The international TV standards

10 International TV standards exlst at present all based on
the same principles:

® Physlology of vision
® Line scanning

@ Fleld repstition
[

Colour transmission as separate luminance and chromi-
nance components

Vision characteristics
Mean resolution 1’ (angle of sight),

Optimum angle for picture observation without fatigue of eye ‘

muscles 10°,

H = GObservation angle _ 10° _ i
Optimum line number = 9senalionande _ 107 _ gaq jings,
*angle of sight 1

Field frequency without motion blurred >12/s,
Fleld frequency without flicker >50/s.

Number of |ines per picture

Frames of 525 and 625 lines are still In use. Resolution
being too weak at 405 lines and the frequencies required
being too high at 819 lines, these values have been
superseded by 625 lines.

These apparently odd line numbers derjve from the early
" times of television and are due to the frequency divider and
multiplier techniques of the sync signal generators, -

Field frequency

The crucial factors were the limit of fl|cker and the available
AC supply frequency (50 or 60 Hz), since the early scanners
(Nipkow disc, Weiller wheel and film scanner) were all driven
by AC supply-operated synchronous motors. Hum bars
resulting from inadequate filtering and other AC line-fre-
quency pickup were thus negligible. :

Field frequencies of 50 Hz and 60 Hz in conjunction with
500 to 600 lines per frame led to a video frequency band of
more than 10 kHz. This was not acceptable for the frequen-
- ¢y channels available for TV transmiiters and also because
of TV receiver technology and cost. An ingenious trick

(F. Schréter, 1927) cut the required frequency band down to
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Interlaced scanning with 60 fields (right) with 25 frames (left)

BASIC STANDARDS

half: Interlaced scanning of a first field consisting of the
odd lines and a second fleld consisting of the even lines
(Hlustration below). Thus a frequency of 50 tield/s (flicker)
together with only 25 frames/s (frequeny band) was obtained.

Colour transmission

Three colour TV systems were developed independently of

each other regarding the number of lines and field frequency:
NTSC™ 1948,

PAL 1961,
SECAM _ 1957,

The luminance signal is necessary for compatibility with the
existing monochrome TV receivers. The three primary sig-
nals red/green/blue are transmitted In the form of colour
difference signals (with reduced bandwidth) relative to the
luminance signal. Only two colour difference signals are
necessary (the third being produced by electronic calculation

In the receiver),

The two colour difference signals modulate a colour subcar-
rier — simultaneously with AM in the NTSC and PAL systems
and successively with FM In the SECAM system. The modu-
lation frequency spectrum of the colour subcarrier is inserted
in the frequency spectrum of the luminance signal at the

upper end of the video frequency band (half-line or quarter-
line offset).

. Observation of international TV standards is necessary in

view of

international exchange of programs,

design of TV transmitters and transposers,
production of TV receivers,

design of video recorders,

development of measuring instruments and systems.

Basic TV standards
(tablles on the following pages)

Two basic standards have been adoptéd for the international
exchange of TV programs: :

FCC standard CCIR standard

Lines/frame ...... 525 825
Fields/s .......... 60 50

Colour system .... NTSC PAL/SECAM
Video bandwidth ,, 4.2 MHz 5/5.5/6 MHz
Colour subcarrier . 3,58 MHz 4,43 MHz

The different video bandwidths of the CCIR standard are not
so much due to field and line scanning procedures, but rather
to the bandwidth available in the TV transmitter channels
(see broadcasting of TV programs, following next double
page).

The main problem of standards conversion is the conver-
sion of field frequency from 50 Hz to 60 Hz and vice versa.
For this purpose, the picture information must be stored and
then scanned at the new frequency. The electro-optical
analog standards converter uses the screen of a high-resolu-
tion display tube of suitable persistence.

Text continued following next double page
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.Standards for monochrome television

e R S A D P - I ] 3} e -
Standard {BIG CebK T H h LK g O ML i NS
CCR L ORT ¢ Belgium UK . FOPTAY 7 “'France  * FCC -~ -, . South America
Frequency VHFIUHF VHF/UHF UHF VHF/UHF VHFIUHF VHFUHF VHFIUHF VHFUHF
Number of lines per frame 625 625 625 . 825 625 625 525 625
Field frequency Hz 50 50 50 . - 50 50 50 60 50
Line frequency Hz 15 625 15 625 15 625 15 625 15 625 15 625 15 750 15 625
Duration of line sync pulse us 4.7 4.7 47 47 4.7 4.7 5 (4.73) 5 .
- Duration of tine.blanking pulse us - 12 12 12 12 12 12 10.8 (11)3) 109
fFront porch us 1.5 1.5 1.5 15 15 15 1.9 (1.75)2) 1.9
Fiela blanking interva! Lines 25 ‘25 25 28 25 25 19 to 21 "191to 25
Video bandwidth MHz 5 6 5 55 6 6 42 42
RF channel width MHz 7(B)I8(G) 8 8 8 8 8 6 6 )
Vision-sound carrier spacing MHz +5..5 +6.5 +5.5 +6 +6.5 +6.5 +4.5 +4.5
- +5.74%) )
Width of vestigial sideband  MHz 0.75" 0.75 1.25 1.25 1.25 1.25 0.75 0.75
Spacing of vision carrier from : )
nearest edge of channel MHz ) +1.25 +1.25 +1.25 +1.25 +1.25 +1.25 +1.25 +1.25
RF sync level . % 100 100 100 100 100 <6 100 100
RF blanking level -~ % 733 75 75 76 75 30 75 75
RF white level (residual carrier) % 10 12.5 10 20 10 400 (110)2) 10 : 10
Type of vision'modulation C3F neg. C3F neg. C3F neg. C3F neg. C3F negq. " C3F pos. C3F neg. C3F neg.
Type of sound modulation F3E F3E F3E F3E F3E A3E F3E F3E
. F3EH®) .
Frequency deviation kHz +50 +50 +50 +50 +50 - +25 +25
Preemphasis . . uS 50 50 50 | 50 50 - 75 75
Vision/sound power ratio 10:1 to 10:1 to 5:1to 5:1 10:1 10:1 10:1 to 10:1 to
20:19 5:1 10:1 . 5:19 5:1
" 20:1:0.26) :

*) Group of lerritories represented by the French Overseas Post and Te!ecommunicaﬂoﬂ Agency.

) Also designaled K'. .

2) For colour transmission according to NTSC or SECAM.

%) 73% instead of nominal 75% applies for TV transmitters of high finearity

also-in the sync range (burst, chrominaace signal).

4 20:1 in the Feqeral Republic of Germany as of April 1976 for all TV trans-
missions ol the three programs.

) 6.7:1 and 2.9:1 in Japan.

¢) For dual-sound or stereo sound in the Federal Republic of Germany
(at present in 2nd program).
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Basic standards for colour television

PAL

System NTSC - o ‘ ] L v . SECAM - 7
Standard ™M B, G, H o { M SN B,G,H C D, KK1L L
x :
Luminance signal E'y=03E,+0.59 E4+0.114 E
Colour ditference E,=—027 (E'sE") E',=0.493 (E'5—E') D' =—1.9 (E'E")
signals +0.74 (E'-E') .
(chrominance E'5=041(E'5—E") E',=0.877 (E'x—E)) D'g=1.5(E'5E")
signals) +0.48 (E'-E") ' 1o _ta
. s = A-D =
Correction of colour —_ — i R 85 (fin kHz)
difference signals g =ADg 14+ s
255

Composite colour
video signal

v Type of modulation
Line frequency f,

- Field frequency

- Chrominance

subcarrier freq. fs¢

Relationship

between fi.and f,

Béndwidth_/ deviation
of colour difference
signal

Amplitude of chromi-
nance subcarrier

Duration of burst
Phase of burst

Identification

Eu=Ev+
E' (cosusct+33°)
+ E'q (5in wgct+ 33°)

157342642005 Hz |

59.94 Hz
3579545 =10 Hz

455

A - f
€T 5
fsc + 620/—1300 kHz
VEP+(ER?
9 =1 cycles

180°, relative to
(E's—E')) axis

4433618.75 +5 Hz [ 4433618.75 +1 Hz

50 Hz

Ey=E'y+ E'ysin wgct £ E', COS wgct

. Suppressed-carrier amplitude modulation of two subcarriers in quadrature -

15625+0.016 Hz

15625 +0.016 Hz
50 Hz
3582056.25+5Hz

15734.264 +0.05 Hz
59.94 Hz
3575611.49 £ 10 Hz

1135 1 909 . 917 1
foo = (22 + —)-f 1 fo= 222 (2L N
sC ( 4 625) H . | fSC 4— ) fH sC 4 + 625) fH
foe+ 570/ fsc + 1066/ foc +600/—1300 | fo+620/-1300 kHz
-1300 kHz | —1300 kHz kHz '
TEYY TE Y
V(EGE+(EY)
10 =1 cycles » , 9+1 cycles

+ 135° for odd lines in 1st and 2nd fields

—135° for even lines in 1st and 2nd fields
+135° for even lines in 3rd and 4th fields

relative to £, axis

—135° for odd lines in 3rd and 4th fields

by E’, component of buist

Em = E'y + G-cos 2xn(for + D'*gdfop) -t or
E.'Y + G-cos 2n(fog + D'*gAfog) - t
G = Function of f, and fg g; see Amplitude of
M
15625+0.016 Hz
50 Hz

f.a=4406 250+2 000 Hz

f,y=4250000+2000 Hy (o= 4268=20kHz)"

fon=282-f,, f o= 272+,

Af =280 + 70/—-226 kHz, Af g = 230 + 276/—120 kHz

M-’ 1+j16F | M, = 11.5% of _fes
° [1+1.26F| luminance amplitude; fo  fam

for lines Dy +350 kHz deviation at max. 540 mV
for lines D'y: — 350 kHz deviation at max. 500 mV

E’ and D are gamma-precorrected values of chrominance components E and colour ditference signals D.

chrominance subcarrier

SQHVYANVYLS 2ISve
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COUNTRIES

T standardfor ] . ACsupply | ACsupply
Cotntry ** " "VHF "UHF. Colour - | Nom, voltage " Freq. : Nom. voltage. .- Freq.
e . ": '\“ PN ,‘ Lo ’ V , Ry HZ ; ,;:' HZ “
J Philippines M. NTSG | (127)/220) 60
, ‘ Poland D K  SECAM | 220/380 50
Jamalca N NTSG 220/380 50 Portugal B G PAL 220/380 50
Japan M M NTSC | (115)2001) 50/60
Jordan B G PAL 220/380 ° 50 Q
K Qatar B G PAL 2401415 50
Kenya ‘ ) B G PAL 240/415 50 R
Korea (North), ’ ] '
Democrat. Rep. D K PAL 200/346 60 Romania D K PAL 220/380 50
220/380 . Rwanda K1 Ki° SECAM | 220/380 50
Korea (South), :
Rep. M M NTSC | 200/348 60 S
: 220/380
. Salnt Christ.
Kuwsit B G PAL 2400415 50 and Nevis ©~ M NTSG | 230/400 . 60
, Saudi Arabla B G SECAM | 127/220 60
L _ ' 2301400 ‘
Lebanon - B G  SECAM | 110190 . 50 gfenr?gt . g1 21 ;;EEAM ;%%8 gg
220/380 on
Lesotho | PAL 220/380 50 Singapore B G PAL 230/400 50
Liberla B - PAL 120/208 60 SOLlltth Africa | | PAL 220/380 50
Libya B G  SECAM | 127/220 50 - gggmg
230/400
Luxemburg B G  PAL 120/208 50 Spain B G PAL ;%%g 50
L SECAM | 220/380 ‘
: , Sri Lanka B PAL 230/400 50
M Sudan B PAL 240/415 50
Madagascar K1 K1 SECAM | 127/220 50 Surinam - M NTSC 127/220 60 .
220/380 230/400
Malawi B G PAL 230/400 50 Sweden B G. PAL 220/380 50
Malaysia B G PAL 230/400 50 Switzerland B G PAL 220/380 50
Maldives B8 PAL 230/400 50 Syria B G  PAL . 220/380 50
Mali B SECAM | 220/380 50 :
Malta B PAL 240/415 50 T
Mauretanla B . . SECAM | 220/380 50 -
Mauritius B SECAM | 230/400 50 ﬁ‘\"zif”'g g . ﬁ’:'i gggjggg gg
Mexlco M M NTSC 127/220 80 T alan Ki Ki SEGAM | 1277220 20
Monaco L G SECAM | 127/220 50 090 220/380 ;
Mongolian G PAL 2201380 Tunisia B G PAL 1271220 50
People's Rep. D K  SECAM | 220/380 50 - 5 G §AEEAM ggggg 5
Montserrat M NTSC | 230/400 60 urkey : ,
Morocco - B G SECAM | 1271220 50
‘ 220/380 U
Mozambique B G PAL 220/380 50 Uganda B PAL 240/415 50
United Arab
N Emirates B G  NTSC | 220/380 50
Netherland gigﬁ?g
Antilles M NTSC | 120/208 50/60 Uruguay N PAL (127)/2201) 50
i _ USA M M NTSC | 1171200 60
Netherlands B G  PAL 220/380 50 USSR D K SECAM | 2201380 50
New Zealand B G PAL 230/400 50
Nicaragua M NTSC 240/415 60 V
Niger K1 K1~ SECAM | 220/380 . 50 Venezuela M M NTSC | 2401415 60
Nigerla B PAL 230/400 50 Vietnam D K - SECAM | 127/220 50
Norway B G PAL 230/400 50 . 220/380
O ' Yemen (North),
Oman B G PAL 240/415 50 Arab Republic B PAL’ 220/380 50
Yemen (South), :
P Democr.Rep, B PAL 230/400 ‘50
' Yugoslavi :
Pakistan B G  PAL 2301400 50 vgosiavia 8 G ML 2201380 50
Panama M M NTSC (127)/220") 60
Papua ) Z
New Guinea B G PAL 240/415 50 Zaire KI Ki  SECAM | 220/380 50
Paraguay N PAL 220/380 50 Zambia B PAL | 220/380 50
Pery M M  NTSC | (12712201 60 Zimbabwe B G  PAL 2301400 50

') Three-phase supply network without neutral conduclar,



- INSERTION TEST/COLOUR BAR SIGNALS

Insertion test signals

Luminance
v bar == 2T 207
1.00

Staircase

aves

05 1| 104 20|l 40 |[ 48 || 58
(0.5) } (1.6) [{ (3.00 f(4.43) ] (0) (0)
MHz || MHz || MHz [[ MHz |} MHz MHz

0.65+

0.44 -

030l

6 & 10 12 16 18 21 24 27

PRSI S S

1H/32
303132

Luminance
\%

P bar —~{ 2T p——Slaircase with scharriar—‘——vi

1,00

0.88 -
0.72F

0.58

0,441 —,
0,304

L

L T e G H2
5 6 113 15 0 22 24 26 28 303132
v r—-—Subcarlisr*—;—w
1.00
0.86 j
0.72
0.65 —
0.58
0.44
0.30
Lot b b b e g 3 HA32
17 303132

CCIR Insertion test signals for (from top to bottom) lines 17 and 18
(in parentheses: frequencles of Insertion Signal Generator SPZF
standard model) of 1st field and lines 330 and 331 (with and without
sialrcase) of 2nd field

Colour-bar signals (right)

Top: EBU colour-bar signal with 100% saturation and 75% amplituda for
slandard B/G, PAL .

Centre:  EBU colour-bar signal with 95% saturation and 100% amplitude for
slandard |, PAL

Boltom: FCC/EIA eolour-bar signal wilh 100% saluration and 75% am-

plitude for standard M, NTSC

IRE uaits

10,
100}
90

T G S S O YO S U SN W TN Y T N ST T

Luminance bar -

i

21 12,87

Staircasa with

Ly

subcarrier

IR S S

~24

IRE units >

100
90

0

36 44 51 60

Sinawaves

Lt H128

68 74 80 86 92 98 104

Subcarrier '

Sl P g g HAI28

~24

0 812 24

2 40

48 56 6468

7 B4 96 104

Insertion test signals for standard M; on top for line 17.of 1st fleld
and above for line 17 of 2nd field (corresponds to line 280 of plcture)

V (Vcevs)
1.0

0.5

ViVeevs!
12

1.0

ELA units
100 ~

{286

AR .
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1.0 Graen
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Channel definitions

The tables present the definitions of channels for various

.countrles, grouped by standards,

Occupancy of satellite channels see page 7,

Right: Relation of vision, colour and souna carriers (VC, CC, SC) and of vesti-
glal sidebands (VSB) and upper sidebands (USB) within the channels of 6, 7

and 8 MHz bandwidth for varlous standards

CHANNEL DEFINITIONS

8 MHz

Ve
0 dB (sync Jevel)

uss

e

L1008
M,N

~20 dB

RS 2 S R AR AL %

+1.25)

1358 <4245 475 Mz
el

Ve
'! G dB {sync tevel)

7 MHz

usa

~10 d8

. -13 a8
Below: Relation of VG, CC, SC1 and SC2 and of VSB and US8 for standard G 8
with dual sound B |2 1]
{=1.261-0.7§ 0 *9 +5.5+575 MHz
lo} 1+ 1.281 N
"8 MHz
VCO d8 (sync level) p vc_oas (3ync level)
o
~10 48 3¢ o
Sl f L .
7 ~16d8 b
} LC.Q" 98 f/’ ;2068 I ﬁ-l
o T has PoasTe &t T (o128 e a .BQI:ZDIS e
VHF channel definitions
Band Chan- Channel . Vision Sound  Band Chan- Channel Vision Sound  Band Chan- Chanpel ..  Vislon Sound
nel  limits carrler carrier nel limits carrier carrier . nel limits  * carrier carrier
MHz MHz - MHz MHz MHz MHz . MHz MHz . MHz
Standard B (7 MHz), Australia Standard B (7 MHz), Europe Standard B (7 MHz), Europe
: Special cable TV channels (CATV)
IF - 33,15t040.15 389 33.4 IF - 33.15t040.15 389 33.4 -
IF - 33.15t040.15 38.9 33.4
0 45 10 52 46.25 51.75 E 2 47to 54 48.25 53.75
| 1 56 to 63 57.25 62.75 | E 3 54to 61 55,25 60.75 S 2} 113 16 123 Digita] sound
2 63 to 70 64.25 69.75 E 4 61to 68 . 6225 67.75 S 3 broadcasting
: S 4 12510132 126.25 131.75
3 85to 92 86.25 91.75 E 5 17410 181 175.25.180.75 <l S 5 13210 139 133.25 138.75
(1 4 94 to 101 95.25 100.75 E 6 181to 188 182.25 187.75 (5,)yS 6 1391to 146 140.25 145.75
' 5 101to 108 102,25 107.75 E 7 1881to 195 189,25 194.75 S 7 1461to 153 147.25 152.75
5A 137 to 144 138,25 14325 1l E 8 19510202 196.25 201.75 S 8 15310 160 154.25 159.75
E 9 20210209 203.25 208.75 S 9 160to 167 161.25 166.75
6 174to 181 17525 180.75 E10 209 to 216 210.25 215.75 S10 167 to 174 168.25 173.75
: 7 18110 188 18225 187,75 E11 216ta 223 217.25 222.75 :
N 8 18Bto 195 189.25 194.75 E12 22310230 224,25 229.75 S11 23010237 231.25 236.75
9 195to 202 196.25 201.75 - S 12 237 to 244 238,25 243.75
10 208 to 216 209.25 214.75 S 13 244 to 251 245,25 250.75
11 21510 222 216.25 221.75 S 14 251 {0 258 252.25 257.75
: >l S15 258 1o 265 259.25 264.75
(So)") S 16 265 to 272  266.25 271.75
S17 272to 279 273.25 278.75
S18 27910 286 280.25 285.75
S19 286 to 293  287.25 292,75
S20 29310300 294.25 299.75
W S, = lower, S, = upper (ATV bands).
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