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510| 32 A

=< — /M

i
1z
H
x

M=o Sl
- Component
R, G, B
Y, R-Y, B-Y
- Composite

QGreen

Yellow

Cyan

Saturation Red

____>_____

Luminance

Black \
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1) %o 3214 RGB
MELE Aol M 2o M2 ol olshAl 7
& LIER 5 9l A

Y =0.299R +0.587G + 0.114B

(217h A2t SEM 02 Hef F0i7l A))
R-Y =0.701R - 0.587G - 0.114B

B-Y =-0.299R -0.587G + 0.886

3) YUV

HALMSE S I MAMSIE T HA THEH=E
He= JAE U7 shM (RY)RF (B-Y)E 2H LS
A Sl RIZE0| ZolH 28 2 SINS LAl

4)YIQ

oz st F(LHE X -Al et =Z-st
Z(sM-DldEHSZ MASE EHHSH
2l Al (R-Y)2 (B-Y)E 33% 3| ™ A&

Q =c0s33*U + sin33*V

| = cos123*U + sin123*V
5 YC

Al T E MAIS
C =I"*cos(Fs-57drg) + Q*sin(Fs-57dgr)
I"= 1.5MLPF[l]

Q' =0.5MLPF[Q]

6) Coposite

YC, ZEHAE ST 52| g

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .




B
Ok
>
| >

g

0

FCC CCIR
Line No. Per Frame 525 625
Frame No. Per Second 30 25
Color System NTSC PAL/SECAM
Video B/W 4.2 Mhz 5/5.5/6 Mhz

Color Sub Carrier 3.579545 Mhz 4.433618 Mhz

#1. FCC : Federal Communications Commission

#2. CCIR: Comite Consultatif International Des Radiocommunication
#3. NTSC: National Television System Committee

#4. PAL : Phase Alternating Line

#5. SECAM: Sequentiel De Couleurs Avec Memoiire




Composite Al =2°2| A

Camers Matrix AH Adder —
HE Composite

T

Color Sync

QR —>
S
S




Component --> Composite

+714mV _|
(700 mV)
CHANNEL 1
Y*
(Y)
e Composite
-286 mV — -
(00 mV) Video
-
sy _ Signal
(+620 mV) CHANNEL 2
B-Y*
0mV — ©
-636 mV _|
(s20m QAM
+500 mV _|
(+490 mV)
omvV -
CHANNEL 3
-500 mV _| R-Y*
(-490 mV) v)
* Derived from 714 mV RGB signals
(Derived from 700 mV RGB signals-
PAL ref burst values not shown)
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JtHI 2t2l Scan Ef Al

- HI'E == Al (Interlaced Scanning)
- &= X} == At (Progressive Scanning)
A B

1 —

Inactive lines in

Odd lines in
1st vertical trace.

PAL - 1st Field = 312.5 Lines
NTSC - 1st Field = 262.5 Lines

1st vertical retrace.

Inactive lines in
2nd vertical retrace.

Even lines in
2nd vertical trace.

PAL - 2nd Field = 312.5 Lines
NTSC - 2nd Field = 262.5 Lines

PAL - Frame = 625 Lines
NTSC - Frame = 525 Lines

I I T I I T I I D T D T e
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ADL 9l Interlace B A

Line 3 Line 5
Active Video Active Video

Picture
Information —
H Blanking—,.

s

)

HSync—
One Horizontal T One Horizontal T
Line 64uSec Line 64uSec
(525) (525)
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< : >|
« » H-Blanking

(9.5 ~11.5 Ys)

Front ' [* |« Back porch

porch (0.06H)

(0.02H) Color BurstJ}
Mlels A2t

1H(63.5us) >

H-sync(0.08H)




Composite &S 2| 2 H (=& 121

ft— 1.5 SEC £0.1uSEC FIELD ONE

TIME et

L VERTICAL BLANKING INTERVAL =204 ' H {1271, sec 63 S SEC)

Voot

~0u SEC

T

“ - - - -
| 31 ield (Field 1) r ': r 'H'
| USRI
l UV

3H
-1-1—-|—- ——l-“j-- ""7"|“8"|<-9 1"
START OF I. ‘_I __| _’|
H

INTERVAL VERTICAL SYNC POST EQUALIZING
T T RULSE INTERVAL T+ PULSE INTERVAL g REF SUBCARRIER PHASE,
a1 INE VERTICAL COLOR FIELD ONE

|
I

t2) | {TERVAL
I

il

A VERTICALBLANKINGiNTERVAL <208 " § {11y 8¢ *%i*’EgEC)

|
|
|
' |
| |
| FIELDTWO | |
| |
r
|}
|

F++#+++++ﬁﬂk
' 11K
i | EVen Fikld (Field 2 : ]
""5” X Lox | Heq P SljBeCAHRIE)RPHASE, Yoy
START QF FIELD TWO | ‘ _ g COLOR FIELS TWO |
! |




ColorBar A& 9| 2 A

0.52
2| 2| g| 5| £ © 0.21 931
2| =8| 2|8|38|2|U—1T—

o))
= | 2| 0|0 8| & | R 031 021
=> 0.52
0.60
0.32
R 0.28
V
0.28
0.32
G 0.60
0.63 059 059 063
B 0.45 0.45
L0 0.89 4 C
059
Y —— 041 39
— 77 011




Z ct "i(Color Bar) &1 =

-| -40 \
Tek \

\Color Burst




ColorBar &1 &9 24

Y =0.299R + 0.587G + 0.114B Y
R-Y = 0.701R - 0.587G - 0.114B

B-Y = -0.299R -0.587G + 0.886 _mgzr :v :
37 burst B-Y

U =0.493(B-Y) R
V =0.887(R-Y)
O
Q = c0s33*U + sin33*V Y e
| = cos123*U + sin123*V
| Siaa
C= j \/2 + Lf 3.5|8M 4.2M




525 Y(3 &) Al5 Y

\Ij\fha'i(e /’I Acfive ITicture
i
714V > 10 — !
100 IRE %0 VA i
Setup ou
Level 40
53.5mV
7.5 IRE N 2
I 1 _|'|'

Blanking .~ 4
0V, 0 IRE 20

140
Sync Tip Tek f
-.286V . ]
-40 IRE Horizontal Sync Pulse / <—+— Horizontal Blanking Interval




Picture Carrier Color Carrier

Vestigial
Sideband

N

Mm

75 0 1.0 3.0 358 4.0 4.2 45 MHz
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NTSC Color Encoding

Y
——————p| Adder —Pp»] Transmitter j

Red R
— >
Green Camera > Matrix S
B
Blue — B
1 R-Y
) 4

Fn ][ woe |-

v s i) .

(i o | 11 il

=

Oscillator Modulator Iy
m\/w \[\




NTSC Receiver Decoding

RDF,tIF tand S Video v
etector  |———P Amplifier > - »R
Circuirts B-Y Matrix
—P> —P G
‘ R-Y' > B
Chrominance
Filter and
Amplifier
C
—> B-Y ]
> Demodulator
\ 4
3.579545MHz L R-Y
. 90 Degree D dulat
Subcarrier Phase Shift [P ooator
Oscillator




— BAE 3.58MHz il

AN
o TN
— Mt &S B-Y, R-YO 100 H\\\\\\
= \\
oo d=eia exg | { Al
v -
— — ] |

Tek

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .




Z 2t HHA E(Color Burst)

8~11 Cycles
100 - T
80 \\ /
60— Color /I
0 — 'Bursty /
20— / N

O||m|\----|--|m||m|mETv'fivn T "Umw'%ll T
ig / // \\ J, \\ ]
A N g
Front Porcfr HPSIVHC “~—Back Porch
ulse




100 100
y_% =
9 = T ] TT1
= = [
i 1 | 1 u
T W aua T
40 -40 — —
Tek Tek
Luminance Chrominance




100
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—

(Vectorscope)

11

BH AT

EHI
=

B-Y
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R-Y
-(R-Y)
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Picture Carrier Color Carrier SOUND

| FM Modulation

Vestigial
Sideband

N

Mm

75 0 1.0 3.0 358 4.0 4.2 45 MHz
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A0 AL =X

Notch or
Comb Filter
RF, IF and S . /
’ Video Y
Detector »1 Amplifier > L »R
Circuirts B-Y Matrix
—P —Pp G
v Yy ——»B
Chrominance
Filter and
Amplifier
C
—> B-Y |
> Demodulator
\ 4
3.579545MHz L R-Y
. 90 Degree D dulat
Sub(_:arrler »! Phase Shift — emodulator
Oscillator

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .




Notch Filter= O|E¢t & & /M Al F2

Chrominance

Luminance Pass Filter
Pass Filter Color
Picture Carrier Carrier / SOUND
\ FM Modulation
Vestigial &
Sideband

75 0 1.0 2.0 3.0 358 4.0 4.2 45 MHz




Comb Filter= 0| ¢t & &4l =2

Luminance
Filter i
Picture Carrier Color Carrier SOUND
FM Modulation
V.estigial 2’nd SOUND
Sldeba{ ” ﬁ FM Modulation

75 0 1.0 2.0 3.0 358 4042 45 475 MHz
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Comb FilterE 0| &Z¢t Al S F2|

Chrominance

Filter .
Picture Carrier \ Color Carrier SOUND

| \ FM Modulation

oo
oo ** 4

Vestigial
Sideband

AA

75 0 3.0 358 4.0 4.2 45 MHz




ag=gel

I
0

1.HICQ AlS2O 3|2 AlI2HEHA

L- T O
- AAE ASO RZE QL AI2E 2
2. NS PN

A &A@ = (Linear Distortion)
-AS o I Ftet Y Y= &

- & =L G0 248 A =0 R = 286
KT 2802 UM
3. B/ & & & 2 =(Non-Linear Distortion)
-S| EEe 2HUE WS = =
-HE=E gi?laﬂ MAtel==0] etd = &2 L0
HEN =4 FAI 2= 0] 820l A tH(HL* s d==
oa=E= X1|71 otdd= &&0| A=l 0l Z2itz BEAE[=
4 24 IHAl @H=
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HICIQ AlS Ol 3D| 9 Al BE

o
1. AS2 37|
- 82| : NTSCUH| M= peak-to-peak & = 1V(140 IRE), 100 IRE=714mV, 40IRE=286mV
-Zek: MAECl 2tAHO| AILEXIH T HL O &=
- AHE 413 : Color Bar &l S, Pulse and Bar /\lg
2. A2 E=
-HO 8 Y A I EHAL F AS/0tY Al2, Color burst2] 9 X2 BH= =]
-G A AXNE 2tH KA 2] S 4
-MNE AS : B = composite &l S
3. SCH <l &t

-HO MEM2INS =8 SI|2 RI&X =8 )| A2 otARZ 50% A& 1t
MS BtE T WXHKIE O [U>AAHA L] 2 & X0
-Fe F I 0l M0 MK ALE ARE 2 [ U &4
- MBS BE composite &l S
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HICIQ AlS O] 3|9 A2t =H

H Timimg Measursment HRS-170h (HTAC]
Filald = 2 Lina = 15

9.61 1 meq -

ja—————— 5.3 u Aec

5.0 oyclas

e 4 .64 u pan ——————————m

g9 n asc

212 n saa

15.7 IERE

=

Avarage 33 -z 32

I S T T T T T T T T T T e




HICI 152 3|9 Al SR

100 IRE Color Bar &1 &




BICIL &2 AI|2 A2 =&

60 T 'Tr“-‘?an 120
3.56 MHz NTSC subcarrier ;@«‘ ‘ | /7‘7}7);39
40 O 7, 140
— Sync 1o burst phase measurement —— 30 3 150

20 45

- 50% point of sync leading edge =
Zero crossing I
points of =
Dual SCH_Phase source channel burst cycles -”J’E:
o —=={ =— Burst Relative o
e——={ 1 ms sync relative timing window Phase difference -20 3

—/l*— Sync Relative Timing difference ~0 %Q‘Q%
=40
50 L

E ' ".,':‘:-""
-60 ity uste S10

— 50% point of sync leading edge 7% 80 _gp -100""

Dual SCH_Phase relative channel




2
[z
0x
fo
I
0
_\—T'_I
>
Jim
0x

- MO (e Tt H29 A&
RIZ e15 Q10| LA GHA
MEE= BE

« ZX ¢9| . dB, IRE, %

o HBF: CHAIZE 2HOIAI2E TEAIHS Q)
LB RS 2O,

e Test &l S : Multiburst, Multipulse,
Sweep, SinX/X
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<

A - Test Al

E
=

T b

)
—

S RE

Mul ti burg
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RGO |1
V.= AW | EICE
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o B =T - P
By TAT Y AR ‘o
F r=1;
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T 54 - W700T &4 s

Multi Burst (NTSC) Wfm --> pPCC Multi Burst
Field = 1 Line = 17

VM700T %J;I- Amplitude (0 dB = 60 % of 104.1 IRE Flag) (dB)

1 POWCI' Ol’l 10.0- 220 -0.48 -2.21 -1.91 -3.79 ~11.42
. ]

2. 8™ ‘Measure’ 5

3. 3tH ‘Multiburst’ S

soft touch

© o 0o oo
1

1
'S
o

H

]
-
=9
© ¢ o0 0000

0.5 1.25 2.0 3.0 3.68 4.0
(MHz)

Average 32 -> 32
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HEd H=- A2 2 =(Short Time
Distortion)

e MO .MMM PZ2OZ IR B2

(125ns ~ 1us) B0 A &= BHot= nglng,
Overshoot, Undershoots= & 2 2.

e =M 2 9% SD

o JoF . £ Al F 2 B 2|7}

T/ /M

MAHO| RFOI AR K| 2B
- Test 815 1 1T(125n5)8 ZBIGHE 41
NTC 7/FCC composite &l S

IOII
9]
=
sl
-]

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .



NTG 7 Gonpodte
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A 7 9= - VM700T =4 3

Short Time Distortion (NTSC) WEm ~o> comeeceec———————
Field = 1l Line = 16

VM700T =&
1. Power On //K

2. 8HH ‘Measure’ &S

—_— e
3. 2tAH “Short Time -

. . . = IEEE-511 §.0% :%51ng.Edge = 142.: %SSD

== ise Time = .4 nSec

Distortion’ = soft touch e i e o 124 mSee

Fall Time = 141.8 nSec

— =

Manual Positioning Bar Left at 20.7 uSec Bar Right at 50.8 uSec
Average Off Displaying Rising Edge and Falling Edge




HEA A =-2tol A2t Y= (Line Time

Distortion)

o« O AHA =2 = 2t AlZE

(1ps ~ 64ps) B0 Al &= B2t = White Bar 2t

2= s d=0 =S II(Tilt)E OFIAlZ.

e =& HF  IRE, %

. 95'% BN =8 ez )| Hetlt
([ 22 HE SHAS 0| A2

. Test |S : NTC 7/FCC composite &l =

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .



XA H=-

/ —_ O

Bar Center

> [« <
Tus 1 s

Distortion = (A/RA)%
* 22 1us Ml AH:

A= 4=

NTG 7 Gonpodte
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Bar & LineTime (NTSC) Wim --> pcc  Composite
Field = 1 Line = 100

VM700T %&I- 100 % = Bar Level

0.0-
1. Power On 120.0
04 « y L= 110.0- Bar Level = 94.5 IRE
2. 8XH ‘Measure’ 5 | | (Ref. b1)
=L 0 ¢ . . N * Bar Level = 94.5 IRE
3. 3t ‘Bar/Line Time’ ,,, | . ) (Ref. Back Porch)
= Sync Level = 37.5 IRE
= soft touch 80.0- Sync to Bar Top = 132.0 IRE
Sync/Bar Ratio = 99.2 %
70.0- (100% = 4/10)
60.0- LineTime Dist. = 0.4 %
' (Rec. 567)
50,0 Bar Tilt = 0.1 %
(Rec. 569)
40.0 Bar Width = 18.0 u sec
30.0-
20.0-
10.0-
0.0—«_. ....______._______.,_..._.......-..L_‘_....__....,.._-,__......~_._.‘__.._......“_.__.__....-....__........

Average 32 -> 32




S BT A2 = (Field Time
Dlstortlon)
e HO|.RAMNA QRO LT A2
(64us ~ 16ms) HR| A &= Hotz HE )|
M A0 JI2I(Til)E OFJAIZ.
« & R . IRE, %
o« JoF: otHN =& Heto 2 S| HotE

/1 O O

e Test &1 = : Field square &/ =, Window ¢l =

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .



| A
»] <« <
0.2ms 0.2ms

Distortion = (A/RA)%
* A% 0.2ms Kl H:
ctOIAIZE o= A=,

W ndow
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D= A 7F = - W700T =A 3t

Two Field Display (NTSC)

Level (IRE 100 = 714mv) Field Time Dist = 12.8 %

VM700T S & 110.0-
100.0-

1. Power On 0.0 \ \

2. 8™ ‘Measure’ 5 80.0-

70.0--

2tH “Two field’ o

soft touch 50.0-
40.0-°

3

30.0-

Luminance at (35.0 usec), Sync & Back Porch are displayed
Average Off Slow Clamp at Back Porch APL = 51.5 %

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .




= A (Chroma-Luma Gain)
e MO| . AMM RO Z ASII AlAEE [}
MSEHA )= 2T 0[S 4T 0|52
X0
« =4 =2 :IRE, %, dB
e JoF. ML B2FE2 L E= 0|4 s=
LIEHLHH & B2 M 2ot S S =€

* Test &/ < : 12.5T Sine-square pulseS X & ot=

&S, NTC 7/FCC composite &l 2

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .



o §9| AN RO ASIEAIAEES tuar
SN M= &= HEC SIHA|IZ

O>

=& &2 :sec
t:§}/c\>+9_| ST 2O A M EIQ| AlSH

T/ T T (s [ R

* Test &/ < : 12.5T Sine-square pulseS X & ot=
&S, NTC 7/FCC composite &l 2

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .
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M=) 9= 54 - W700T 54 3Hd

Chrom/Lum Gain Delay (NTSC) Wfm --> pulse
Line = 17
Chroma Gain = 88.3 %
VM7OOT %zll- Chroma Gain (%) Chroma Delay = -4.6 n sec
1. Power On o
2. 8 ‘Measure’ =& 112 5
3. 3t™ ‘Chroma/Luma 08¢ -
GainDelay’ & soft touch to¢-0 -
100.0 -
98.0 i
0|E =& x| 96.0
- /| T O A 94.0 :
P 92.0 5
(-): MEILES. w0 - :
88.0 . +!
(=) '
(H): I =S. s -
et =RE W
78.0
(_) /\ﬁH E j |- OEI- /E! ' ! i ; i H T T
-40.0 -20.0 0000 20.0 40.0 60.0 80.0
(—I—) : /\ﬂH C jl‘ %% Chroma Delay (n sec)

Average 32 -> 32




HAEHAE H=-01= ¥ & (Differential
Phase)
e MO HIAEA =22 & =2 A
2t0 E A =2 24 Hate

°§PP_:| S| Haot( 2ot A Hots
sS4 R L
« J&: §P 1o S5 Hote [ AAA0| BHotH
So|l 12 F=0A 0] HE *
e Test &1 S : Modulated Ramp,
5/10 step modulated staircase &

FOII

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .




A& A 9l =- 0| Z 0| =(Differential Gain)

« 2 &AM d W= = 2 452 I
Haotl HE R d 59 M= Hat &

cof™ B Hot 2lst Lot BHotH
S

DT REHA M E

= 2| {28 0

kOII

e Test &1 = : Modulated Ramp,
5/10 step modulated staircase &l &

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .



HIA A Q== v]ZolS/m]E #14 - Test
A B

So 9u,

=2 312

k=)

Modu aed 5-3ep Jarcase
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Aol S/ ¢4 - W700T 574 s

DG DP (NTSC) Wim --> pee¢  Composite
Field = 1 Line = 100
VM7OOT &= Xt Differential Gain (%) min = -2.23 max = 0.92 p-p/max = 3.12
< 0.00 0.83 0.92 0.50 -0.48 -2.23
2.0-
1. Power On e
04 « y L= 1.0
2. 8™ ‘Measure’ &+ ols-
= ¢ = 0.0 ——— - - - il T
3. 2"[3_4 DPDG’= -0.5-
-1.0-
soft touch 1.5
-2.0-
-2.5-
T
Differential Phase (deg) min = 0.00 max = 1.05 pk-pk = 1.05
5 50200 0.75 0.99 1.05 0.74 0.12
2.0-
1.5-
1.0-
0.5
o.o.—«—__ e e s e e e me e e c e e e e e d e me e mm e e e eme e mmr e e ot i mmt e b e oon oo o
-0.5-
-1.0-
-1.5-
-2.0-
-2.5 H T T H H
1st. 2nd. 3rd. 4th. 5th. 6th.

Average 32 -> 32
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e MO F|E AT FI|N Ulst &EHS2

2t A0l 2t

e ZH 2| : dB

e HoF: ofHAMN =&, L= =U2A &2
LO|2AH MO =Z LIEIH AlotH SD|3H)
HE ) otHMNH E=0| LIEILE oA &)

01 M ol=Cl.

e Test &S : HSH S H ROl == pus =0
NE=E0H AHHZ0| Sls Al S, Black Burstdl S

I S D TS T 2T T 2T TS 2SS 0O 0O 00O .
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Ao v

Noise Spectrum (NTSC) Wim --> pedestal
Field = 1 Line = 12

VM7OOT &= Xt Amplitude (0 dB = 714 mV p-p) Noise Level = -47.7 dB rms
< 0.0, Band width 15kez to 4.2MHz

1. Power On _5.0-

= -10.0-
2. 8™ ‘Measure’ 5 5.0
— . -20.0-

3. 2lH “Noise _25.0-
-30.0-

Spectrum’ & soft touch _35.0-
-40.0

-45 .0~

-50.0

-55.0

~-60.0-

-65.

-70.

=-75.

-80.

-85.

-50.

-95.

-100.

©0o000005

1.0 2.0 3.0 4.0 5.0
(MHZ)
Average 32 -> 32
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