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II. Signal Integrity

1. Signaling Mode

Signaling mode= Tx¢] &=t Y3]%12, termination
1, RxelA A5 Hdsh=t AH8she 71+ A
S AAEE= F23 29lo|th. Voltage-mode Wi
Mo MElst 4= 9li=t] A

s

current-mode = signaling "
Azt 239 delayS 43} 3194 noise immunityS

TICON
Intra-Panel Interface

Host Module

Full HD resolution
Pixel Array
(1,920 < 1,080)

Driver

TFT-LCD Module

(33 1] TFT-LCD AlAgo| gzl
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(a) Voltage-mode driver circuit
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(b) Current-mode driver circuit
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(b) Internal termination

[3&! 5] On-chip termination vs, off-chip termination

termination- chip -l termination 438 1217 &=
ZAolaL, off-chip terminatione chip 2]%, = PCBA}l)
termination A&-S 9XA17]= Aot} Off-chip 2 on-
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termination WS A9, #-8-slofoF signal quality”} B
2 257 Rxdol] AdE 4= Q)

3. Equalization

Tyl w2 2159 74 (attenuation)= equalization

e AHgsel 1

et 4= 9t} Equalizatione] 732
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(a) Transmitted waveform
w/o equalization
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(c) Received waveform
w/o equalization

Hi

(b) Transmitted waveform
w/ equalization
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(d) Received waveform
w/ equalization
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(a) Zero-peaked equalizer

(b) Transfer function
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A1A] djZo] 7Fsal7] wjHE-o] Rx equalizerell Hlal A+
oz 2A3t level] pre-emphasis #|o1E 7153k
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4. High-speed 1/O

ESD(Electrostatic Discharge)ZF-E 3|2& H535}17]
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Hrk o] A9 918 2ls= ESD 47ke] 2 capacitive
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o # Internal Rail ESD
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2ajlo] 7]sol T A
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Il. Power Integrity

TFT-LCD 3§12 We] TFT &A= 20V 9] gt
o2 FEH7| Wi olF FEdhe
ARy -G A 25 3t = smart power
ICe] FejE 7t} webA] axlgte = ?Eﬂh 3=
G Ao R TEHE IR
= o] glE=E AA7E WedElofo
o] I glo] & 7k & ALH AJ~E] i'ﬂ%_bﬂ*i =

2 2ast 9ok

source driver+= #

o
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1, TFT-LCD| Power Supply

ohA] A5H3h el ko] TFT-LCD ' de] TFT 4A}e)
45 20V iele] arxdste] &
PCBE &3fo] source driveroll *g¥th Low-voltage
powerS 113 3HA supply voltage + &7} GND power
T TF7F FHE ook = Aotk PowerE plane 3%
2 artwork 3t PCBE #l|2FgHthH impedance control©]
g a3t differential 2154 2 7€} control 4l5.] v &
a#skar, A9 swingS 7FAE gate control 21347}
9] couplinge] HAsHA] eFwE 517] $18] Ak o A
o|% 63 o9 PCBE AAstoof gt} e} o]=
Aat @7ke] Ase %Sty wlitol cost-performance =

L3}, ©] power: source

ol A A&7k power?l, Z18]al 215} power?} crosstalk
7F A 9% Fejete] PCBE AAlshs Zlo] &
shct

TFT-LCD =d <] FFoll w2} source driverol| X A
o T-&3F= channel <=7} 40001 7§+ 1000917 714
theFslal, 2 capacitive loadS zH= w29 data lineS
T5317] fl8ke] 3t channeld switching 3l A7 &
o] =7] uj&ol simultaneous switching®. = <13}
high-voltage power supply 2] voltage drop 3=+ ground
bouncinge] YUERE = ok o9} 22 S [1E 10]
off YeRSITE Tk source driver IC Ul X source
PCB ‘g4 ©]23t high-voltage power”} low-voltage
power Alolell couplinge] EA|sHhH Ad o= low-
voltage 3= J <ol L}EF= power supply noise”} 7]
Al Hoh A&l Adighniel o] FHol=  clock
embedding ®4]S ©]&3F interface”} ARE-E7] uwljitol
receiver Tolli= ¥ o2 CDR 327} o3 ¥aL
power supply noise”} & > A= Rx Tl 4] clock A1
o} data 4lwe] Holo] oA drk= ZS ¢fmgith
System levelell A o]&|gt 1#E a}A] F=vhd A=
power supply noise immunityS zti= 3|2 A gt
o] Ad el gl

2, Power Design

Alzellol] Qg Al AYS FH3H] lsiA= source
driver®] <=9 7§¢] analog output buffer7} sx]o] id
load& T-E53to=A WA=
supply voltage fluctuation®] A #1348 powerol] 3gES ]
2|A] =2 7k power supply?}t shieldingS Xgato]of
ghtl PCB ¥ ofue} chip W3l %= coupling &7} &

ground bouncing ¥+

S v/, 1, N — Y, \J
) Panel load
T
R
< vss N N\

[ 10] Source drivere| otz &3

HE7t Tid REIE S/UME nf LMSH= power supply noise JHEE
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A == power X GNDEHe] He]& A 43| s
Ao Fasick gk o4 TFT-LCD TVe] %% PCB9]
Zo]7} 50~60cmeol] o] =7] wioll, o= source driver2]
ALderS Boete )k sz WAskA] e85 power

supply node2] impedance S=3F A15-51A] AA|Sto of St

IV, EMI

AL A==l EMI(Electromagnetic Interference)=
Z o8 mesjoF & noise Al Z shutolth izl EMI
= 0171 $15ke] clock 2l %ol o8] Yeh= T3k A
2] peak spectrum= &+3}she WS AESEa =T,
ol& fste] oW FA FIFE VEoR dA F
tolerance s Zt=% clock A1 %2] 55 F7]8 o=
74 8= SSCG(Spread Spectrum Clock Generation)
o]-&-3ktl. Modulation frequency(fn)S 33KHzZ &}of
+0.5%] tolerance(f) & 7FAi= SSC(Spread Spectrum
Clock)$] Alztel] we Fab Wstel] gk 12 s [
2 11]0] VrehIek [28 11]9] -9 clock 215 F
v} 7} 33KHzZ F7]=2 1.005f9} 0.995F Alo]e] #he:
7HA A EEHA gk SSCG 715S A48 woll= Tx
o4 SSCE I3+ 43 7|+ CLK A5 B4 BAs|of
g B ollgl AP T APPmL 53 o] clock
embedding ]2 o]-8-5to] Rxol|A4] CDRS S=3jsljof st
785 Rxtoll X% SSCE %+ 2ol kAl clock tlo]E]
Z B3 4= 9J%= = CDRY bandwidthS 3o} slch

SSCG " o] <)ol %= scrambling/descrambling HH S
o] g5}, TxolA d5=+E= dlolEE randomize o
A tjxZgo] ol 2] Ful<= spectrum’y peak Add-o]

Mo & HT

10055 |-eemmemcceamssmgrnnenss +iol

-<
aa J

0.995%f

Period = 1/fm = 1/(33KHz)

[32! 11] Modulation frequency fm, tolerance +fi S Zt=
SSCo| Alztof| mE Fube 3}
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B 3o E 11% intra-panel interfaceS 913F A<l
A 7)ol tiete] ARkt Par] S o] A6
ek s, sk, aA|xe] Anjxp et 9 1ol o
B Ao Wl tjaZgo] AlaEle] 145 kst
A Eo] QIEjHo]20] WS o]Eqlth

A& AT FAE e Al2ES A wfel= chip
A7 71 ¥ oplE} SI(Signal Integrity) 2 PI(Power
Integrity), EMIZ 112]3F A|xEl A7 7]&o] 231= o]
Folofgt ARl FAS RS 4 lown, 9ol uf
A= chip AL ARxlo] AAgE chipol A9 A5

& T e A2 AR 1A Jtol= Fu

3} f-A}sl 7ol v}l BER(BIt Error Rate), timing budget,
noise budget, A12~% bandwidth 5= 312]3+ A7} St
Z) #ohH 6% 713138k high-speed intra-panel interface Al

d !
2RE AT & 9 Aot

=

o

=i
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