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Abstract

Key words: Set-Top Box, Conditional Access, Digital Cable Television,
Common Interface

High quality and clear picture of digital TV are offered users. By using
various access platforms provide users with diversification services and
functions.

Due to the reason, our government try and combine the industry to
accelerate Cable TV digitize. National Communication Commission (named
NCC), a administration for arranging Cable TV affairs, has responsibility to
accelerate Cable TV digitize and establish the digital TV standard regulations

In this work, we refer to various cases and the international standard
regulation of many advanced countries. By collecting data and convening the
symposium, we make a research of the current status and future plans of the
Digital Cable-Ready in advanced countries, and analyze the practicability for
considering television built-in set-top box.

We convened the symposium and invited cable digital TV industry,
inspection institution, set-top box manufacturers, and TV manufacturers to make
a discussion. The performance research of the domestic cable digital TV industry
set-top box and TV built-in set-top box receiver is analyzed. The test of the
preceding by choosing more than three different brands of televisions
specifications was completed. By measurement and analysis of build-in set-top
box digital TV; we make a result to suggest it about the specification of build-in
set-top box digital TV.

From the results of the various country digital TV cases, the set-top box is
mainly used. Cable TV manufacturers in built-in set-top box receiver are
majority dominant. United States and China, they would like to wuse
downloadable conditional access systems to solve the common interface of cable
television industry limited by conditional access manufacturers.

In the symposium, experts and scholars generally agreed that TV built-in
set-top box technology was not a problem. TV manufacturers thought most of
conditional access CAM modules were not the same. Due to the reason, it would
result in the technical obstacles of TV built-in set-top and the fees problem of
royalty. Scholars thought technology were not a problem, but it was needed to
notice the international standard and the extra-cost. The cable television owners
thought the policy of TV built-in set-top box was not offered to the help for the
cable TV digitize.

In the report, it suggests the performance requirements of built-in set-box in
digital TV and recommends the network transformation specification to the
video output quality and to the emergency alarm system. It is proceed to

IX



measure the test cases of built-in set-box in digital TV and makes a discussion
to the practicability.
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Instrument Manufacturer Model
Name

Digital Video Recorder Generator | R&S DVRG
TV Test Transmitter R&S SFQ
TV Test Transmitter R&S SFM
TV Test Transmitter R&S SFL-T
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B Performance Data: Noise figure

B Performance: C/N performance on Gaussian channel
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- Bt eds ARSF R AN EF S TG T0%F TR SRS
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i’ o
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3 Comcast 2 & % =t http:/customer.comcast.com/help-and-support/cable-tv/what-is-cablecard/
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B COX
Cox 5 FWH = F MAMTM B SLLFF 3507 ¢ %@pmcm .
93 7TF ¥ Cox B”ﬁ***“rﬁmﬁJHwaﬂﬁﬁ = fBIR

7% o Cox #- CableCARD £2#% + £ b 4™ £ 9757 > d £ 7 4 ér_Cox e
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#2-1 8% 5 AT £ 2 CableCARD vt #e

I8P CableCARD Cable Box

¥ T ol R AR D

FRTARED - YES YES

b opE ik 5 F R P b http//www.timewarnercable.com/East/learn/cable/cablecard.html

® Cox Communications INC Quarterly Report, p11, available at :
http://www.hoovers.com/free/co/secdoc.xhtml?ipage=2924243&doc=1.

6 CoX 2P %F :

http://ww2.cox.com/residential/centralflorida/support/tv/article.cox?articleld=b8889a60-d706-11df-66a2-

000000000000
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™
YES YES
‘F* mﬁ‘

JE P CableCARD Cable Box

fcAL | % 4+ {4 : HBO,

) YE YE
Showtime, or Starz! S S

NO - Customers will no

'
SH TS HpEE 1qnger haye access to Qox S YES
Interactive programming
guide.

NO - The current
FER #= ®  ohR CableCARD does not support|  YES
Interactive services.

NO - The current
HEAE AR CableCARD does not support|  YES
two-way interactive services.

L KR - http://ww2.cox.com/residential/kansas/support/tv
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TR R R RS £ T IRE ﬂ nbi‘faﬁi—%f'“ﬁ"ﬁ 747?“"}?3?

T Ri%% 4 AT (Broadcasting & Cable) *+ 2010 & 10 » #g # :
http://www.broadcastingcable.com/article/458425-FCC_Votes to Change CableCARD Rules.php?rssi
d=20065
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4. FEFHRY MBS g0 TR 2 LW EFE

5. 3FIT® p 7% % CableCARD ;
6. % ¥% %A R RIFrR % % CableCARD ;
g

s (multi-stream ) #%#: 2. CableCARD ;

¥ FCC 4 :£>2011 # 08 * 08 p -http:/fjallfoss.fec.gov/edocs_public/attachmatch/DA-11-1373A1.doc>
FCC %=k >2010 & 10 * 14 p - http://fjallfoss.fcc.gov/edocs_public/attachmatch/FCC-10-181A1.doc >
TR g L2 74 sk http://stle.iii.org.tw/ContentPage.aspx?i=5594
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( Common Interface Plus, CI") ehire v = 5 @ ¥ 3 4 6 fef "F,ks%’
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TR kiR UPC 42k

B 2-2UPC 74 37— R g e T ARPLEER* = 5\
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12 UPC, http://www.upc.nl/
13 Essent Kabelkom, http://www.essent.nl/

14 Casema NV, http://www.casema.nl/

¥ UPC CI 7 3, http://www.upc.nl/televisie/wat-is-digitale-tv/ci-plus/
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R A 5%
Bang en Olufsen O Beovision 10-32
LG 0 84LM960V-ZA
Loewe O 50422x80
Panasonic O TX-L19X51
Philips O 27PFL4007H/12
Salora O 24LED7105CD
Samsung O PS51E530A3WXX
Sharp O LC_32LE140E
Sony O KDL-22EX50

FHLKR D AFEY R

Bl 2-3 UPC 2 & e i 5 ST A4 B h T AR5 U

BOCEE FALA o K B - BT AR AR X 2
LTS & B8 UPC n@Pr > TR EE ERP L
PR > TRE- TARAET EFIK
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Fa€ ZAT- f R f e et 3 FREBR IV n & 15454 -



THRBA LT RTRB L ey

FH kR 0 UPC 2k
B 2-4 UPC # p en%e B — 7 AL 5518 T3k TR 40

UPC #1501 * 37— A2 A G e @ st £nL B 4o B9 o &
JTAL 2 BT ARG P é—ﬁ%%%’* AE P EApRa, ¥ 2R 2 4w

2

e SV KX AR et B T EH o e R EEEARR
#3073 A UPS “rin@enTals ' TR v 2 15§ 37— A X 46 fes
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Cl+ Module ‘[:
Mediabox -
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FAL KR ¢ UPC b

Bl 2-5 @3- Al fafresayt g0t B

' UPC 2 2 4=k @ http://www.upc.nl/televisie/wat-is-digitale-tv/ci-plus/
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Z]ggo Disclaimer Ziggo Certificatie Cl+

De televisietoestellen zijn gecertificeerd
door Ziggo, dit betekent dat de +
televisietoestellen aan een aantal CI

minimumeisen van Ziggo voldoen. Een
gecertificeerd toestel is getest met het

Ziggo-signaal en getest op de juiste

werking in combinatie met een Ziggo
CI+CAM.

Commaon interface Plus

B 2-6 Ziggo #tH - A xdE A w ik

Ziggo 27 ekt DEZ T LR 2 TALPEA > 5 R RTARBA
7 i3 Ziggo iR e fiT ¢ foE| Ziggo 2P e EY  FREE- BR
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AR s ST I o e B HLAS R ET 717
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Deutschland §= Kabel BW » 27 j& ff fe 3% £ 47— S £ 4 & Hemaz™ Vo

P RIAEE o R M £ TS b REEAR B T 3§ EH

B0 BRI RRERTFIGREATLMRGD -

N A

"7 Ziggo 2 # 4 xb http://www.casema.nl , https:/www.ziggo.nl/

'8 Kabel Deutschland 2 # 4 3t http://www.kabeldeutschland.de/
" Kabel BW 2 # %k http://www.kabelbw.de/kabelbw/cms/tv/
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:J-\Z“) Fﬁgﬂ*{‘,zﬁﬁfﬁgﬁgxﬂﬁ§<ﬂg¢&3\ ,)Er,r]gf )y %
*ﬁéiﬁ 3R Y SUREIENL R ﬁmﬁ%ﬁ@wg
’xESE S -

(= +3) rBHEEERE - PEeF WU ARiEFaicd chE L iF
N gffiﬁwwﬁﬁﬁﬁ?%ﬁﬁé*‘ﬁr*w%ﬁﬁ&\a%ﬂé
BN FIRBIF o285 2 B aiwdt 2 B35 54

AFCRPFF2ZPpA30 pREF > d FRE L FEIN HEIN S 74
AT IR H - RTREL IR L FRET TR -
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2o g REHRAFERY

(100 # NCC £3= T§ MRAH#HTA 5 Sl F S HIRPFTHE )

5.

(Rl S N1

R

T &4 % (Electromagnetic Compatibility » EMC)z_ |3 : & {4 &
CNSI13438 : TR F SHFF 32 " UF|EH P> 2 2R

Tj:;o
T F % 2(Safety) : Mk & CNSI14336 : F 2Lk & & 23
2R o

THRAEE K

(1) 2 § 12 [ P FHoe o &4 SHms 4

(2) ;}gél—x‘gtﬁﬁl—lp; Z%g:lz;ﬁ_‘—r;,“;__iﬁ_‘@(.Efﬁ.ﬁlﬁ%m?{
(Locking Effect) ~ % & & (Frame Freezing) ~ & & B4 % iy

(frame Skipping) ~ "&%] § ~ #3 B4 o
(3) BEERE 0~45°CP T §i8IiF o

(4) 4B AE  10% ~90% (RH)PM & % 18 (% o

(5) WEEInnERr @3 HREER 200C 1

TR R L
(1) #FHEs
(2) @Eief = 5W

IA

IW

(3) @B HFFHIAL +3W

BIE i ERE RSP BRI 2H EPG b 1)

poo Ao ERRIER] B3 AR

¥ g7 23 4 % (Common Interface ) # it > R

TS 101-699 #p B b= & - o

&= & ETSI
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$o % FABE DA &R

8. FORBERARICPF R B EH MEERAA
#2431 (177 MHz ~ 867 MHz)% $1 R4 (B 7 243
136) » %45 2 45 % 5 6 MHz

9. SHHF(RF)Mi

(1) #HeETARBBN § 5 - BREWE & 5.05M
Symbols/s, 0.15 roll off ik it ™ » 64 QAM # f § ] & 45-73
dBuV » 256 QAM #- i #33 Fl & 47-73 dBuV -

(2)  ‘*tve FErfe+ 3T 2 i & F(Performance with
Additive White Gaussian Noise(AWGN)) @ = 7 RE s p 7 0
B = BRI o ORI FEAR T e B AT enbi
B G EL T STH » SPPAT G BL5E R 5 60dBUV > e r F BSER
F i 2 C/N* 64QAM = 26dB~256QAM = 33dB & { /]
o B RARER T L W E 0T e

(3) P I MBI R ARR T BT OBIE A PR
(Performance with first adjacent channel DVB-C interference) : #c
ERARAACH P § E - BT ST~ SR G LA R
= 60dBuV - & HZRIEAHFE 0t 0 A3 EL S 64QAM
A5 ¥ 256QAM B i AR B ¥ NTSC gt Al + 38 3 > i
21dB A A B E 256QAM A5 # 64QAM B i AR
#pE 0 E-11 dB b SN E NTSC s as4g+ 43
#-16dB 1+ o

(4) Bk stEL S (Micro-Reflection) * 48 43 1 p)3# © #ic i T AL
T h 3 e - BAROIFE 0 3R A T RRRITR AR SRS
(Micro-Reflection )+ #f cis i 7 5L ) B-AR 5 T F 42 33
5o a 64QAM SR 1T 5L o b'“rﬁis?] » ePBPAEE 1 55 B & 60dBuV
R~ E 1 2 H - gk SRS (Micro-Reflection )+ #2218 > 12
p-RER ’?ﬁﬁl B T AR TS P e R AR S L R
T F I Fe il Al RMTARL K ALY Mk SRS RS 0

4.5us FAj o Mok RS T (Micro-Reflection )+ # 2. 9 & fde

™
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Delay 2 #& (us) Relative Attenuation 4p ¥ % & & (dB)

=05 = -10
=10 = -15
=15 = -20
=45 = -30

(5)  F &+ 3T i B#(Burst noise tests) © § #cit® AR
2 ELR F 4 S 5 10Hz hE B s231 7+ 3B (Burst noise) » #. £ 323
ngo "“\‘;‘;"‘ 25usec % fiF > Bl T AL PN 7 ohE -
B4 g s o /p o FEL (T o

(6)  4pipe3n -+ # Pl (Phase Noise) : #ci 7 B Ti¥ /1
fe ¥ T 7 7 A o HF 5 10kHz -88dBe/Hz 4p i+ 3230 + 3 et
5o bLr%a] » g T OB 2 64QAM/256QAM, 0.15 roll off,
5.057M Symbols/s » #ci T ARLE TP 7 oF - BRERAITEE >
;’R/‘E Ao FEL IE o

(7) i ﬁs?]iiﬁf%‘ A 1 (Frequency Offset)sc # Pl @ B T AL T
P i O F i £ £150KHz 3 583 5L g & 4 i (Frequency
Offset)ii 4 » “7#ij » S5 (5 3 5 64QAM/256QAM, 0.15 roll
off, 5.057M Symbols/s °

(8) @%?J {# 7 & (Symbol Rate) sz # B3 @ #ci- T ARBB|TIB L >
JB v B 3.6M Symbols/s 3] 5.057M Symbols/S @ﬂia?] PR
(Symbol Rate) 3% % U 5Leha 4 o #fdi » 5P £ 5L 3
64QAM/256QAM, 0.15 roll off -

(9) B & B(tuner) g 3 Ef % ﬂia?l ~ [ f(Input Impedence) : 3
5 R st (RF) 5 8 5 2 TEC 60169-2 &3 » F-type * 57
ﬁ?] »IEFUE 5 75 FdE o

(10)  #jc#: & B (tuner)¥F 32 §= 7 - #ic = T AR 4% tuner Jf it
P Lk l?i]“'“rf% 2oy MBFCETARAME T B L T fRAE return
loss — #& % 10dB - ﬁwi% ¥ o] 7dB o

%

$ZF F AT FRF LR R
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10. %a%mﬁﬁiﬁ:&aiﬁ%ﬁ%i%ﬂﬁf%ﬂ*ﬁ
Stereo Output (L+R %] 8§ 5 #541) > 2 Jp ¢ & dLacdp ih-&
FdeT™

(1) & #4530 ¢ = (Signal Level) i3 iRl 3L 5 1kHz@ 0
dBFS MPEG %62 it 5%t Audio 25 § U4 * 100K
Qo gt A 2 HRE RS =1 Vims

(2)  dspik 2 Z+jet (THDHN ) Rl 0 RIE U 5
20Hz~20KHz@ -3 dBFS MPEG % #5 2. * 32 ;& Audio 5 55 > §
FrEFER r 100KQ - 2t %‘%ﬁé?] M2 Hpr g L5 = 03%-

(3) # F 2, ( Freqence Response ) Bz @ Bl 5 5
20Hz~20KHz@ 0 dBFS MPEG %75 2_ it 3% /& Audio % 5o f ;ﬁ
FedndR 100K QY » o B iy ) 2 Pl e Rl 2 7 4
+1dB > &) % ¥ 3 -1dB-

(4)  &E-geaust (SNR) PRI @ pl3E s 1KHz@ 0 dBFS
MPEG 52 & #t Audio 55+ f f /gl 100KQ -
F Ak B4 W * Unweighted 2 A-Weighted & f&#-5% > b
Pz B U 2 R R Y 5 =70dB -

(5) “’%@]P.Lpﬁxﬁg 5 +# (L.R Cross Talk) B3 @ Bl
M EL % 1KHz@ -20 dBFS MPEG %45 2. it 5% L Audio 5 %L f
s 100KQ g =+ BE P 42 POk R G
=-70dB -

(6) 3 %Uﬁ] f 2+ %sg 4p =2 (L.R Phase Difference ) B3R
;:é‘« D35 5 20Hz~20KHz@ 0 dBFS MPEG %45 2_ it 5% & Audio
G f PR 100KQ o 0t pF o B g U A L
2 PR RE =5 -

(7) “’%@]P.Lpﬁzﬁﬂdwi (L.R Power Difference ) B3 -
BlEREE L 20Hz~20KHz@ 0 dBFS MPEG %88 2- I+ 3% ;¢ Audio
oo bRt 100KQ > P e v B A IR L
Zz g K5 =05dB e

(8) ‘“Mi%l 1 & i 4> ] (Dynamic Range) #3# @ Bl3#30 50 5
1KHz@ -60 dBFS MPEG 4% 2. i+ 5% & Audio 3 %L § g\ P
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100K QY » 0t pF = B 2 i B g0 TR 2 PR R
%= 70dB -

11. #Rgmﬁg?lﬂ:'h‘_séfﬁ R BT T L3 NTSC B8+ 58 2 %Eik
o TR P EIARESF (SDTV) s i & o
Bl %4 &4 (CompositeVideo; CVBS) 2z Py 1
WiE T E R RIGEE P

(1) AR 2R P 3 RIS
(1) 4R3 IL%?] 1 #= 1§ (Bar Amplitude ) = ir& R4 FF & 100
+ SIRE #@7 P\ °

(2) AR IR E (Sync Amplitude) ke f B & 40
+ 2IRE #RF2p -

(3) R EixG5LE & (Bar Width) shfrd K4 F 7 & 18£0.5
us Rl poe
(2) #R;%ﬁ%ﬂii K ##cdpliE (K-factor)
(1) 2T mszk 2 B & (K2T) ehjisk £l 1.5 % po oo
(2) 2T 32T 3 g e iz ifrdrig2 v 5 (K-PB) ehijird
#@ B3 %P o

(3) A3 %@a} 2 8 R A B F PR (Multiburst) # * 6 B
7 AR F At e en ltlburst fB] 1§ i& {7 AR ﬁigq] Az g E R
=X
2

)»

(4) R R ZEMM 4 B pl3E (Luminance Non-Linearity ) i3 ﬁ%l
N2 R R ZERMEHE LR PR T F A £5%2p o

(5) § BzEsmM 4 B pliE (Chrominance Non-Linearity )

2 (Chrominance Non-linear Gain) 2.
3 7‘ F\ o

(1) ¢ B2MMPHE 2

PR F e+
(2) ¢ ptmpiprr2 2 ( Chrommance Non-linearPhase )
2 PR R RAE 2 B 2P o

=

(3) e ¢t R 3 A% 4 E ( Chrom./Lum.Intermodulation )
PR F R £ 2% e

]_—
(6) ¢ B/% &4 E (Chrominance to Luminance) p|3&
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(1) ¢ BR-nAE¥F*FH (Chrominance to LuminanceGain )
2 R RPEF A 100 £ 10 %2 p -

(2) ¢ B-2Ru¥E2 %4 (Chrominance to LuminanceDelay )
2 P KR £ 30ns 2P oo

(7) d Bz ¥=tg/4p = %322 (Chrominance AM/PM ) B

(1) ¢ BRi=tg: %3 (Chrominance AM Noise ) BliE2
#E RgeFlF <-45dBrms 2 p oo
(2) ¢ Ript=# %3 (Chrominance PM Noise) pliE2 #
HE g Rl G <-45dBrms 2 p oo
(8) iAHizerp=4E (DG&DP)

(1) #es ¥ 2 E (Diff Gain) PRI FiE £FERE £ 5

% 2. o
(2) #gsApi=% & (Diff. Phase) Plif2 B HF& £ & +
5 B Zp oo

(9) ARzt (Video Signal to Noise Ratio ) iB3#

(1) FHFES 0.1~42MHz 598 fote 000 > B g £
FH:= 52dBms -

(2) HHHFHE 0.1~5MHz e fte 30000 > B R
FH:= 52dBms -

(3) - RPenB ot fgzuzest  (S/N Weighted, Unified) » #
PR F Rl s = 58dBrms -

(10) ARz $20% 2 54514 (Color Bar )ip|:84F & 431 (Composite
Video ) z Color Bar /B3R 7 o 2 Jc# T £ 32 NTSC & # # 3¢
Z AR FERETRBEBEAFIE T ERETR
(HDTV )i fc# i F#> “,f T E g ¥ n L4 £ 4L (Composite
Video ) e i & f%b > B R E & 2 =43 (Component Video;
YPbPr) cnfy BLdijdi o ¥ 35 i 4 480p ~ 720p ~ 10801 -
B GBI o

(& AR ) 2 i ip wf & 3 1P| &

(11) = = 4 3
( ChannelDelay )
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(1) "Y” #F "Pb” 2 gt Bpd: Hlsk £4°F & +40ns

i P\ o

(2) Y7 $ "Pr 2 i A BRI HONR K4 B i £40ns
i P\ o

(3)  “Pb” #F "Pr’ 2 i€ i af Pl PR R4 R & £40ns
i P\ o

(12) = X 42 2 %2 15 Bl 4 @ ¥ ( Color Bar ; Bar
AmplitudeError) % =42t (Component Video) 2. Color Bar
R e



TREPEZGRERBL £77
TARN 2 SR i PR E R Y &

ok R
¥ 0 R

@ #Z 40 % (Electromagnetic Compatibility > EMC)\ BlR KR E
CNSI3438 F BT F SE 42 U BRI R 2 R
% = iF % % >(Safety) : &+ & CNS14336:
7 i:ﬁ_‘ i o
ENS l‘,}:- ¥ j’aﬁi'@ j\

Fautie i % 24
- AL R A T 12

—

Pl gy BEEs .
g P z,aﬂzxﬁﬁngﬁxggyg & A B IR %
(Locking Effect) ~ % ® i {%(Frame Freezing) ~ & & B 7 /oy
(frame Skipping) ~ "% 5 ~ &+ B4 -
=" b5 25 m_)i 0~ 45CP\ ﬁ;’EIFO
o~ PR A
% 1 0E

7

10% ~ 90% (R.H) P}
FrrEERER S HER
Fip o Ao EPRIEP

FIE o
% 2 4y EPG 7 #
w3Fm e

% 0F TARW'FF £ 4 5 (Common Interface ) # it > R & & ETSI

TS 101-699 #p Fs@*ﬁ%@ i

$ o RBF A

MAGHF R REAERTRSP A EFET AR, L o5

mBﬁﬁ(@%%ﬁﬂﬁwﬁwﬁ) GREFUER - N e

LT R R Ul (F) 0L &P RIS I~ A 5

,E% ) I}’I;‘i;ﬁ&i‘d %Qﬁ;ﬁ)\/}&%f‘% o 5’%:}%1——@% [

FRITVIULERF2Z & -

23 H5pDLH

i+ & ETSI  EN300-468 4p B 24 &



TARBPET R fr7

Jin
4

Lk j«:&r@'\gﬁ{%

Bok %R L ATHCR A B £ Hw
g 57d M kT o

> %%%%:%i%ﬁﬂhﬁiﬁi&ﬂﬁﬁﬁ%ﬁ%iﬂ
&’uﬂﬁﬁ%%%%é%%iﬁﬁHﬁﬁ%amxiﬁﬂéo

T R ¢ S5RF SR

RN

fAU I AL R P A S Uk DALR
#H2 4 (177 MHz ~ 867 MHz)% $RH4FE (i3 7 T #2:¢ 136)
LA 2 AT E 3 6 MHz -

$4 0 SHERF)MA

(13) #i=TARZBIBPPM 7 D5 - BaEITIEE & 5.057M
Symbols/s, 0.15 roll off i # T » 64 QAM ﬁv@gﬁ:@; 45-73

dBuV - 256 QAM # ik & [F] 5 47-73 dBuV -

(14) g4 e B 27+ 3T 2 M5 & F(Performance with
Additive White Gaussian Noise(AWGN)) : =T ARF B 7 b
= O RR R L AR A O BRI T 3 ensbi
%”%»:%ﬁﬁﬁﬁﬁﬁwﬁﬁﬁ6M&N’ﬁ»$%%%

F 350 2 C/N* 64QAM = 26dB ~256QAM = 33dB & { -

P el DAL L L e i o

(15) % - MSH4F 3 RB T AR 35 F 3 T 47 4 0 Bl 3
(Performance with first adjacent channel DVB-C interference) : #c
FRALRACH P hE - BT o ”'”rﬁi%l » ENEAE LA R
% 60dBuV > ¥ H AREATE iR 0 0 MBS 64QAM -
A5 ¥ 256QAM ﬁxu HRAR B
21dB s AELE 256QAM 1575 # 64QAM Heim R
#p x5 JpiE-11 dB b oo
#-16dB 1} oo

fj’ NTSC &‘F‘ L }3}35;‘—1:}%_]_ ‘5
£ % NTSC #70 B4F* 3 5

(16) ek 548 % (Micro-Reflection) -+ #Efri']”* Pl BT AR
Ll(t&]]\ g rrJJ}- - lﬁ*&‘ii‘}tﬁé )K/P Eb #E—"l(/w [ ,{%‘(F ETEX ,{_,,_

(Micro-Reflection )+ 4§ crstig 17 5L 5 #-A R FICACEE EaER-
5 s 64QAM EHHE 3 5L -Lr%l » enEHAE S 5L B 5 60dBuV s
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}ﬁ

% 1 2 B - jigk SEL 2 (Micro-Reflection )+ #f f2 30 £ > 12
r-RETR »%J »Eoi R AR TSP B T AR B R
L S N R O A ey BT ARG B MR BPELIT B K

4.5us 13 o fek +EL S (Micro-Reflection )+ #f 2. ke .-T'\&r

L

/{

Delay #£ #& (us) Relative Attenuation 4p ¥ % % & (dB)

=05 = -10
=10 = -15
=15 = -20
=45 = -30

(17)  #E # e+ 3™ i B3 (Burst noise tests) : % #ici= 7 4
5L 5 4E 3 5 10Hz e § 3230 7 3% (Burst noise) > i%ﬁ

P\ Z' ,J Y ’\,_j;.—s" 25“560 mﬁ(\ f%h‘ ﬁtl‘—' %KRJ#Q‘P]{%P\ /E: qu_ _
'B’%-E"’]('H:PLE /F' YIS r_l it o

(18) 4p i=p23n + 3 p|:#(Phase Noise) @ #i> 7 AR JTiB/E 2 °
fe ¥l 7 7 A o HF 5 10kHz -88dBce/Hz 4p i+ 3230 + 3 et
g vw@] ~ ST B L 64QAM/256QAM, 0.15 roll off,
5.057M Symbols/s » #ci T ALE TP 7 oF - BRERAITEE >
;’R/‘E Ao FEL IE o

(19) @ ﬁ%] #g & 4f 1§ (Frequency Offset)ic # Bl @ Hc i 7 AL T
R A i & i £ +150KHz 3 %30 85 9 5 48 1 (Frequency
Offset)ic 4 > #Hj » 547 2 3L 5 64QAM/256QAM, 0.15 roll
off, 5.057M Symbols/s °

(20) @ﬁ%l f+ 7 & (Symbol Rate) st # P38 @ Hci= T AR s 3 >
JB v Fr 3.6M Symbols/s F] 5.057M Symbols/S & ﬂia?l PR
(Symbol Rate) 3 % 3 ¥ 4 o b’“rﬁa?l » BT AE SOBL S
64QAM/256QAM, 0.15 roll off -

(21) 3B & B (tuner)=nbHp 5 Ef % ﬂig?l » FEFInput Impedence) : 33
§ B chbE (RF)EFE E &5 & TEC 60169-2 453 » F-type + &
ﬁ?l »IEFUE 5 75 ®dE o



THRBA LT RTRB L ey

(22)  #jT#: & F(tuner)¥F 32 §= 7 © #ic i T ARLF T4 tuner Jf it
PN EE ﬂb’“rfé 25 RET AR > TR E T ek F return
loss — 45 % 10dB - ﬁsil ¥ /3 7dB o

S S & Qul R S e

- 0% F ?L@?} M & R AR F RN TR AE
Stereo Output (L+R i %] #E + ﬁi%] ) 2R R AR IRR e

L

(23) +4¢ ﬁsa] % = (Signal Level ) B3 @ plzE3 5L 5 1kHz@ 0
dBFS MPEG %m# 2. it 34 Audio 5. § i\" FEFigs * 100K
PP gw%] Mz B E £ 5 =1 Vrms o

(24) spat 2 2 +5230 (THDHN ) Rl ¢ Rl # U5 5
20Hz~20KHz@ -3 dBFS MPEG % #5 2. * 724 Audio 5 55 > §
o R bkt 100K Q » 0 g U 2 BR £ L < 0.3%:

(25) #g F 2y ( Freqence Response ) Bz @ Bl M5 &
20Hz~20KHz@ 0 dBFS MPEG 7% 2_ it 3% /& Audio % 5. § ;ﬁ
ek 100K Q » g B Sl 2 P& e s+ 7 7 -
+1dB> &) % ¥ 3 -1dB-

(26) z8-ge2t (SNR) il @ plzEi s 1KHz@ 0 dBFS
MPEG %078 2. it 324 Audio % 5. § i\" febigk * 100KQ > ®
F 4k B A W#* Unweighted 2 A-Weighted = f& 03¢ > 2t
R S MI’*J M2 B g Ry 5 =70dB -

(27) FHBH =+ B ¢ § * 4% (LR Cross Talk) il3# Rl
W5 1KHz@ -20 dBFS MPEG %45 2. I 5% & Audio 5 %5
s 100KQ g g =+ BE P T2 POk KRG
<-70dB -

(28) 3 ;Hi%] M 2+ #ig 4p = £ (L.R Phase Difference ) #|3:# P

Fé‘* D35 5 20Hz~20KHz@ 0 dBFS MPEG 45 2_ it 5% & Audio

GEL R AR 100KQ o gt s v B G  diAp L
PR KL S5 R o
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(29) =+ ?;IL@?] 2+ B 2 =4 (L.R Power Difference ) 3% :
BlA 5L 5 20Hz~20KHz@ 0 dBFS MPEG % #5 2. & 5% ;& Audio
B AR 100KQ o p R g R T A
2P g KL =05dB -

(30) =+ ’%%J»’.‘v‘h f& # ] (Dynamic Range) Rl3# @ BI3F30 5L 5
1KHz@ -60 dBFS MPEG 4% 2 & 5% & Audio 5 %L > i\ e b
FH 100K QY » ot PF 2 B 2 s B L g0 TR 2 PR R
2= 70dB -

oo B ARSI B R R | L NTSC R 158 2 508
AR FECTARBEIPTERELTET (SDTV) s i BF o
BE &4 &4 (CompositeVideo;, CVBS) 2. )uﬁi%] d o Tl
TR ’?"’t’ 1 Re PRRIE P
(31) %‘iﬂﬁiﬁﬂiiﬁdﬁ%'ﬁfﬁ‘léﬁ :

(1) #Pué%@?l D415 (Bar Amplitude) shptir & f B & 100
+ SIRE fR2 p o
(2) #RAHE k¥ 4= 15 (Sync Amplitude) bk iis& F e F 20 & 40
+ 21RE #H2p -
(3) 2ARELZEE A (Bar Width) a3 pirg T\%‘ﬂ%]/ﬁ & 18+0.5
us %Bﬂip\ o
(32) ARaggdiz. K H#cd4ip)R (K-factor)

(1) 2T E 3zt 2 & 8 (K2T) el & f i fetl.5 % p o
(2) 2T I 3T = b 2 {5 9% fdR AR 2 v & (K-PB) chit ik £
o A3 %rL oo
(33) #ié%ﬁa?] T2 4 R A B AFpE (Multiburst) @ * 6 B
F 4R 3 4+ ¢ e Multiburst B (i (7 4R ﬁ%l Azt AR R
(34) 7B ZEME 4 B p3E  (Luminance Non-Linearity ) AR B
2 RBARPHF A R KRR A £5 %2 oo
(35) ¢ mztsmi+4 3¢  (Chrominance Non-Linearity )

(1) ¢ p2t@mpH £ 22  (Chrominance Non-linear Gain) 2.
PR F R A £ 3% 2P o
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(2) ¢ mztsmp4pi=42 2 ( Chrominance Non-linearPhase )

PR KPR 2 B2
(3) d A2 AR A%42 EZ ( Chrom./Lum.Intermodulation )
PR F R £ 2% o

(36) ¢ B/ AR %42 (Chrominance to Luminance) p|3#

(1) ¢ B-mAE¥F* % (Chrominance to LuminanceGain )

2 PG AFEF L 100 £ 10 %2 p -

(2) ¢ B-2Rpu&E% % (Chrominance to LuminanceDelay )
2 P E F R £ 30ns 2 oo

(37) ¢ Rz irtg/ipi= 3 (Chrominance AM/PM ) Bl

(1) ¢ Rirtg % (Chrominance AM Noise) Blifz &
W& RgeFlF <-45dBrms 2 p oo
(2) ¢ BApi=# 323 (Chrominance PM Noise ) B3z 3
W& R4 FlF <-45dBrms 2 p oo
(38) ﬁf‘cl}i‘g_‘;ﬁ’ﬁf‘c&\wlr_%ﬁ (DG & DP) plzE

(1) pes~ 3 E % 5 (Diff. Gain) RIF2Z HE RFERFE + 5

% 2] o
(2) MemApi=2 & (Diff. Phase) Rl3d2 2 Hirg £ F & +
5 R Zp e

(39) 4hznztskrt  (Video Signal to Noise Ratio) P&

(1) #FHEE5 0.1~42MHz nR] ffse 30t - 3 HFE f
#H %= 52dBmms -

(2) #F#HFE 5 0.1~5MHz e ffte st > H s f

#Fi= 52dBms -

- KPR et (S/N Weighted, Unified) » 2

Pk RF 5 = 58dBrms -

(40) ARz 420% 2 54514 (Color Bar )ip|:84F £ 431 ( Composite

Video ) 2. Color Bar iplz8 H i o #0c4% 7 £ 42 NTSC & # # 3¢

AR FERETRABERBEARF T HETAR

(HDTV )# iz i B> TR A 815 £ 4F £ 43 (Composite

Video ) s i & b > B R E & 243 (Component Video;

(3)
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YPbPr) ef3 ,u%] Ao T3 5 il i 480p ~ 720p ~ 10801 5 E
"’E’ f“* b /? i‘:“

(41) &= = 4R 2 (&~ B AR ) 203 3 af B 3F M P #
( ChannelDelay )
(1) Y™ # “Pb" 2 i if 4 Bipls#: Hrd R4 F & +40ns

i]]\ o

(2) Y $ "Pr 2 i A BRGE HONR K4 B i £40ns

7 P\ o

(3)  “Pb” #F "Pr” 2 i af BRI HER K4 R +40ns
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