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ABSTRACT

This thesis presents the method of utilization of the cosine-
squared test signal which can be generated by the Fourier approximation
technique. The use of cosine-squared pulse offers advantages over qonven-
tional test signal for circuit design. The author has used the cosine-
squared to design the shunt peaking of a video amplifier. The design
procedure of this circuit is considered both in time domain and frequency
domain.

In this thesis,the method of measuring gain and delay distortioms
of the chrominance signal by the used of modulated 20T pulse as test
signél are presented. The author simplifié€d the explicit expression
relating gain(A) and delay(¢) given by Siocos(1968). To classifing the
distortions. It .is possible to obtain the formula for each case. This
method is prove to be very useful and convenient in practical. Various
nomographs are constructed, these nomograph are prqved to assist in

-

reducing the waveform transmission measurements to gain and(delay distortioms.

*

In addition to the nomograph method distortions can be restored
to its undistorted form. This thesis presented a variable gain and group

delay equalizer for chrominance distortioms by series resonant technique.
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H, (8)+H,(S) 28 ()
2H(DHY(S) - | g (5) [1-e"FT] - (2-25)
H (5) + H,(S) P .
namunln  H(S) : 2 H,(S)H,(S)
H, (8)+H,(S)

Buiaw. sty nIueWesu  (Inverse Laplace transform) swumasfl (2.25) azla

h(t) = hp(t) - hp(t—ZT) (2-26)

h(t) naunmafl (2-26) ffeduNadhdusuesimeatminhisey @oiflu A periodic Pulse

aumavans Keuanslugd 2.8
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h>(t)
A g
. /\ /\
- - ' ! : i
0 : T 21! b 3T 4T 1 5T
|
~u V(- ! ' ! ' |
1 | 1 | X
l | ! i |
! |
| | 1 ]
(b) ' Lo | ! :
: 1 1 1 i &
0 'T 2T 3T 4T 5T
|
|
A heh) :
1
]
(c) 1
]
i
D T ¢

3 2.8 (a) Lfluﬂoﬁ'ﬁ’uhp(.t) (b) uentu ho(t-1)  uaz

(c) i A periodic functionifnean(a) auman(b )

v v L)
2.5.2 n'\'sn"m'amwwﬂumv&a's?!\mﬂu

oL
o

et ~ v
nsmgivesivntuey launifsaviagauAsonilnsnnisnszsnvaynsugiIosves h(t)

nnguns (2.16) Lﬂmmmmv'n"Cn Anerafl '

el
-

g 1 [T n(n I ar
-~ Tt =1/2
Toedl h(t) = sinz .usot = 1l -1 cos 47t 0<t<t,)
2 2 T T, <ter
° 2
C = 1 [f2 .
n P /. {1-1cos 4nt} , {cos n2mt -j sin n2mt } , dt
° 2

2 T T . T
t
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C = Sin ny - sin (n-2)7
4 nm 8(n—2)-"

- sin (n+2)7
8(n+2)w

+ 3 {cos(nm)-1 _ cos(n-2)g-1 _ cos(n+2)g-1 } (2-27)
4n T 8(n~-2)m 8(nt+2)n

-

qunsil (2-27) ﬁw}v (real part)vev c =0 woniuf

ol— B

o "7, +2

sun1s hy(),h,(t) (Hugevintwevindiug uazinffufuay hp(t) a1 Bou Tusunslaan

Ej.nwot
hy(t) = 2.2 , = 2 £(t)

[
]
[ne]

(2-28)

i
N
[ omen
—
!
—
m
[
N
€
(e}
(a4
|
—
m
l
.
N
1]
(e}
(a4
—

21 1 (fhustusaf o 1,3,5 veeenenenennnnas (2k=1)

Cn =3 {-_1 + 1 + 1 }
. 2nm 4(n-2)m L(nt)w
= _4] )
n(n-4)
Tunhuev 1 Ruafiu -7
. 2k-1 jow t
hz(t) = 2j "¢ 4 e 0" L, £(t)

=l (aZ-4)r

8 sin w,t =8 _sin 3u t -8 sin Sw t .......28  sin nu t
3n 15n 105+ n(nZfyr

(2-29)

fun1g (2-28) tar (2-29) 1fouiThwsuewvover w8 (frequenct domain) fe

Hy(8) =1(@-8 )
2 S (2.2
0
(-H ; LW .
H,(8) % .31_ . "42—0——;—}..(30 —_l_.wo -1 @y "1(2-30)
5 T“"& i Sz+9wg 21.. +25“’g n2—4 32+n2wg
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TunﬂsasﬂvwsﬁuwLﬂasﬂunﬁuﬂavavasTﬂuﬂ N(S) ifhiasuaz D(S) fusquvaeIndTuilos
9 S uaz D(S) ifhuigesm TndTuilua (Hurwitz Polynormial) Halnlaaiuszunafld

azapviBonind n Tna waz n-3 #ls dansu e nduialuidoulafie

a : -
k-3 k=5 0 (2-31)

K k=1, .
b S< by 48+ =m - === by

. H(S) =

Taunanusinsoviiuaauinaylu Network 2zle 5 Twa 2 T3 uaz 7 Ina 4 1+ anuaiu

TFm3u k=5 Wﬁﬂsmﬂaﬂnwsﬂuétﬂa;ﬂvﬁﬁu
2H1(S) HZ(S)
H (S) + Hy(8)

H(S)

=

32w<2382+672w4 .
% 7.3 3.2 7 5 (2-32)
8S +15ﬂw 8 +200w S +150ﬂm S +672w S+135nw

o
~
wn
~
1

wnupr 0 = %1 =-% ﬂﬁﬂuﬂ\ﬁﬂﬁﬂﬂﬂ%ﬂvﬂﬂﬁﬂaé'% = 2 Auflusunis (2-32) azla
2 2 . 4
. + (42/8
B (8) = —5——4 3 (4 é 2 4 6 / (2-33)
S™+157 S +257°S +75m 'S +217 S+1357
16 A 32 L 7256

twsﬂz€1nwﬂuﬁﬁ S=0 q:tﬁﬁﬁﬁﬂﬁvnﬁquﬂuﬂﬁa
oo

= J f(t)dt = 1
g

H(0)

Hatiu a, aznevIniu b asfusunasfl (2-33) avAevguLAe N(S) papuninLan3 sl

N(S) x 135 « ﬁvﬁu H(O) qznafiv 1 sunas (2-33) i oulniefl
1344

; - o oaset 2 135
] ﬂ ﬂ
| . A5m 2 135w
ags) = 443 | 256
§5y 15, 2ch, 25,263, 75,4 g2+ 21g,4,135.6

16 4 32 b 256

0.99 s
_ k. 506.98 (2-34)

s54+ 9.25 sh+61 §34228.3 S2+511.4 S+506.98
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Tna (Pole)wesvw D(S) fe

5, = -2.161636
S, = -2.02102 + § 2.345973
S, = =1.523163 + j 4.705427
] °l
lunsfiwoveeveviaan o AS(S) = As(t) ol
Ag(t) = 4.107824¢~ 271810 5 9g46c72-02102E o 5 345973t + 0.9567262¢ 72 02102t
sin 2.345973t + 1.1867583¢ 1-223163t o 4 705427t
~0.47980193¢~1+223163t ;1 4 705427t (2-35)
As(t) = 1.15
max
Tunhusvifgafiu
oSy = 9.84465"+1603.18725%+4.8641716
7 '
s+ 14.39s%+ 172.728%%1247.285% 3 2

+6548.73574+22695.775 +48770.415+48647.16
(2-36)

Tnsvov A7(S) fa

S, = -2.63875 -
s, = _2:555517 + § 2.346882
S, = =2.002487 + 3 4.692924
5, = -1.330621 + § 7.57489

lun<fimovyuyeviaan d’k7(s) = A7(t)

/
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A () = 8. 245¢~2-63875 g gu3206e™2 22 Fotn 2.346882¢

_10.41e-2+5425178 o 36882640, 583432627 00248 Cains 692024¢

+2. 1436528 2+ 002487t o 4.6929¢-0.1518173¢ 2+ 330621507 57480t

-1.330621t (2-37)

+0.021¢ cos 7.57489t

snaunasil (2-37) 4 t=1 wuﬁnqunﬂavTﬂWﬂﬁnﬁﬁvaavﬂaéﬂa 0.994 [qnaun1s (2-35) uas

(2-37) namauaﬁavﬁauﬁwﬁuﬁa&ﬁvuaﬂv1ujﬂﬁ 2.9 a uax 2.9 b
" .,5;1 (t)
1.1794

1.0797 — (a) AS(t) = 1.15 .

0974 /
i/‘ Y () A, (t) = 0.994
!

0.879
¢
0.77% H \

0.67%H

0.579]
0.479 N
0.379] i v

3y “\
0.27% I" \}
0.179 /; X=

0.079 /' I’ \\\- -
/ - . .

: 0,6:21 - r . \\T}ig—"':---——v‘—_-_-;_;_——-_mﬂ“——..—.._...__
L L\ ] ¥ T B L)
0 . 1 z 3 4 5

3Uﬁ 2.9 uanvwauﬁwuwavtaaﬂﬂﬁnEuﬂaQWﬂﬁ-nﬁﬁvaavnsﬁ As(t) use A7(t)
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unfl 3

-t - -~ - .‘ L d °
nrs¥aanuhn i ouyoedinsanisuaziian_1nonluNaeshang afiulalaunifivaay

(The Méasurement of Gain and Delay Distortion by using Cosine-Squraed pulse)

3.1 wmh L3,5,11]

LuunfiaznannBunis¥anninha (fou 18 1Ry Tauloiadiong Loty Talaunn-

ERCEN

Tunﬂsﬁﬂﬂmauﬁﬁwavaﬂuﬁvaﬁn%uvﬂuﬁﬁuTw1ﬁﬁﬁﬁ naannapugNutiuglAsduliug
FRI1ULIUUAZR LAY ﬁuﬁﬂqaagl(Luminance ~ Chrominance Gain and Delay
Inequality) Taunaslatyninsay (Composite Signal) Fausznouniufiaglaunn-
Mooy n3alalotnhivsoves v iaot ik LufifaznainBeifaglalounaiivaey (Cosine
Squared Pulse) sufiufiagiion (Pulse Mod) ﬁﬂﬁ%uﬁﬂﬁuﬂ%ﬂ:wavﬁ (Color
sﬁbcatrier) 1un1ﬁﬁ1ﬂﬁﬂ15uﬂnnﬂuuLhﬂﬁuﬁﬁﬁ%m1huazitﬁu51au (Envelope)
Tﬂutoﬁ%:ﬂ35uwaQWaQ (Baseline) Susuase waslunsiif idanauhn fouduluse
uunésﬁv ﬁ%ﬂﬂ%ﬁﬁvLnatﬁuﬁTQUﬂavjﬂuwavﬂai (Envelope of Baseline) ﬁva{ﬂa:
o Fusnvazeaylen wdslalaiihiisnauasofstsenlasnees@alasiny

(Oscilloscope) 1munns%¥aniven (peak) QQQﬂuazﬁﬁqnﬂavgﬂuﬂaétSﬁﬁﬂ1u11nﬂﬁuam

nafdnswsqy (Gain) uaz? LsuBuBalod (Delay Inequality) 1n

3.2 nquﬁua:nﬂsnﬁgmsdﬁL%ﬁwavnaﬂuﬁmLﬁuuﬂavﬁmsﬂnﬁ1ﬂUﬂuua:ﬁLau {7,9,10,11]

n1manukinfisureviigyw® (Chrominance signal) Hetiasrwun
(gain)ﬁv1ﬂﬂmm§hvm A uaz vl Aian (T) TﬂunaaﬁnﬂﬁsnﬁuamnﬁﬂaﬂuﬁmLﬁuuﬁv
A uwar T, ﬂ:ﬂuﬁuéﬁuﬁﬂuaﬂﬁvaavaﬂn;ﬂuwavﬁaé §v1uwﬁvdaﬁﬂaﬂwsﬂuﬁﬁuanaﬂngﬂu

- g o P
waviag Bauasofisznamwhe fivureuiaginlussuwmassy (System Under test)
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. , - . )
a:ﬁuaﬁaﬁmmqmﬁwﬁvﬂﬁuiwu LU SzUIMAFBURIANNaNINAIUAILR A L RuuravdRI1vu
" L) : T * - " ,me -
(gain distortion) suqviRuIntennulinifounavawing #iag (Time delay I . .
: . - . ] - : ¥ oz - )
Distortion) (favesvifun v3ofinanavadwln tiounviinsig gat vy Riag v
A SR e o -
Luuntia suanvranisehuinaauha L swivEns D 1soesuas Iny fian Taoas 3o
- ’ yl'. N T V) ‘ « °
ua:nﬁsuanvnﬂTmuﬂs:uﬁmﬂduﬂﬂﬁnﬁnun1nﬂavﬂﬂuaﬂﬁvaavﬁj1uwavﬁaﬁua:ﬁws1nﬂ1w01uﬂ1

Alymafiu (A)  uwashiagdudmedm (T)  A¥uRushu

- L) ’ i -t - ‘ L] - . - ®
ATNIIRWIBNERIINITVL L URSA 1auBuBAIeRR ninumiyiinuunisaiuan

Hanall
LE(E) = wuelanthenduzey Talountiseviiag
ult) = audTed anuvuwey Taleunifivasuifag
I(t) = iHudTau auaqweslaletiniiuaeiian
Y &Yy =  wuwnweviualausuaivees lelatiniiaaoviiad
A = ﬁhsﬂn{sﬂuiuvavTﬂTﬂﬁnﬁﬁuﬂauﬂaéﬁTﬁgnsauﬁuLuauuu
(base band)  f¥uusHu
‘T = Fiagdudeod awwfligniauealy n%auﬁwﬁ%ﬁ@ﬁﬂmﬂﬁv1ﬁﬁnﬂs
i
T, =  grzuTidRlvevouinueviay lunsfwew 20 T pulse fe

2 Ws. yaz 12.5 T pulse %o 1.25 us luszuu PAL
System, . 20T 1u1:yUNTSC , T =0.125 us

»~ o - >~ -~ o >~ . y
23n13nuanlafiensensng 1 ez lnfutTaunwuuuazawanetf

U(t) = £(r) + Af(t-1) (3-1)

1(t) = £(t) - Af(t—T) (3-2)
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> t
Talavinh Sywauiasagelugnien
Af (t-1)
ATTITN
// \\
N\
. t
—>{1 ;EﬁﬂkLL
. \\ )
\ )/
NQ\JJ/

\;U(t) = f(t)+Af(t-T)

Az [
\\
2 _‘_fb,_J%w £(t)-Af(t- )

Hyy s tain e saian

. ps

31)91 3.1 gﬂttWﬂavﬁ1ﬂuﬂﬂtﬁuuﬁvﬂu1ﬂ uwazfiiay
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. : 4
uazAqusuuy (baseband) nfie

1 cos” ft  0<te Tg
f(t) = 2 2T, (3-3)
0 t>T
(o]

n1svaan LU Tadatuuuuazatuanvlamunisunuaiaunas (3.3) avlusunas (3.1) @
: ° »~ ’ : . -~ ’ ’ . L]
waz (3.2) awatfiu aantdudladamuaivazni inismsauan Y, uez Y, #7u 1B

> . >~ ' ' s ' ' -
AMavamuuazmiinesmswan Yoo LA INN1T¥AR T BUY B ATy BAIIN FUTD A Y

Y1 & Y2 ﬂﬁsazﬁﬂLﬁuuﬁuwuﬁﬂmaQWaﬂﬁqum Yoax qnman1seruraiazniniea

: e o . S e
ﬂﬁnqﬁnwﬁgmsaqLSﬂwavﬂﬁﬂuﬁﬂLﬁuuwavnqswuquwuuuauuﬂﬂv1ﬂﬁvﬂ (ABn1MgasaILSR

Kouanyluniawuanil 2)

(3-8)
A = l_(yl'*'YZ'*'Ylyz)

I+ (y 1+Y2'y 1}’2)

- Y
Taunmualn 3 = 1 ,y,=_2

ﬁﬁnLﬁuﬁTaﬂﬁﬁuéﬂvﬁgﬁUﬂavﬂaéLSﬁaﬂuﬁsnn:nﬁﬁﬁﬁLaﬁ duderodf ( Delay

Ve . . . . ‘ o . 8 Mg ¥
Inequality) SqmPiudhivA uInuazAtavwey Y (uaz Y o aawahku Senainlagns
3 lunmaRiad Budeedf efl (ABnrsmagasen Sadvuaavlunrmand 2)

-1

T = ;33 cos 1+ 8y1y2
g4

{1"()'1"'}’2'*”}'1)’2)}‘ {1":(}'1"72")’1}'2)} (3-5)

' v e > s : - .
nﬂuaﬂﬁvnﬁuanua:nqauuavt5uﬁTadm1uaﬂvnﬁn3ﬁuvpuﬁaﬂ Y; 48r Yo nhnas
. . Y
» [ - . .
normalized MufvengvgruswiduiTadauu ufifle Y, = Y uee yo © Yz
¥ max

Yma X
aunas ( 3-4) URZENNS (-3-5) LﬂugnsdﬁL%ﬂﬂiﬁiun{sﬁﬂna{uﬂﬂLﬁuuwav

fas1uuiuuaciiag Dudalodf Atusaiu
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3.2.1 fmmmmmsuLﬁuuTﬂUﬂq'lmmnmwmifmﬂ-w'mauwLﬁm

(Distortion Cause by Gain Difference Only)

v el . Y P @, I3 [
Tunsfitiuanvinnuen Y, uez Y, arlanmbelanitu 0 Huevusslulinnu
: - . ; & : & - ! .
nafounaed iag  induffe f= 0 insnzaziuaubn i foud  intudedunadutin oy
N - 4 : ~ o
209 TRTI0 D0 L AL FuFursauane niAusdvla el

o ¥y wfe Yo Tandh o aums (3.5) sznawiil

I = _Egcos—l @9) = 0
™
- - ' & Y
WREEUNIS (3-4 ) [rnauitu 1- 7
_ 1- Y19 _ max (3-6)
+ Y
I+ ¥1,2 ! 7
max

A - * - ’ : -
W (yy.9) w30 Y evsfanifuuam3eay (devuranauinvesaauhin foudltumusiu
’

Fegu (3.2)

) ,.\_._._‘1’__..- Ymax
"""""" AT £
} / / \. -/f_ -—« .reference bar
/ \\

’ Y
] "L‘L’/
(n) #AsIn1 s wan A=]l-y (v) ﬁ’m’imwu‘iugv A=l+y
Ity l-y

gﬂﬂ 3.2 usauaruunnaivean A uhin fiouysviinsigunues v i
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A uRn Rouraeinsnisveny (€) fsrsanlasnaunis (3-6) srotl

2Y/Y_-

€ = 1 -A = '?L max 3-7
TV,

o ’> Y £ = -

011 Y/Y o Hefu  E /Y o5

T /Y« azgniZoniiu Relative Chrominance Level (RCL) wazuvafy

gni3unqn  Relative Amplitnde of the Color Sub - Carrier

I gt e e e e e e e
3.2.2 aﬁanmavnﬂsﬂﬂLﬁuuTﬂunaquuﬂnnﬂvwavﬂLﬂuﬂUﬂvLﬂ01

o 4 T ! ol ' '
lunsfim Y, =Y, Fezruweviagd it i dustuleuniavenniifu uney
> ' vt & X : : : & Ko P &
A5 uEava1 lufiarute LRounavinsinasoung A2nuRe thoun Linduliuaeutin thou
>~ o ' - ~ ] y-3
A Lag LRovad v LRgn fivlaudavaaluil
. ;. . - ‘
a1 (3-4) wnuen Y, ==Y, Az ndiald

2

1+ (Y/Y
A= (/maxz'=1=0dB

1+ (VY00 2

aanaunas (3-5) sznanoi e
2
T - 8(Y/Y__ )
T = 0 cos 1 1l - max (3-8)
: 2
" 1 + /g

-~

Tnua%ﬁUQWswﬂvw%Tnmﬂﬁ N3 (3-8) aznanuithi -

-

2T -1 _ Y

T = O tan .~ max- __
T 11 = (/igag? } 2 (3-9)
= Yo tanl ¥
m Y

max

w:xﬁu\iﬁﬁtﬁa Yy =Y; szln A = o dB Fumshaifisunaveud Lagssuanvlugu

(3.3)
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qudt 3.3 uanunishnifouvovdiia (Ruveu v ifiun (nell Yy=-Y9)

e e e i e e PR
3.2.3 n+87 L Ann13Ra LRsunasERsansesuuas@ ey wysuiiy

- ) 2 ' ' '
Tun<&f L dnAuhe LRpUTNFEBY UL apanfivulnuazay Datuanaeiiu Fuany

Tugud (3.4)

. Y
t ' /max
Y S— | J\-_- _——

: * - »
gﬂﬁ 3.4 waaearuBalRounavinsieutsuazfiag wiaufiu
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Lﬁﬂﬁ?ﬂnhﬂtﬁuuﬂﬁﬂﬁau ﬁuﬁuua@mwav Y Yo Fwnsadiaieln sunns

1

(3-4) uaz (3-5) o1 18oulnlinitd

A = 1- @Gy, (3-10)
1+ (y1+y2)
LT 819,
T = ’EE. cos {1+ e 2}
o I- (y#19,)7= =7 7 -

uazon (y1+y2)2‘ << 1 puhn i flounteaiud tanea@oulalng fie
T 3 0 - 3"'11
/=¥, (3-11)

. . .y
Arula LRouneinsiuuauealesunt s ( 3-4) was ( 3-10) zlnnqn

>~ X Y - o o > ) _ . _
Und i Boefunanuazadnulin tiounieaufiiag (Sertwannlesunis (3-3) waz (3-11)

. ) » - : ‘w > t '
afilaunnanotiu fiov L anten 1 femagn Y1Y2  Daues Fefason tnandqeuqviens Uil

oty unsGf y, = 0.04 n3e 4%,y, = =0.01 n3a 17 1dSpuiflouniseiiuiw
®1ﬁﬂnﬂlﬁuuﬂ9“5ﬂ17ﬂ71ﬁﬂﬁuuﬂzﬁL@J'ﬁvanﬁﬂs (3-4) ffu (3-10) usz (3-5) #u

(3-11)  mwaa¥u san (3-4) uwué%*yl uaz y, avluvszla
A = 1- (0,04 - 0.01 - 0.0,4“{6‘.01) = 0.9704 = 0.9418
. 1 + (0.04 - O.Q(],.J-/O.Olb x 0.01) 1.0304

- - 0.5211~dB
t"”“vv

i

1nAunIs (3-10) unuﬁﬁayl uaz y, azln

. - » [ d .’.~ °
Tunhuevifsaffiun 19119 Haguvu 20T szlmen T, =2 us. ahuan A2 ER Lo

nefiiag #efl 1an (3-5) unuAn YysY, uaz T0 azla



T = 2 X 10"6 cos--1

3.14

= 50.097 us

7N (3-11).uwuﬁ5 Y1sY, war To

aln
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8(0.04) (-0.01)
0.9704 x 1.0304

T= 4 x2
3.14

T= 50.95 . ns.

x 108 M 0.04 x 0.01

° o 1 >’ & P > » . - * >
NN RUIREEas v vuuta s Liula i lalna L Buefuuan a3 lyaunas

(3-10) unu (3-4) uaz (3-11) wnu (3-5) Tunsﬁﬁyyl uaz y, faalu ity 10 %

e v ' ' >
l‘UU'U'ﬂVﬂ')'UJuﬂlWﬂu%aﬂﬁﬂﬁ’lﬂ'\‘i'l]ﬂ"U“azﬁlﬂU ﬁﬁﬂwzllﬂﬂﬂﬂ\'lﬁu ﬁ\"llaﬂ\{lﬂ

Qugi 3.5

ke

n. lavnuuazBiae

'Y{I > 'YQI

~-=-=---=- Ypax

- -
9. lainuuaziiay
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lv.d > vl

-- ==~ - Ygax
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-_%TL.__

‘ - -
f. latnuuasusndiumius

v. launu wdndqug

Ld L] ] "
7uﬂ 3.5 uwuvrevAuBinifisureemsinisuuouasfiag (nsﬁﬂWULnﬂﬁui

fuaovnn )

3.3 Iwgﬁﬂiﬁn%fa;%vTuTnnﬁ%ﬂ

ﬁ%nﬁsﬂﬁu1mﬂﬂﬁ11unnLﬁuuwavﬁn11n11v01uun=ﬁLﬂUﬂﬂngwsaﬁL%ﬁﬁ‘ﬂ W
v lnaun so¥arnutin  foufvaevuuul anauseena s unt foruazanszurAflehuaale
-

. . . . e .
nngasa LIavaevuuuutw s T TuTuns wdansn nna samu e fougeedinsanas

vow wazdiag 92 Sq0viuacille Tuwvuliongian 20T faw

-
TuTunsavwevauln iRoureeiasinisuuis uashiag ﬁvuﬂaviu;ﬂﬂ 3.6

waz3.7 TagRanamneinaunms (3-10) uaz (3-11)  swabulauanufefioussin

waﬂnﬁauﬁqmﬁﬂjﬂuﬂavﬂaé Y, W8Ty, fiaalufu 10%

- “ > »~
Tu'[nns'w#uav AuRA lﬁuu‘ﬂﬂ\lﬂﬂ SN URER lat.lﬁ ingunsouiiu uﬁﬂ\”.ﬂ
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5.1 unur

TuszuuInimignasasfggranmaniindelussfindud szuznvlneg Taulgaudenm

(Video Cable) n%aﬁ@mﬂmdgnévéﬂuszuunﬂsév(Transmission System)  szfignuanfiuna

apuAuBvYovA2wd (Frequency Response) ﬂavammﬂmnwwﬁaﬁn1ﬂuﬂqv vuﬂnwavammﬂsﬁaﬂﬂtdﬁuu
wawnBofugrnfeqsifinnnsanta (Delay) ﬁhﬂhﬁhﬂdaﬂuw1q55uﬁhﬂ:tﬁmuaqauﬂuavd1ﬁﬂvﬁ (Non
Flat Response) fufunatvnariaznaIndunadfs ifoulusn iy Tauanwan foud s israwase

snlaloelddmnadangan 20T Talmindeseswad delanaruuarluundl 3 wazund 4

5.2  saulnflourevauinueelasfunud-gduiug

(Chrominance-Luminance Amplitude Ineguality)

nanuRuDvaavTuanfuadwd aralauaudd tulafeaauin ifouuuy Low Gain uaz

High Gain ﬁhuanviu;ﬂd 5.1 n uaz 5.1v LﬂaﬁmmﬂmﬂnﬂaautﬂuﬁaﬁQtaw 20T Waq

Amp
1001 ke 1
5 AN '
.FSS Yoy
y
N N.~ R0 \
0.5 . 4.43 freq(MHz) S
Amp (n)

v ﬂﬁmﬁmwwaau
Modulated 20T Fulse

100%
S M
.'>§ — par
N A
N
0.5 4.43 freq (MHz)

(v) s

jud 5.1 nawuﬂnLﬁbuwakuﬂﬂ(n)n11UNﬂLﬁbuuvu Low Gain (%) awlntfiuuwuy High Gain



45

eriwhn vy devanaunawasarunalaen

€ =1—Z§"=1— rl—Y/Y] t.oo..o'..oln..oo_.(:5_‘1-).
. Vi [1+Y/Yp )
Tnodl £ é-nﬁﬁuﬂﬂLﬁuuﬂakuﬂmvavTﬁsﬂuﬁﬁé—gﬂuﬁué

Vo = aurneevitugalasduuug
V, = wuineaviyragluuuy
. v
Y = (Tumgugrusvguueeiiad

; Y = swengugruaviangian 20T  Wag

' -

(n) (v)

W 5.2 (n) Momragluiuy (2) Hyyinlasduuua

5.3 mwhnfounteaultaduostesdutiug-pOuvud.
(Chrominance - Luminance Delay Inequality)
/ »~ L 4 »~
Tunsitszumasaulimutin founten i iad @veafigumutd T lafivwoiityalasn-

-,,/
uiugunuq (Chrominance lead) w%paniy (Charominance Lag) mauanelugud(5.39)

wazd{ 5.3 n) aruahdu



46

T
0 - ,
—e;§§ N ‘jlk
N \
N N Y
N N
0.5 4.43 freq (MHz) ; |
’ (n) TAsDuuganay o
Tyamadasy L
: Y N AT
dulated 20T Pulse §
R \
N \
\\ \ 7 Y
0.5 4.43 freq(MHiz) ‘ \
(v) TasRuliuguimin
7 5.3 njﬂuﬂﬂtﬁuuﬂtﬂﬂﬁuﬂﬂnﬁtaﬁ
p1ﬂnhatﬁuuﬂtﬂﬂﬁuﬂﬂnﬂtaéﬁun1ﬂuﬂ swnsarusalnlnuloges
AT = 40T tan ' X (5-2)
. p &
- v »x*
Tnufl AT = muhe i Roueefilay (n8) -

T = g uswign giadu was T Wag 100 ms

tﬂaﬂﬂ:ﬂntﬁdﬂ1ﬂunﬁtﬁuuﬁLﬂﬂQﬁnﬁhsﬁnﬂswUﬂuuazﬁtaé ¢ Ludouutavlviugrvea i
4.43 MBz (Coldr region) 13189199993 L 3um B la Leed (Eﬁqualizer) (9T
uneuhn fouwoeiigyad (Chrdminanée Signal) ﬁvﬁwSﬂnﬂsw01uuaﬁn§ﬂ%Lﬂ6 Funrsdmnlay
fasnainlsfy Amplitude uay Delay Frequency Characteristic afl (£lat) ynmwdlng

t0w1:ﬂ 4,43 MHz



47

5.4  N1IBBNULUY

»

[ navas§i 5.4 Lfuuua mautag L3ulaaans@if Ta tnanszquiteasvi fu Vy,KV,
uazeuanyey Vg q;tﬂﬁuuuﬂavithﬁundﬁuﬂ wueflang  ausug iUsuudavlusznaae . 0

’ .
war * auinusy Vg sz 1UBoundavlusimiveuneevTin i siivaevfie Vi use . KV,

£
[d

° » ] »~
ety K sl idfoundeyltnusevnasTnofidmsanasveveraidu + d8 wie - dB
-~ ‘ » 1 ] » L4
o F92ve98138073 LUBBU L nafiduTDU WS aEaniiunt1 TR 819103 L S Ausuai e ol L e nyqfl

» N L4 >~ e » .
V390 §. MUl resonance avasiily fispoduiAunugeynsufiualunBuauy Fousznouniusu

AasavTrama KV, uazdaesaviaaias V., #egu (5.4) fisnouauavyvinsIn1sauef L URsumla

1 1

TWlnen1sUsuiinsiniseeeIniaunniige a. uSLaumanl  resonance

L] L] L4 L 4 L]
1995 resonant  fmefuuvueynsy #egu 5.4 n Agegaueun A Las L Bulinsaufiu

) ] L d l‘ ] L d [ ] L d 1 ]
ABuAuAuY waz ludufiuAgoNAUNG LRDS i wd resonant e wvdousiaundiees 2elu

A nnswi Lag LUBeulunie “
) Vﬁ
KVI‘IC\)) L‘ é . ey
. ,.. R )
T
- 0 V 0— > 1 )
KW, |
@ R X A
V]. 4 :
: |
) 1
B r L freq
(n) . “;res o ()

5
)

1xﬁ 5.4 (n) 2vasdmelalged (¢) wamsumuavzOvERIIANSBLIY



48

- -, . 0 » »
nrtLAsnznavesimelateeslugu 5.4 n dwrsauaaeatinsaniseuiule nelud

2
v = ~KSRC+1
Vo o SZLC KSRC (5-3)
v, S*LC+SRC+1
lvo .= [(I;WZLC)2+ (KWRC)Z]%
V1 [(1—sz0)2 + (WRC)ZJ %
n2o15uulnulnan
2.2 2 .2
YQ 10log [K +¥Q_2 (£, -1 (5-4)
V -. S
1 TR
;2
s
wazniW 1o swasasunnlaet
Tg = 1 . K(fsz+l) + (f32+1) }
ni '
2ME | p2e 2702, (£ 2% £ 2% (£ 51?2 (5-5)
s ] s s
Tnufl £ =f , f =1 wer Q = o L=2mf L
8 £, ¢ ° 2mic R R

nzuna il (5-3y ez ifularnswmuaf  fu a1l pass (Helaainanszqu(Valtage

o

' e '
Source) lugu 5.4 n Joun in1Muduanean k=1 uazHARBURLDvYavIUIATiumTuTiezavinaen
-

Hosn K fountaluTaefon.k¢ 1 e k> 1 amhinifanasguiio (Loss) wdefnsanaseuny
(gain) auavdufiauf resonant (f%)

v

aunaiwes K luaunas (5-5) wanvfumauiiufussgnanviasini ey gain'd‘ifl

NS |

WAZNIWA LRD Tg azffunanaine K LU#pulﬂa:ﬁuanﬁiﬁnfﬂﬁLaétﬂﬂuuuﬂavlu1ﬁ luveuiunfl

. »” 0 [ ] " v )
" fin ﬁvﬂ:tﬁuiﬂaﬂnﬁqunwavnjvﬁLauqztnmﬁhﬂuﬁtnmﬁaﬂuﬁ resonant

(Tg) resonant = (1+‘1]é) 'E‘I: (5-6)



49

Folunsfifl K=1 A-wounW@iad swasoviumlnlaonisufuen R

5.5 HRN1SDBNLUY

anBUFLRvTBYSR TN ST iundwd ﬂﬂﬁ1mﬁ1ﬁ%ﬁﬂﬂuﬂﬁ1 (5-4) #ouanvlugudl 5.5
ne@flinamuninen k=1.41 aufl a1 Q tufouuwdavenn 3,5,7,9 pauaafuLsrezlntinsanisuee |
naNRuUIn uazgui 5.6 uagvn15ﬂ01uw1vﬁﬁuau Jenmunln k=0.71  avfl dqumn . Q
(Wsuuvavsan 3,5,7,9  mawardudugul (5.7) uaz (5.8) usnviinsn1seuuife Q=>

avfimaunasiudoum K aquahdu

nanpUsLavYBIN T LasumwE Ransanlaaanaunts (5-5) Fewaflausmylilugud
5.9  naEfnmunlnan k=1.41 avf A1 @ tUfouudavean 3,5,7 uaz 9 awushiy wazgl
5.10 uamvn%ﬂﬁxaé Jonmunln k=0.71 avfl FUAN Q ouutavann 3,5,7 uaz 9

pwandy g 5.11 ns@ifinmunlian el dudn K uouudavanl.2,1.4,1.6  uaz 2

A uRHIKY
5.6 unagu

ﬂﬂﬂﬂqﬁﬁ%tiyﬂvniﬂaLsﬂﬂﬁuﬂsnuﬁlﬂﬁ;ﬁv1vas (n1vau hard wa@e)ﬂnﬁv1pﬂ1wﬂn
' i a1 Aazunufl
noufi¥enanawnsoloily Universal Equalizer  in3nzisnanunsa eUNuiiviinsinisveny

unznIWhiag niouq Mulula



50

1~dﬁ 5.5 wanauauDvBBITRIINITYLNY nmﬂn'/'m;m'ﬁﬁn K = 1.41 avfl saunn Q wiélou

uwdavlvidu 3, 5, 7 uaz 9



-.222

-.472

-.722

—0972

-1.22

-1.47

~-1.72

-1.97

-2.22

-2.47

~-2.72

-2.97

51

__—;.-u":,':',—._:'..-.sr-w-—.
. /..'
- Q=9
Q=17
Q=35
Q=3
(£/£,)
T T T T I T .
.023 .523 1.023 1.523 2.023 2,523 .023

g 5.6 wansuIuBvLENERIINIVLIY ns@fntmunnn K = 0.71 avfl sausq Q 1ufoumiae

‘lﬂ;ﬂ“ 3, 5, 7 uar 9



52

-1.5144

-2.014

-2.514

~3.014 _

~3.514

~-4.014 4

~4.514

—'5.014-

~5.514 |
(£/7£)

3,023

Jr6:014
.023 .523 1.023 1.523 7 2Jo23

LN L

2./523

=
W 5.7 wameusuaveevdRIINITYLIL ns@ifinmunin Q = 5 a0 #ust K iufountmely

l‘f.h«l 005, 0'625, 0.71, 0-83 ‘



53

'dB

-

lf"ﬂ 1] L]
quit 5.8 wamsusuBvYENIRIINITULY n1ﬁﬂq‘3nuﬁm'lw Q= 5 awl wuA K wiouudavliy

W 2, 1.6, 1.4, uaz 172



54

Tg (us)
1.125 _
Q=29
0.75 7
0.735
(f/fq?
0 . . T "
.023 2.023 ‘ 3.023

st 5.9 namauauavunvn%ﬂﬁtaﬁ‘gjﬁﬁﬁq;uﬂiﬁﬁﬁ K = 1.41 ol dounn Q tiouudavluifu

e
T

3, 5, 7 uag 9"

é



55

0.75

(£/£)

| 1 T 1
2.023 2.523

]
3.023

¥ 5.10 wsmeusuavuswniWR LAl nsifintmupinet K = 0.71avfl dousn Q uuuasy

vthe 3, 5, 7 uaz 9



0.6

0.45

0.3

0.15

56

Tg (us)

ll
—
E-

"
—
.
o)

(£/£5)

I LB

1 T T T T T T T ‘—za*nv—q
.023 .273 .523 .773 1.023 1.273 1.523 1.773 2,023 2.273 2.523 2.773 3.023

-

¥ 5,11 Naﬁauﬂuavqgvﬂgﬂﬁtaé nsfifininunin Q=5 Al daunn K UBouudeety

v 1.2, 1.4, 1.6, 2 aauadiu



57

wdl 6

n1veanuULIve s9n Lo urwlgelnenislalalou-natvaaiiag
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—(L-aw)sinZwt { (L-gg)sin(L-Zw)te —$e_ cos(L+2@)te— t+w }

L +(L—2w)

+Q—aw)zin2wt { (L+2w)sin(L+2w)t€ -yt -‘Pcos(L+2w)ts“wt+¢ }] (6-11a)
L +(L+2w)

Fm¥y T, f02(t) = fol(t)—fOI(t-t) (6-11b)

wan1IAuININFUN1S (6-11a) usz (6-11b) aziﬁt55uwvav1n\ﬁﬁhﬁﬁhﬂavﬂhﬁﬁh:ﬂﬂ(6—4)

6.4 uanIIMARDN

T adfiof nmunln B uaz M Fandraf]

T

s —2 = _
M 27R_C fm x T, (6-12)
P
c R
B = ER ROZ - L (ig)
(o] wm (o]

#rofuTnant@aunuy (Rb)uazﬁﬂﬁuﬁhtnaéiwtvu (L,) 1nu Ry uaz Ly agluineuvay M uaz B

#rofl
1 1 ,%
Ry = 276 &0
P (6-13)
1 R To
L, = #0&)

Tnud R, = Tnan®@sunug (k)

Cp = gqun@usugsuifonun (PF)

Ty = a1 auesndeiad (us)



63

L, = Bufiauaugzaigy (mH)

~ o, » >~ ;
Homuazaanivlariuanaisinsunis (6-13) uazasvitunswusegud (6-5)
° -~ L] o~ . -~
ua:guﬂ (6-6)mawardu  99nqunsinaaffaz fiulasanqsesisenvavesayglugauniae uamani®

gawns i ifunsumasndavautidnownts  avsaravanTuf Tavmuyfiln B=2 aqnaunqs(6-13)
R

W tnouuudsgn nfmunlng M ey
4n(;7) T5

f (@)
m

] . ~
A1wev Ry uaz Ly s#wasoewinla B=2, L, =

| ] 1 - .
n11wmaau1u01uﬁ1ﬁuﬂgvﬂavnﬁSﬂﬂLﬂﬂﬁqﬁunﬂLﬁhu (davaviratwesiagled nh&vaey

wuu 2T O To = 0.4 Us,M=2, C =21.088PF, uar Bandwidth, f;, = M = 5MHz (szuu
P T
(o]

PAL G) #vifuntsun iauBudiauaug L waz3daunud R, nnamasauninualaluanse 6-1

#rofl

B 1 2 2.415 3
R (k ) 1.51 1.51 1.51 1.51
L (umH) 0.04806 0.0242 0.0199 0.01602
Kzr - 2.736 % 0.464 % 0.180 % 1.068 %

HanBURUBVYBY My LB nuesNar lminhAvEavuuy 2T Sanwasd 1@ugUlusanfves
szuanvinifiulanionn quality rating factor "K" Avuanvlunisavfl 6-1 uaswasnnisntudw
Tuaun1s 6-1la uaz 6-11b gn plot Muanvlugu (6+4) szwurenwAnifouluguawilgeln
ghﬂnLvUTﬁuuﬁﬁﬂ M=2 uaz B=2.415 s na1inarfferniinlatasinissorodatauiluguaswad

aefign

1o Rating Factor Kop ﬂﬂﬁﬁhuﬂqna:1ﬁl53ﬂh1n§31ﬁuvﬁhﬁunmu1nﬂqn nsfl B



64

firn < 2.415 a:ifin damped oscillations #ufliamnlsainsuazfl overshoot Lswe

6.5 unay
Tun197 LT sraulszneusevanfinmunl T luminns (6-12) fesevarszflnifiuaan
fedgnunvnisunioufie B=2.415 uaznififl B fawiounand aznhInuansusuovravlod nh&vasy
(fin overshoot
NIINARDILATUDYAATN 9 Numlna LAsvuntsnuanuan sanua inanflawasoutly

i . )
aanuuuavqsnﬁsﬂﬂLﬂuiuuﬁundﬂuﬂgvﬁvuaﬂavavﬂsﬂu19ﬂzﬂﬂ1ﬁdqn



sBgnteunyouansLuLLBgnen LniungiuacLuey  2°9 E.'w .
N ]

0'T

o 10°0

I O T T I | _ __ 00 I T | 0
, -

L g

k

oz

|




UL
1
Ea

Ev

m ?@F_._._._.._._:.fap._ URLOALAGRBETBITA] NBRIBALR  €°9 K_AW .
- -

0’1 (3¢}
S T W | 1 |

11
= 00°0

~ v0°0

« ~ 90°0
] .

.
eeme ¢ Gt B @ o en & Svms 6 S ¢ Gt S o ¢ W g Wae § s b e ¢ Gmm ¢ S
¥

- 80°0 .

- ,.N...lm
\
Siv'T =@
) ~ 040
: / ../-\/.-T..ll.-l...l...l...I..Il...-.-.Il..'-.l.,.l.-l..l..l. .Il“.ll.
w / N e=d
» -’ \ .../p.
’ \ — e % ¢ ¢ ammm 44 G o 5 S 56 . 5 S S W b ¢ ¢ mmm b o e $ s s e b - Z10
\ / y =8




o/

I ——

3

nguerLe  (qrr°9)- en .amﬂﬁ.mv. LLUMSACUNLALULLUULLENNQI0G 1T ‘.E,.dm.stvow?«wc..mvﬁxwvcan&ﬂc‘avtms 99 k.

02

81
1

9l

71
1

2
1

0l
1

80

9,0

70

Z0

¢0-

-————10

- el

(1)°3

0

70

90

80

Cl

¢l



T T Y 1§ T & & 1 &« 71

T T { RSN EE S | urll L % 10 A 100
gﬂﬂ 6.5 ns‘nﬂuamﬁfmav Ro uway Lg

Re/3 (Pc:KQ) —>



T T T T T 77 1 1 i
¢
<8 6.6 nsaiuanvA1way C. uas R Cr



70

;Uﬁ 6.7 Hnwuzeswiag lalau-nafwsew wwu 2T Jo (n) B=1, M=2, (2) B=2, M=2
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1+A+(1+A2+2Ac0511)%
»~ > T o]
sun1s (18) gumiy suns(19) szla
2A(cosnt - 1)
4 T
Y Y, = - 5 (21)
2 1) 2
[1+A+(1+A +2Acos 11 J
T‘o
sun1s (20) vansuns (21)  azle
2AcosTT — 2A
1- 24 T,
Yty T ; N * ; L, 2
1+A+(1+A“+2AcosTT) 1+A+(1+A“+2Acos TT)
_T, To.
(Hemauazaanninunln b= (1+A2+2Acoqlf_'5)1 wlusunaseavuussin
T
Y W4y Y, = 1o28H(L+Ath) [2Acos (nt/To-24] (22)
y3

(1+A+b)
1- sums (22) feseveavezla i
1+A+b
Tuntuev L fga iy

1+A+H

(23)

(24)
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sun1s (23) nasmauaunis  (24)

A = 1-(y1+y2+y1y2) (25)

Iy +y,-y,5)

>~ L]
auns  (25) tugnsdhiIslummamautn foveevinsinisueie $nanwmivey

2.2 nﬁswﬁﬂﬂsaﬁL%ﬂﬂavﬂaﬂuhﬂtﬁbUﬂavﬁtau

fuiawnninfie 2.1 v nmwrsommautinfiouvesfiiadle fe sinas (23)

gaffusunis (24) azle

(1+a+b) 2

aun1s  (21) guman (8) azle

8y,y, = 16A(cos it .)

To 27)
(1+A+b) 2 :
qN1s  (27)n1smeauns (26) ssla
: 8y,y
1+ 12 =  cos TT
(1= vty 9 )] [+ G4y =y ,3,)] T,
- . 8y.,y
=_Eg cos 1 1 + S12 (28)
w {(1-G 1ty ty ) Y {1+ 4y2-y1y2) }

L] L4
sun1s (28)  Tugesan i Ssflrluntanamiuie fouresilias TnoResansanatpanuey tualan
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. nqﬂuuanﬁ 3

-
Tusunsuwavunin 6

Lam TUTUN SULBHARANNT TATUIAM AN LB INTENIN 9T I ULBULILEEN L1IAFNUENY
g (6.4) Tmunasiudoun B Hauf launazqusanaunis (6.118)uaz (6.11b).tdavqﬁnaunﬁs
Aangeoanuan iflerauazang i@oussuane Tusunsu Lanazenas (6.11a) .inffu Fauaun13(6.11b)
p19lvlusunsusInaunas (6.11a) fipvuaununn (Ka-To) gdufife (t-T0) wuan Ka luzsunas

(6.11a) wazan K.1%usan 500 @ 1000 farlnminwaunis (6.11b) Aumovnas

Tusunsuamusunas (6.11 a) fio

1p OBTION BASE 1

11 PRINTER IS 16

20 READ To

3 Ib = 2.415

40 Mb = 2

50 PRINT "Ib= "; Ib; TAB(20); "Mb= "; Mb
6p PRINT TAB(2);"TIME": TAB(4f);"FT"

79 FOR K = § TO 1ppp STEP 29

89 Kb =K

990 Ka = Kb/1099p0pppHP

199 P = PIMMb*Ib/ To

101 H = SQR(4/Ib-1)%3.1416MMb*Ib/To

110 Ah = (2~Ib)*3.1416*Mb/To

120 Ap = (2-Ib)/SQR(4/Ib-1)*3.1416*Mb/To -
139 G = EXP(-1*P*Ka) )
140 B = H-Ap

15¢ c = Ah + P

169 D = 2*PI/To

179 E = B-D

189 F = H4D

199 Bu 1 = 24 (P*P+H*H)
209 Bu 2 = 4*(P*P+F*F)
21¢ Bu 3 = 4*(P*P+E*E) .
220 F1 = B*(-1*SIN(H*Ka)*P*G-H*COS (H*K.8) *G+H) /Bul



239
249
259
269
279
28p
299
3¢9
319
320
33¢
349
350
355
379
389

F2 =
F3 =
F4 =
F5 =
F6 =
F7 =
F8 =
F9 =
F10=
Ft =

C* (H*SIN (H*Ka) *G-P*COS (H*Ka ) *G+P)./Bul

B*COS (D*Ka) * (~ 1 *PASIN (F*Ka) *G-F#*COS (F*Ka) *G+F) /Bu2
B*COS (D*Ka) * (~1 *P*SIN (E*Ka) *G-E*COS (E*Ka) *G+E) /Bu3
C*COS (D*Ka) * (E*SIN(E*Ka) *G-P*COS (E*Ka) *G+P) /Bu3
C*COS (D*Ka) * (F*SIN(F*Ka) *G-P*COS (F*Ka) *G+P) /Bu2
B*SIN(D+Ka) * (E*SIN(E*Ka) *G~P*COS (E*Ka) *G+P) /Bu3
B*SIN (D*Ka)* (FXSIN(F*Ka) *G-P*COS (F*Ka) *G+P) /Bu2
C*SIN(D*Ka) * (—1*P*SIN (F¥Ka) *G~F*COS (F*Ka) *G+F) /Bu2
C*SIN (D¥*Ka) * (~1 *P*SIN (E*Ka) *G-E*COS (E*Ka) *G+E) /Bu3
F1+F2~F 3-F4~-F5-F6-F 74+F8~F9+F10

C = Ka/To
PRINT Kb;TAB(20);C;TAB(40);Ft

NEXT

K

PRINT Kb;TAB(20);C;TAB(40);Ft
DATA S5@@E-9

END

80
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ON DESIGN OF HIGH EREQUEN&Y COMPENSATED CIRCUIT BY THE USE .OF SINE-SQUARED PULSE

K. JANCHITRAPONGVEJ, M.Eng.

J. MOUNGSRIJUNTR, B.Eng.

Faculty of Ehgi;eering

King Mongkug's Institute of Technology
Ladkrabang Campus o

- - a i;dkrabang, Bangkok ) ’ N

THATLAND

Abstract )
In this paper,we ‘discussed the method of designing a éimple Higb frequency

compensated circuit. The design procedure .of higﬁ frequency compensated circuit. is

'

conéidered both' in time“domain.and frequeﬁcy'démaiﬁﬁéTﬁe use of a sine-squared pulse

is applied to the input terminal of the compensated video amplifier circuit is
considered. Equations for the.oltput wave shape are derived. From calculated results
of the output wave shape,) The value of inductance,capacitance and resistance of the

compensated circuit are determined along with graphs to facilitate use. These elements

are fixed economically.



1. Introduction

It is suitable to insert an inductance in series with the load resistance
to compensate the characteristic of the high frequency band used in video amplifier

and these values of compensating inductance and the admissible load resistance

: are determined to agree with the test signal duration to. In the actual testing

of video amplifiers, the T and 2T sine-squared pulses are commonly used in

: méﬁochrome television. For the 4 MHz channel of the 525-line system, where T is equal

'

{

to 125 ns. In system G 625-1line with 5 MHz chfnnel, a 100 ns value for T is chosen.

— e

.A few papers have been written dealing with the sine-squared pulse

analysis of "high frequency compensated circuit. The purpose of this paper is

to point out the optimum results of sine-squared pulse test on the high frequency

coﬁbensated circuit of 5 MHz frequency band in which a sine-squared pulse is

applied to the input of the compensated amplifier and the output waveform is
observed on an oscilloscope,where the output waveshape which has an almost

similar to the input or as nearly '"sine-squared'as possible for optimum performance.

2. Frequency domain response of compensated circuit

We shall discuss briefly the simple methods for the calculation of the
response to a sine-squared pulse of Figl. The impedance of the network make ﬁp
of a parallel RC with a compehsating inductance in series with load resistance
to imérove the frequency response where the émplitudé and timé delay are given

by the following formulas.

0O Amp ' -0 output

Ro

__ Cp r >> Ro

|1

Lo

Fig 1. Compensated response circuit




| | LHGn? g
A(u) } (1)
{(—uW(a/B) >+1}{(U-1/—“—(4/B> )4—}

Wand W = —— = 2Tfm
. m. P

i
1
=
O

where u" . |
d th nsation arameter B = (—ISE 1 ' . -

an e compe ) Toa. k

‘Now the normalized time delay Td(u) is related to phase angle 8 by

¢

8 (u) - o (;)'

- Td(u) lﬁr

v

where the phase shift 8(u) is given by

B(u) = ‘taﬁl(%U)-réﬁl%u#(&/u)‘-1)-:aﬁl(%U-»/<4/B)-1) (3)

’

The variation of relative gain and time delay frequency response is
given by equations (1) and (2) have been plotted in Fig 2. and Flg 3. respectively.
The peak value of the relative gain is easily found as:
1
1 3
} (4) -
ZVl/B((l/B)+2) -2/B-1

Ap(u) = 1{

from equation (4), a peak only occurs. for B € 2.415

— NS S

3. Output waveform of sine~squared pulse w1th high frequency compensatlon

f ’ -
-

v %" .
- . . -

The design of é high fpequeﬁcy compensated responsé circuit which is

el

_frequently used in transmission systems and in television systems such as video

amplifier or wide band amplifier. The use of the sine-squared pulse is more
realistic test than does a squarwave,and has greater .conspicuous sensitivity
to gain and delay distortionjand thérefore will be used here, for the further

1

experiment. - : ’ .



From equation(l). The time domain response of compensated circuit to

a unit voltage is given by
t
- ~nBM(To).

tey = 14 c sinY (4/B)-1.m BM(t/t0)
alt) B/(4/B)-1 ' .

_E—nBM(%g) cos/(4/B)~1.mBM(t/t0) | . (3)

where M = fmxto
and T0 be the duration time of a pulse.
If fi(t) is the distortionless waveform of sine-squared shape the

distorted output waveshapefo(t) is given as follows:

t
4 [A(T)fi(t-—‘r)dr

fo(t) s

o

. .
IA'(T)fi(t—T)dT , . (6)

-0
From equation(6). The output distortion of 2T sine-squared—pulse-and -its
compensation in high frequency can be calculated as follows.

Putting A(t) ~14ae YCsin(Lt) - ¥Tcos (Bt) | )
h . 2B, ¢ =7Bfm , 1 = Y(4/B)-1 .mBfm
where a i??:7§7:T ]

Substitute these value into eqn(6) the outﬁut of sine-squared pulses yields.

s

t. l-xp-r - } 2/. |
fo(t) = f£1+as sin(lr)- € 'cos{l1)} sin (wt-wt)dt 8)
: . ‘
t<to,  foi(c) = Eo[ (1)) deinlee jt'w;ZOSLtE e,
L+y

+(L‘QQ){‘aSinlte—wt-Lcoslte-wt+L } Lo
2

w2+L2



—(a].+w)co§2m (J.—-Zm)s:Ln(L-Zw)te -yt -_Ycos(1l-2y)te 1]) + W
4 . v+ 1-20)

- (alty) osut ( (1#20) sin(1+20) e VY cos (1t 2wy ee iy }

. 2 2
4 v H20)

— (1+aP) cos2ut (=bsin(1-20) te V- (1-20) cos (1-20) te” o+ (1-20)
4 tP2+(L—2w) 2

—(l~ay) coswt (=¥s ir.l (14+2w) te - (L+2c20) cos (L+2w) te +(1.+2w) }
4 vy +(L+2w)

—(aL+q;)sin2mt‘ {—tpsin(L+2L9)t€ —(l+2m)cos (14+2w) te +(1.+2w)}
T4 N ) L+(L+2w)

+(alty)sin2pt {-q;s:i'.n(L—Zm)te —(l—-2m) cos(L—Zw)te +('l.-—2m)}
4 L +(L—2w)

- (J-ap)sin2ut ¢ (1~2w)sin(1-2w) te_lp —~pcos (1-2w) ts—wt + ~1p }
4 L2+(1_.—2w) 2 '

+(l~ap)sin2pt (1.+2w)51n(L+2m)tg —Qcos(L+2w)te wt.: + w}J
4 ' . © L +(1.+2w) ‘ . . ——=-(9a)

for t > To R ) . -
* fop(t) = fo3(t) - fo;(t-1) B Y€1)
The results of calculations by eciuations (9a), and (9b), The output

waveform of sine~squared pulses are shown in Fig i .

4. 'Expei'imental results ' -

In practical cases, whern B and M parameters are given as ' _

27IROC f = 'ro‘
- . ' . (‘10)
B = C 2 =.1_ (Eg.
N -2 R o L
L e} m fo}




then the load resistance Ro and the compensating inductance Lo in term of M and B
are given by

1

. TO .
Ro = == = -
27 Cp( ) -‘ (11)
' 1 Ro ' ’

whefe Ro = Load resistance (KQ)
) : . - Cp = Tot;i stray capacitance (PF)
To = Duration of pulse (us)
Lo = Compensating inductance (mH)

‘ For faciliating calculation of formulas (11), graphs can be easily

constructed as show in Fig.5 and Fig,6 respectively. From these curves the wideband
amplifier which has the flat.characteristic up to certajn frequency and the cut

off above it.We take the value'of.(M.Cp) of M as cut off frequency €m), For -

TO
example if B = 2 the Ro and Lo can be calculated, B = 2,L = Ro
4T M, (M)

The test of compensation for high frequency distortion with the duration

o

time of 2T sine~squared pulse width 10 = 0. 4 uS M= 2 Cp 21. 088 PF, and cut—off

i
]
' M .
E'frequency fm = ;3- = 5 MHz(the PAL G system) then the experimental compensatlng
l .

;‘inauctance Lo and re51stance Ro are given in table 1 “ -

e ———— e e * -— —

B RS S 2 2.415 3
Ro (kQ) 1.51 -~ 1.51. 1.51 1.51
| Lo (ui) " 0.04806 | - -0.0262. | - .0.0199 0.01692
_ :2.736° % “0:46h % |- - .0.180 % .31306821
' 2T : . .~0.180 _
! ;r

Table 1.

ALO"'Z';(?)(‘M—‘) L i



The deformation of the output waveform of 2T sine-squared pulse response
may be expressed by mean of a quality rating factor "K". The illustration of pulse
shape distortions and calculated results is shown in fig(4). It has been found that
the high frequency distortion has been compensated by taking M = 2 and B = 2.415

for this value the gain remains flat over the largest frequency range.

The K2T rating factor is minimum. We see that the output is almost
similar to input waveshape. When B is smaller than 2.415, damped oscillations
occur at the output voltage, and hence there is always some overshoot. This

overshoot is the result of transient oscillations of the amplifier.

5. Conclusions

In the analysis two parameters are used as defined by the eqn.(10).
We therefore observe that the optimum value of compensated parameter B is found
to be 2.415 lower values of B are accompanied by overshoots in the sine-squared

pulse respouse.

Experiments and their data in this paper are almost coincide with our
calculations. From there results, we can design a high frequency compensated

circuit which has the optimum amplifier response.
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TEE MEASUREMENT OF LUMINANCE-CHROMINANCE GAIN AND DELAY DISTORTION BY

MODULATED SINE-SQUARED PULSE

ABSTRACT

In this paper, a tutorial review on the method of calculation the
linear distortion of gain and delay inequalities of a luminance to chrominance
modulated 20T sine-squared pulse are extensively analysed.

A direct solution is presented both exact expression and the appro-
ximations expression with the given values of the two baseline peaks and tbe
gain inequality(A) and the delay inequality(T) being related. The modulated
20T sine-squared pulse distortion due to deviations of the amplitude and delay

characteristic in color frequency range are investigated.

K. JANCHITRAPONGVEJ, M.Eng.
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Ladkrabang Campus

Ladkrabang, Bangkok

THAILAND



1. INTRODUCTION

A very important rtest signal for the measurement of linear distortion
in the areas of envelope delay and-gain distortion, the sinzpulse is sensitive

to both distortions. )

In the measurement of gain and delay, 1nequa11t1es. It is necessary to use
the composite signal consisting of an unmodulated 31n2 pulse addiﬁg w1th'modulated
sin2 pulse at 3.58 MHz frequency for NTSC system. A 2.5 us value for h.a.d. was
given and the PAL system with color subcarrier 4.43 MHz. The h.a.d. is 2.0 us

The purpose of this paper is to simplify the explicié expression relating
gain(A) and delay(t) given by i Siocos[1], Rosman([2], and P. Wolf[3] who used the

exact expressions and approximate expressions to measure these dlstortions. In the

case of distorted transmission, observations by using oscilloscope this lower

baseline are sufficient to determine the two distortions both gain distortion and

delay distortion.

2. COMPUTATION OF THE LINEAR CHROMINANCE - DTSTORTION

Principle symbols:—

f£(t) : Baseband of sin2 pulse

U(t) : Upper envelope of sin2 pulse

1(t) : Lower envelop of s:[n2 punlse

Yl & Y2 ¢ Baseline amplitude of the lower envelope of sin2 pulse

A : Gain inequality of the modulated sin2 pulse (Chrominance signal
with respect to Luminance signal) '

T : Delay inequalities, the chrominance is delay with respect to
Luminance.

Siocos [1] and Rosman [2] suggested a very useful method for the interpretation
of the deformation of 20T pulse both gain and delay inequalities, The method of
calculation is as follow. From Fig.l the upper and lower envelope which are
respectively
U(t) = £(r) + Af(t-1) Q)
1(t) = £(t) - Af(t-1) 2)



where the baseband is

a 2 Tt
£() =3 cos %Eb
1,1 Tt .
=% t7% 510 |t] £ To 3
=0 ortherwise

where To : half amplitude duration of pulse, in case of NTSC 20T pnlse is 2,5 s

The lower envelope is found to be

1(t) = %n+-% cos It —'%-cos

(t-1) A
To -7 )

To 4

The baseline peak can be found by equating the first derivative of egn. (4) to zerxo

yields
. Tt _ . m(t=1) -
sin oo A sin —go 0 (5)

from eqn. (4) lLet

cos~%£ - A cos ﬂﬁ%gll, = Ya (6)

the valus of Ya in function of A and 1t can be found by squaring eqmn. (5) plus

1

squaring of eqn. (6) then
2 nT 4k
Ya j—_(1+A 2A cos To) 7)
The two value of baseline 1(t) then becomes

[1 A +(1+A%-2A cos T )*’{]

1
Y1 A ‘
(8)
o1 [ a-qea?- 1T %
Y2 % [1 A-(1+A"-2A cos ) ]
Similary the maximum amplitude of the upper emvelope is found to be
Ymax = 1 [1+A+(1+A2+ 2cos EI-)ss ] )
4 To
The peak to peak deformation of the baseline is found to be
- - 14a2- 1T 3% '
lp—p Yi-Y2 2(1+A 2A cos T ) ao)



For the accurate measurement the peak to peak of the baseline Y1 and Y2 should be

measure with respect to the pulse amplitunde Ym as follow,

Y1 1-A+Q+AZ-2A cos IX )t
let vy, =5 = To
1 Ym 2 T ;ﬁ (.—11)
1+A+Q+A“+2A cos = )
To
¥2 _  1-A-Q+A%-2A cos 7% )t
Vy =g = To
2 Tm 2 TT % az)
1+A+ Q+AT+2A cos E;-)
from eqn(1l) & eqn(12) the gain inequality can be fonnd as
RSN CAM 81 £
A = Ym Ym Yzmax
as)

1+_‘L_l+ Y.2 _ Y1Y2
Ym Ym 2
Y max

Where equation (13) is the accurated solution of gain distortion, Next, the delay

inequality can be calculated from the deformation of the baseline as follow.

mezenmll[afEezogz] - 28
Y m Y m Q+A+Ya)
2 Tty %
where Ya = { 1+A"+2A cos .T_o}
To -1 8Y.‘_'1Y2/Y21n
{l—cm + = + }{ 1+(Ym + )}
. ) - Y m
2To -1 4Y1Y2/Y2m
or T & £== tan (16)
. T il 1232
Ym Ym

Here Y1 and Y2 are the two peaks of the distorted pulse baseline they
are normalized by division the output pulse ‘height. The eqn. (13) and eqn. (15

was proposed by. SlOCOS[l . Note that Y1 and Y2 are algebraic and of opposite sign
to one other by convention Y1 is the earlier peaks and Y2 the later peaks of the

baseline.




(a). Distortion Cause by Gain Difference only

(Condition) If Y1 or Y2 is zero then these is no delay occured egn.(15) becomes

and eqn.(13) becomes

l___
A= ___%9_ ) (17)

1+ o—

Ym

Where Y may be positive or negative due to the amplitude relationship distortion

as in figure 2. From eqn.(17) the amount of gain error € can be simplified as

2Y/Ym -(18)

.o E_ A =
—Ema 1-A = T

If 1">> Y/Ym then.e = 2Y/Ym -

Where. 2Y/Ym is sometimes called relative chrominance level(RCL).

(b). When Y1 =-Y2or Vice-Versa. There is no gain distortion, where the

baseline of sine wave are symmetry.

from eqn.(13) the gain-distortion becomes A=1or 0dB

2
and L RPNt 8(¥/¥m) (19)
u 1+¢ 12} 2
Ym
eqn.(19) can be simplified by trigonometrical method then
T = 2%— tan -1 2Y /Y¥m = 4To t:anm1 Y (20)
L Ym

{1— (Y/Ym')"z} 2
It-has been.shown that when Yl = -Y2 or vice-versa. It follow that A = 1 thus two

equal (but opposite) peaks signify the presence of delay inequality only.

(¢). In general.case when gain and delay inequalities are present simultaneously

then the positlve and negative peaks have different values.

In the case of small distortions. It is possible to derive the both forms of

distortions which are respectively.



-2+ %
A=y L Y2 (21
14 o= + o= , -
[ Ym Ym]
for (Y1/Ym + Y2/Ym)2 << 1 eqn. (15) yields,

~
1

;r% cos~ b (148Y1Y2/¥50)

I

%{T—‘l sin /(-4 1Y 2/Ym2) (22)

4T0 [y1vyo/yn’ (23)
it

The above formul&¥Ycan be applied-without great error ‘if Y1/Ym ot ¥2/Ym is not

greater than 10 %.

(d). The- relative-approximation of the peak to peak amplitude and -delay
inequalities of the modulated sine-squared-pulse. The approximately measurement
of the gain inequality(A) and delay inequality(T) between the luminance to chrominance

of the circuit under .test is possible -if the distortion is not so large.

from egn.(18) and fig. 4(a) let y = - é-l—(l—A) , (24)
g Im 2
Yd _..__ 11
from eqn.(20) and fig. 4(b) Vg = v~ A 7o (25)

The deformation of the baseline may be calculated by using the relation of eqn.(24Y
and (25) and .the .use of eqn.(19) and the peak amplitude is the difference bétween
two amplitude Y1 and Y, when normalised to the unity pulse.ampiitude Ymax.

Y17 Y27 Yga "% /+a’-24 cos ) A
' N2
Fa) : o
v = & s ——) a0 ©@n
& H(y,)

2 £y2 ., 27T
or ygd = QE) + (1-€) sin o3, (28)



3. CONSTRUCTION OF GAIN AND DELAY INEQUALLTLES NOMOGRAPH.

The nomograph of gain inequality can Be easily constructed by using eqn. (21)

= 1- (Y1+Y2)

where y; = Y1/Ym, ¥, = Y2/Ym

and the nomograph of delay inequality can be constructed by using eqn.(19)

- 8y, ¥y
T=%—%cosl[l+,_"12 2
J*C?"J+y~2)
8y.y
cos -,E— =1 + N 9 Q9)
1"(Yl+}"2)

for T = 50 ns, eqn.(29) yields

C 2 2
¥y + 1602 y~1y~2+y2 -1 =0

2 2 G0
Similary T = 100ns y~1~+ 1017 y~1y~2+y2 -~1=0

From the following procedure the nomograph of gain aﬁ&‘:;dgxa)ﬁ "d:l:swi:'ortigp’_s-_
can be constructed as shown in fig. &) )

It should be mentloned that the memogtaph in fig. () is invalid if one
of the two axes values is very small, it is quite difficult to measure the delay
with sufficient accurarcy then the, Mallon s nomograph[ts] of 20T pulse for NTéC
system is ultilized as sh9wn in fig.(7)



4. CONCLUSION

In the analysis of either amplitude and delay dlstortlons the baseline
envelope of compoéite gignal can be calculated from these accurateduz;i;;I;Z;on.
Nomograph can be constructed by various method. By the use of nomograph gain
and delay distortion can easily and quickly measured, gnd it is possible to
‘design a equalizer which permits‘manually optimizing the response for the color

picture transmission system.
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CAP TIONS

.Figure.1 Deformation of amplitude and delay distortions,

. L. 1Y /Ym
..EFigure 2 (a).Low Gain A = T:§7§E—
C14Y/Ym

(b) High Gain.A = 1-Y/Yn

Figure 3 Deformation of delay distortion alone (Symmetry case).

joure.4 Distortion of mod sine-squared pulse cause by gain and.délay difference

Figure. 4
in fig(a) and fig(b) respectively.

Figure 5 The simultaneous presence of both forms of relationship distortiom.

Figure:.6 Amplitude and delay distortions nomograph 20T.2.5ps h.a.d for
525/60 systems.

Figure 7 An abacus of gain and -delay distortions 20T 2.5 uys h.a.d for
525/60 sysﬁems.
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