VA, ... va nhiing bién thé ctia chung. Nhiéu nguoi khi mua cac loai man hinh
thuong bo qua céc chi s6 vé tim nén du dy 1a mot phan quan trong trong man hinh, anh huéng
nhiéu dén chat lwong hién thi. Phan sau day s& gitip hiéu 16 hon vé tic dung ciia tim nén man hinh
cling nhu ciu tao va cac mit uu diém, han ché cia timg loai tAim nén. Ngoai ra, nhitng cong nghé
duoc ap dung trén man hinh str dung cac tim nén ciing s& duoc néi dén.

M&i loai man hinh s& c6 mot cau trac khac nhau, vi du nhu man hinh LCD s& bao gém
cac thanh phﬁn nhu mach in, IC diéu khién drive, dén, tim phan xa, tam dan sang, lang kinh
khuéch tan anh sang, tim LCD va trén cung s& 14 tAm nén. Nhitng man hinh khac nhau s& co
ciu tao khac nhau, nhung co ban 1a s& van c6 vai thanh phan nhu LCD & trén va khac biét 16n
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s€ nam ¢ tam nén. Tam nén chinh 1a noi hién thi hinh anh cudi cung. Vi vay, day la thanh phan
quan trong vi n6 hién thi hinh anh cu6i cung dén mat nguoi dung.

2. Cac loai tam nén man hinh

M3i tAm nén sé& ¢6 nhiing vu nhuogc diém va dic diém khac nhau nén tuy vao phan khuc,
nhu cau st dung ma nha san XUAt str dung cac loai tAm nén khac nhau. Mdi tAm nén man hinh
s& c6 nhing yéu t6 co ban nhu gdc nhin, mau séc, thoi gian dap g va ti 16 trong phan. O phan
khiic gia ré, cic san pham s& thuong dung tim nén TN va dung tdm nén IPS hodc VA cho céac
san phim tam trung hodc cao cap. Ly do cac nha san xuét ding tim nén khac nhau cho cac phan
khuc s€ dugc giai thich ngay sau day.

2.1. Trwoc nam 2010

Tam nén cAu trac tinh thé 1ong dang xoin - Twisted Nematic (TN): Pay 1a tim nén da
xuat hién rat 1au va rat d& thay trén cac san pham trong phan khuc tam trung. Uu diém dau tién
clia tim nén nay d6 chinh Ia gia thanh ré, giup cho chi phi san xut thip di va kéo theo gia thanh
ban 1é cling giam, gitp tdi vu doanh sb. TAm nén TN thuong phd bién & cac san pham c6 do
phan giai 1920 x1080, sau nay do cong nghé phét trién nén van c6 nhimng tim nén TN c6 do
phan giai cao hon nhung kha it. Ngoai ra, uu diém cta tim nén nay con 1a téc d6 phan hoi
nhanh hon néu so v6i VA va IPS va c6 thé hoat dong trén tan sd quét 120hz. V&i uu diém nay
nén nhiing san pham sir dung tim nén TN kh4 pht hop véi cac game thii FPS [1].

Nhung nhugc diém cia tim nén ciing kha nhiéu vi day 1a san pham gia ré. Nhuoc diém
dé thdy nhat chinh 1a goc nhin khong duoc tot, mau sé kha xau hodc khong nhin thiy néu ding
& cac goc nghiéng, chi c6 thé nhin tryc dién. Sau nay cic nha san xuat da cai tién va nang cao
tam nén TN nhung ciing chi giam thiéu dugc mot phan khuyét diém nay. Ngoai ra, khi bi tac
dong vat li 1én man hinh thi khu vic d6 s& bi bién d6i mau sic nén tim nén TN thuong khong
dugc dung cho man hinh cam tng. Mau sic hién thi ciing khong duge chinh xac do tiéu chuan
mau sdc dat chuan can phai c6 téi RGB 24 bit trong khi man hinh TN chi hién thi duoc t6i da
8 bit trén mdi kénh RGB [2]. Vi diéu nay nén day khong phai man hinh phu hop véi cac cong
viéc d6 hoa, thiét ké.

Hinh 1: Tinh thé 16ng trén man hinh ding tim nén TN
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Man hinh ciu trac tinh thé loc xép doc - Vertical Alignment (VA): Pay 1a phién ban dau
tién ctia VA 13 MVA dugc phat trién boi Fujitsu trong nam 1998, sau d6 ¢6 nhiéu phién ban
nang cp qua tirng ndm vdi cac tén goi nhu Multi-domain Vertical Alignment (MVA), Premium
MVA (P-MVA), Super MVA (S-MVA), Advanced MVA (AMVA) [3].

VA 13 tim nén duoc thira huéng nhitng dic diém cua ca TN va IPS nhung ¢ mirc do trung
binh. VA c¢6 kha ning hién thi mau sic t6t hon TN nhung lai dudi IPS. Man hinh VA ¢6 goc
nhin kha rong nhu IPS nhung vé d6 phan hdi thi van thua cdc man hinh ding tim nén TN. Man
hinh VA st dung 8 bit mau trén mdi kénh RGB nén vé d6 chinh x4c mau sic van cao hon so
v6i TN nhung van khong chi tiét bang IPS.

Céc tinh thé 16ng trén man hinh VA dugc xép thang hang véi tim kinh, khac voi IPS va
TN. Céch sip xép nay ding nhu tén goi ctia né va giup cho man hinh VA ¢é thé hién thi mau
den rét tbt, dugc den sau hon khi tdm kinh va tinh thé 1ong vudéng goéc véi nhau, khién cho anh
sang khong thé lot qua. Diéu nay giup man hinh VA c¢6 d6 twong phan cao hon IPS, dugc Sony
va Samsung 4p dung nhiéu trén cac san pham ctia minh [4]. Vi cac wu diém nhu hién thi mau
sic dep, goc nhin rong va co tan sé quét cao nén VA ciing duoc kha nhiéu game thu ua chudng.

Hinh 2: Tinh thé 16ng trén man hinh ding tim nén VA
Patterned Vertical Alignment (PVA): Pau nhimg nim 2000, dé thay thé MVA Samsung
da phat trién tAm nén véi tén goi 1a PVA. Cac thong sb trén hai tim nén nay khac nhau va kha
doc 1ap nhung PVA van c6 nhitng dic diém twong tu tim nén VA. Sau nay khi 4p dung
MagicSpeed vao tdm nén PVA d gitp cho thoi gian dap ing dugc cai thién hon rat nhidu.

Bén nang cép dau tién cia PVA 1a Super Patterned Vertical Alignment (S-PVA) viao nim
2004 nhung day ciing chi 1a phan mé rong, nang cap nho véi MagicSpeed gitip cho man hinh
str dung tAm nén nay phu hop hon véi viéc choi game nhung vé mit goc nhin van con han ché

21



TRUONG DAI HOC NAM CAN THO Tap chi Khoa hoc va Kinh té phat trién sé 13

[5]. Nam 2009, mdt tim nén thé hé méi dua trén PVA tén 13 cPVA dugc Samsung san xuat véi
cong nghé don gian hon so voi S-PVA, gitp t6i wu chi phi san xudt va gia thanh san pham.
Frame Rate Control trén cPVA c6 kha nang tao 1én dén 16,7 triéu mau. Nam 2014 1a nam cudi
cing ma tim nén PVA duoc phat trién. Vao nim nay, Samsung di cho ra doi SVA dya trén cdu
truc PVA, dugc st dung trén cac man hinh cong ti I¢ 21:9 va d§ phan giai Ién dén Ultra HD.
Samsung 14 mot trong nhitng nha san xuat cudi cing con san xuidt man hinh PVA trong nim
2014 vi sau ndm nay 1a su phd bién cua IPS.

In Plane Switching (IPS): Nam 1996, hang Hitachi phat minh ra tim nén IPS nham khic
phuc nhitng nhuoc diém cd hitu cia TN nhu cai thién goc nhin va ning cao chit luong hién thi
mau sic [6]. C6 rat nhiéu tim nén phat trién tir IPS nhung ndi bat nhat 13 S-IPS duoc LG san
xuat vao nam 1998, dya trén nhitng dic diém cua IPS thong thudng va cac thuy tinh thé duoc
gan két voi nhau. Thoi gian sau, S-IPS tré nén pho bién va gia thanh khé ré ¢ nhimng kich thude
man hinh 30 inch tré xudng. Mdi tim nén ludn ton tai nhitng vu nhuge diém khac nhau va &
IPS nhuoc diém chinh 1a thoi gian dép ung kha cham. Ban dau tde do phan hdi cua IPS 1én dén
60ms, vé giai doan sau cac ki su ciia LG d4 cai thién xudng con 25ms va sau d6 1a 16ms. Do
tuong phan ban dau caa IPS ciing khong dugc cao, chi tam 500 - 600:1 nhung v6i su phat trién
khong ngimg nghi, diéu nay ciing da duoc cai thién.

-~ Ay - -/ - A

6e
et

e

9
L I |

|PS-OFF (100% Brightness) IPS-ON (50% Brightness) IPS-ON (0% Brightness)

b

Hinh 3: Cach tdim nén IPS hoat dong khi ¢ cac mirc d6 sang khac nhau
Vao ndm 2002, mot phién ban nang cép dua trén S-IPS c6 tén goi 1a Advanced Super IPS
(AS-IPS) duoc trinh lang. TAm nén nay c6 nhiing nang cap déang ké nhu ting 30% &nh sang
truyén vao tir dén nén va ap dung thém cong nghé¢ RTC (Overdrive Circuitry - ODC), gitip cho
tbc @6 phan hoi chi con Sms [7].

Nam 2006 - 2007, b.':ing viéc thay ddi cach b tri diém anh va giam chiéu rong dién cuc
dé han ché ro ri 4nh sang da tao ra mot khai niém diém anh méi voi tén goi H-IPS, cong thém
viéc ap dung cong nghé Advanced True Wide (A-TW) vao tdm nén IPS di gitip cho viéc hién
thi sic den & cac goc nhin duoc sau va déu hon [8]. Hiu nhu cac man hinh ding tim nén IPS
hién nay déu 4p dung nhiing nguyén li nay trén man hinh ctia minh.

Dé giam thiéu chi phi san xuat va tdi uu gia thanh san pham, nam 2009 LG da phat trién
mot tim nén man hinh tén 1a e-IPS [9]. TAm nén nay co ban van c6 nhitng dic diém cua IPS
thong thuong nhung da rat gon cau truc sub-pixel va tang anh sang, dén nén hiéu nang cling sé
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thip hon. Nhuoc diém cua e-IPS chinh 13 goc nhin s& nhé hon néu so v6i S-IPS thong thudng
va cac diém anh mau den s& thay d6i thanh mau xam. Viéc ra doi cia e-IPS gitp cho LG c6 thé
canh tranh vé6i cac ddi thu vi chit lugng hién thi cta céc tAim nén IPS ludn cao hon cic man
hinh ding tim nén TN va cPVA ctia Samsung.

Vao giai doan 2009 - 2010, UH-IPS duogc gidi thiu ra thi truong. Pay nhu 1a mét ban
nang cip cua H-IPS va e-IPS vi né chi c6 mot su khac biét d6 1a ting do rong mé cua cac diém
anh phu 1én dén 18%. Piéu nay 1am dén nén LED c6 thé giam di va man hinh c6 thé duy tri do
sang tot hon. Ciing trong ndm 2010, mdt khai niém tdm nén méi dugc ra mit voi tén goi S-IPS 1L
TAm nén nay co ti 1¢ 40 mo cua cac diém anh phu cao hon ca UH-IPS, véi con s6 cao hon chinh
xéac 14 11,6%. Viéc nay ciing dong nghia gitp cho cac chi s6 do sang duoc cai thién va ti 18 dén
nén LED giam di gitp tiét kiém ning luong.

2.2. Sau nam 2010

Advanced High-Performance IPS (AH-IPS): Pay van la tim nén man hinh duoc ké thira
va phat trién tir IPS, duoc LG dua ra thi truong vao nam 2011 dé danh cho cac san phém sur
dung man hinh nh(") nhu smartphone va table. Man hinh Retina cua Apple thuc chit cling dya
trén nhitng tim nén nay va dung cong nghé ctia minh dé nang mat d6 diém anh va PPI 1én cao
hon so véi cac san pham dung tAm nén cung loai. Cac ki su van chu trong phat trién vé mit chat
luong va hidu ning nén tim nén AH-IPS van dugc cai thién vé mat truyén tai anh sang va ning
luong tidu thu so v6i cac phién ban truée. AH-IPS thoi gian nay dic biét dugc phd bién va uva
chudng boi cac nha san xuat man hinh may tinh va smartphone, nhat 1a vao nim 2014 - 2015.
Thoi gian phan hoi cia AH-IPS cling da tiém can S5ms, mdt budc dot pha 16n so véi 16ms nhiing
nam 2000. Nhung 5ms 13 vin khong du dap Gmg tot dén trai nghiém cia nhiing tic vu choi
game mic du tan sd quét da dugc nang cip. AH-IPS ctia LG duoc ap dung trén rat nhiéu cac
san pham c6 kich thudc 1én dén 34 inch va d¢ phan giai 5120 x 2880.

Hinh 4: Tinh thé 16ng trén man hinh dung tim nén H-IPS
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Plane to Line Switching (PLS) va Super-PLS (S-PLS): Samsung c6 1& 1a s it nha san
xuat tim nén c6 thé canh tranh v6i LG trong giai doan ndy. PLS Samsung trinh lang ndm 2010
nham canh tranh truc tiép v6i IPS cta LG. Diém manh cta PLS so v6i IPS 1a mat do diém anh
ciing nhu goc nhin nhinh hon IPS ciia LG mot ti va gia thanh ciing thap hon IPS. Han ché cua
PLS ltc nay la da sb chi ap dung trén do phan giai 3840 x 2160 va kich thuée 31,5 inch. T
nam 2012 d3 c6 nhitng san phdm duya trén PLS va S-PLS duoc phat trién va ban ra trén thi
truong, canh tranh truc tiép véi AH-IPS cua LG [10].

AMOLED (Active Matrix Organic Light Emitting Diode): Tén goi AMOLED cé nghia
13 phat quang hiru co ma trin dong. Day 1a cong nghé do Samsung nghién ciru va san xut. Cau
tao gém cac diém anh duogc sép xép theo ma tran Pentile. Cac diém anh trén AMOLED dugc
diéu khién bang dién ning chay qua, cho phép chung c6 thé sang mot cach ty dong, gitp tiét
kiém dién ning hon [11]. Cac diém anh trén AMOLED duoc sap xép theo thir ty Do - xanh 13-
xanh duong - xanh 14 va sau ndy Samsung di doi ciu tric sap xép thanh hinh kim cuong, giap
khéc phuc nhuoc diém am mau xanh cia AMOLED thé hé dau. Dé hién thi mau den, cac diém
anh mau ¢ trén dugc tat di vi vay khién cho dién ning tiéu thu dugc giam, tdi wu duoc ning
luong dung cho viée phat sang ma lai c6 thé hién thi dugc mau den mot cach sau nhat. Mau sic
trén AMOLED duoc Samsung t6i wu rat tot, ninh mét ngudi dung va voi cdu tao don gian gdm
3 16p amoled, tsp, window nén do mong cia tdm nén dugc cai thién [12]. Chinh vi d§ mong
nay nén AMOLED thuong duoc sir dung cho cic san pham smartphone va may tinh bang.
Nhuoc diém ciia man AMOLED d6 chinh 1 khong hién thi t6t dudi troi nang.

‘/' amitted light from display

color fifters
iquid crystal
- voltage to control hguid crystal

= TFFT backpiane

Hinh 5: C4u tao ciia man hinh AMOLED
Super AMOLED: Samsung phat trién Super AMOLED nhim khéc phuc nhuoc diém hién
thi khong tot khi ¢6 anh sang chiéu vao cia AMOLED. Pugc phat trién tir AMOLED nén Super
AMOLED vin sir dung tim nén AMOLED nhung it 16p kinh hon nho viée két hop cac 16p kinh
thanh 1 16p duy nhét [13]. Tir d6 gitip cho cu trac man hinh dugc mong hon, dnh sang c6 thé
hién thi ra ngoai tdt hon va cai thién do sang cling nhu mau sdc duoc ruc rd. Cac chi sd do duoc
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cho thdy Super AMOLED giam anh sang mit troi nhan vao dén 80%, do sang ting thém 20%
va tiét kiém dién nang t6t hon. Nhung véi viéc bo di 16p kinh khién cho mau sic hién thi ra
ngoai doi khi qué ruc rd, 1am mét di do chan thyc. Super AMOLED chi thuong dugc su dung
trén cac san pham cao cip va gid thanh san xuét cao.

Retina ctia Apple: Day 1a mot man hinh duoc Apple két hop tir LCD va tim nén IPS véi
mat do diém anh cao hon man IPS thong thudng [14]. Mat @ diém anh nay co thé thay doi tiy
vao kich ¢& va khoang cach tir mit ngudi ding dén hinh anh hién thi. Retina s¢ hitu nhimg dic
diém cua IPS nhung nhitng thudt toan ciing nhu cac su nang cip tir hing di giup cho Retina co
chat luong, goc nhin, do twong phan cao hon so véi cac man hinh ding chung tdm nén [15].
Vé mit ki thuat chi c6 thé néi rang ddy 1a man IPS két hop ciing LCD, so hitu 326 diém anh
trén 1 inch con chuyén sau hon thi Apple khong tiét 16 trén bao chi ma chi gidi thiéu nhiing
diém ndi bat mat thuong c6 thé nhin thay [16].

Téng két: Trén thi trudng c6 rat nhiéu tim nén véi cac tén goi khac nhau. Nhung nhin
chung thi cac tim nén d6 c6t 16i déu phat trién tir TN, VA hoac IPS. Tuy theo muc dich sir dung
ma nha san xuat dua ra san pham vai tam nén phu hgp cho nhu cau nguoi sir dung.

TN 1a tAm nén xuét hién tir kha sdm trén thi truong, phé bién & céc kich thude man hinh
tir 15 - 19 inch va hién nay d4 c6 thé 1én dén 28 inch. Do chi phi san xuét kha ré nén gia thanh
thudng thap, pht hop véi cac san pham ciu hinh khong cao. DO phén giai thudng nim ¢ mic
1920 x 1080. Thoi gian dap tmg chinh 1a diém manh cta tim nén TN, nam & mirc 1ms - 2ms.
bay 1a mdt con ) dang mo udc véi cac tAm nén IPS va VA. Ti 1& tuong phan trén TN dat mot
con s6 6n do 1a 1000:1. Nhung nhugc diém cua TN chinh 1a gbc nhin rat han ché, hau nhu chi
c6 thé nhin chinh dién. Mau séc trén TN ciing khong hién thi chinh xac vi TN sir dung 6 bit
mau + FRC. Dy 1 mot man hinh khong phtt hop véi cac cong viée thiét ké dd hoa vi mau hién
thi khong dugc chinh x4c. Nhung véi tdc do phan hdi cao TN lai dugc game thu rit ua chudng
vi dép tmg dugc nhu ciu cla cac game FPS. Pa s6 cac giai dau Esport trén thé giéi déu ding
man hinh véi tdm nén 1a TN.

Tam nén VA dugc sinh ra dé cai thién cac van dé ciia TN cling nhu ké thira cac dic diém
ctia IPS. Vi vay day nhu 14 sy két hop giita TN va IPS nhung khong dat dén d6 tiém can cua ca
2 tAm nén trén. Ti 1é twong phan ciia VA dat 3000 - 5000:1. Day la mot thong sb kha cao néu
so voi 1000:1 trén tim nén TN. Do phan giai dat dugce 1a Quad HD va kich thudc 1én dén
32 inch - kich thudc phd thong ciia nhimg man hinh may tinh. Ngoai ra, tan s6 quét cia VA ciing
khé cao d6 1a 120Hz. Thoi gian phan hoi trén VA dat mic 5ms - 6ms, cham hon so v6i TN va
bang IPS nhung bu lai mau sic ciia VA hién thi tot hon TN vi tim nén VA hd trg dén 8 bit trén
mdi kénh mau RGB. Nhung ¢ mat goc nhin, VA van chua tt bang IPS. Goi ddy 1a mot san pham
trung hoa ctia IPS va TN 1a khong sai. VA thudng xuét hién trén cac san pham tm trung.

IPS 12 mot tim nén rat pho bién trén thi trudng hién nay. Co thé noi ddy 1a tAm nén co
kha ning hién thi mau sic tot nhat v6i kha ning hién thi 1én dén 10 bit mau trén mdi kénh mau
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RGB, tuong duong 16,7 tri¢u mau. Goéc nhin trén IPS 1a tdt nhat trong tat ca cac loai tim nén
hién nay. Nhung ti 18 twong phan 1a mot diém yéu trén tAm nén nay khi IPS chi dat 1000:1. Ti
1¢ phan hoi ciing chi twong ddi t6t v6i 5ms, néu so v6i 1ms ctua TN s& kha cham. No6i vé mau
sdc thi IPS 12 mot su khac biét 16n voi cac tim nén TN va VA, vi vay ddy 1a man hinh rat dugc
wa chudng trong cc cong viée thiét ké do hoa va thuong dung dé sir dung trén cac TV vi do
chinh x4c mau sic cua no.

AMOLED, Super Amoled, Retina la cac khai ni€m man hinh dya trén IPS va cai tién theo
cong nghé cua timg hing. Viéc dit tén nhu vy nham phuc vu nhu cau quang ba. Dy 1a nhitng
man hinh d trai qua rat nhiéu ndm nghién ctru va phat trién va chi thuong thiy & cac san pham
cao cap ctia hing nén thudng duoc trang bi nhitng thong sb t6t nhat co thé, phu hop véi nhitng
cong viéc dd hoa va giai tri mtrc do cao.

3. Cong ngh¢ trén man hinh

Tam nén khong hoan toan quyét dinh chat luong hinh anh vi man hinh ngoai tim nén can
phai c6 thém thuat toan xir Iy hinh anh méi c6 thé hién thi ra hinh anh dén mat nguoi dung.
Nhiéu nguoi thuong 1Am tudng rang chét lugng hinh anh déu 1a do tAm nén vi cac nha san xuét
luén quang ba vé san pham cua ho véi cac tir ngit nhu Amoled, Oled hay Retina nhung that
chat déu dung chu yéu céc san pham nay déu str dung tdm nén IPS cho man hinh. O trén tim
nén c6 nhing chi sé nhu d twong phan, mat dé diém anh, hién thi mau den sau, do sang cao
gitip cho céc nha san xuét c6 thé quang ba véi ngudi ding. Con thuat toan xir Iy hinh anh déng
vai tro 16n trong viéc hién thi chat lugng anh ra man hinh nhung vi n6 rat mo hd nén khé dé
nha san xuat dua ra cho ngudi dung thiy. C6 rat nhiéu nha san xuat tim nén trén thé giéi nhung
vé mit thuat toan xir 1y hinh anh cac hiang thuong giit cho riéng minh. Day 1a diéu d& hiéu vi
thuat toan s€ quyét dinh ban tan dung dugc bao nhiéu phﬁn tram kha nang cua tam nén. Mot
tdm nén co thé hién thi 16 triéu mau nhung néu thuat toan cua hang chi xu Iy dugc 1 triéu mau
thi diéu cudi ciing ban c6 thé thay s& 1a 1 triéu mau.

Nhing thiét bi nhu smartphone hay may tinh bang viéc can chinh mau sic va xu 1y hinh
anh kha don gian nhu can chinh khung hinh va thay d6i d¢ bio hoa, d6 twong phan, d6 sang
bang cac app sao cho hop voi mat minh nhat. Pay 1a mot kiéu xir 1y thu cong boi ngudi dung.

Con & trén cac thiét bi nhu TV, viée xir Iy hinh anh rat phirc tap nén khong thé tiy chinh
thii cong duogc nira. Ngoai ap dung thudt toan xir 1y khung hinh, viéc xir 1i phai bao gdm ludn
phan tich khung hinh dé c6 thé t6i vu héa mau sac 1an hinh anh trong timg méi trudng, canh
vat, con nguoi khac nhau, gitip cho hinh anh hién thi dugc song dong va chi tiét nhat [17]. Cac
cong nghé vé tim nén man hinh lién tyc phét trién qua timg nam nhung cong nghé trén man
hinh thi vAn chwa c6 nhiéu budc dot pha dan dén hién twong khong dong bo, khién cho phan
ctg khong thé khai thac hét kha nang cia man hinh [18]. Dé giai quyét diéu do, cac hang do
hoa d4 sang tao va cho ra mit cac cong nghé riéng ciia minh dé t6i wvu hoa hinh anh cta man
hinh truyén dén nguoi dung. Dudi day 1a nhiing cong nghé tiéu biéu:
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3.1. X1 Extreme cua Sony

Pay 1a mot chip xir Iy hinh anh duoc sir dung trén cac TV cua Sony. TAm nén IPS binh
thudng chira 8 dén 10 bit trén mdi kénh mau RGB nhung véi viée ap dung X1 Extreme s& gitp
cho man hinh chuyén dong muot ma, hinh anh hién thj tuong duong 14 bit - mot con sb cuc ki
4n tuong. Diéu nay gitp cac hinh anh c6 d6 phan giai thip (Full HD,HD) duogc nang 1én cht
lugng ti€ém can 4K HDR [19].

3.2. G-Sync cua Nvidia va FreeSync ciia AMD

Pay 1a mot cong nghé do hang san xuét chip dd hoa Nvidia sang tao va phat trién. Hién
tugng xé hinh (Tearing) thudng dé thiy trén cac tac vu game do phan ctmg va man hinh khong
dong bo, toc d6 dung khung hinh nhanh khién cho man hinh khéng hién thi kip. Mdi man hinh
déu c6 mot tan sd quét nhat dinh, néu man hinh c¢6 tan s6 quét 1a 60Hz nhung FPS khi choi
game vuot qua mic 60Hz s& xay ra hién tugng khong dong bo, rach hinh hodc hién twong bong
ma. G-Sync giai quyét van dé nay bang cach néu mot khung hinh dyng lau hon thoi gian cho
phép thi qua trinh quét s& dugc ndi ra thém thoi gian cho dén khi khung hinh dwoc dung xong
va nguoc lai. Phan ctng va man hinh thuong hoat dong ddc 1ap voi nhau nhung véi G-Sync
Module dugc két hop bén trong man hinh s& giup phan doan Render dugc dong nhat, tranh
duoc hién tugng x¢é khung hinh va anh bong ma trong qué trinh trai nghiém [20].

AMD ciing c6 mdt cong nghé man hinh cho riéng minh do la FreeSync. FreeSync dugc
sinh véi cing muc dich nhu G-Sync nhung khac & chd FreeSync khong duoc gin nhu dang
Module ciia G-Sync ma dwa trén cic ma ngudn mo. Gi6i han xir 1y ctia FreeSync 1a tir 9Hz dén
240Hz trong khi & G-Sync chi 1a 30Hz dén 144Hz. Uu diém ciia FreeSync khi so v6i G-Sync
chinh 1a gia thanh ré hon, khién cho viéc tich hgp cong nghé nay vao man hinh cia cac hing
cling duoc tdi uu.

4. Két luan

T4m nén man hinh 13 thanh phan duoc nghién ciru va san xuét tir kha lau, tir cudi thé ki
XX. Tir d6 dén nay cong nghé trén tim nén khong nglimg dugc nghién ciru va phat trién nham
¢6 thé dua ra nhitng man hinh chat lugng nhat. C6 rat nhiéu loai man hinh véi cac tén goi khac
nhau nhung da phan c6t 161 cta chung déu 1a TN, VA, IPS. Ngoai tAm nén thi cong nghé xu 1y
cling 1a mot phan rat quan trong, gitip tan dung hét kha ning ciia man hinh va can chinh mau
sic dé dua ra ddy mau chinh xac nhat. Chii & da bao quat nhiing tim nén va céng nghé trén
tAm nén nodi bat nhat 20 ndm tro lai diy nhung van con nhidu mit han ché vi ¢é nhiing cong
nghé nha san xuat khong cong bd tai lidu k¥ thuat vé né ma chi dua ra cac thong sd cau hinh.
M3i tAm nén c6 nhirng vu diém va nhuogc diém riéng bi¢t, nguoi dung nén lya chon mdt man
hinh v&i tAim nén phu hop dé nhu ciu sir dung dugc t8i uu. Trong twong lai, vi¢c sang tao ra
mot tAm nén trung hoa cac wu diém cta nhimg tim nén khéac 13 diéu ma cac nha san xut sé
huéng toi, cong véi viée chat luong hién thi mau sic cling nhu d6 phan giai va tan sé quét duoc
nang cao ciing 1a mot diéu can quan tam.
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