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COMPUTER and VIDEO SYNCHRONIZER

PAﬁAMEE MUANGCHAROEN

PARAMES PRICHAYANGKUN

SOMYOT CHUNNAPIYAR ADVISOR
1987

Abstract

This thesis is intended to present the theory,
designs and research conducted on the equipment .used for
synchronization of computerized composite video signal
and composite video signal from.a video recorder.

This equipment is composed of 3 parts those are
Eync“seperater, synchronizer and mixer & buffer. The sinc—
sepérager,will seperate the "sync'" signal from the video.
The synohronizer will conduct the "sync" signal from +the
video +to gcontrol the synchronizatiop.of the computer.
The mixer & buffer will mix the visual signals received
from computer and video.

This project can be applied for use in many
fields of works with relevant software,j.e., sub-titling,

and classroom projections.
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2.4 RAINN1TUOITEUY
_ arnn3i s TdRnenne T ud udn 99 fafii flgafunoniin L nod
uaedalonuds  soldis19ena1iBandnnian e ﬁqﬁqunwsﬁwqﬂni&
Computer and Video Synthronizer i%uuﬁ

TuFrtofdnuun  1dfnnTndanfonisaunuaiweosaonfininos
uasdfle 31H 980 9TE TUEHNTALNUAINAI BAHENN SN RO
(Horizontal) uaunwouua§o<Vertica1> Tanvefin Fondnluduos
S TR BT R I tar b QvﬂﬁqﬂﬂﬁiﬂuﬂuﬂﬂwﬁoOﬂﬂﬂaoisuuaﬂunQWNﬂ
LBt un T HUUI A I LAL LU B TﬂﬂL71asqwﬂaﬁunﬂaqsuuuﬂmiuuuuuo
Hundn wavhnldarnudueesnruumioning ey felufid Lenarldreun

L4

19958701 Junan

mewaﬂxiwqﬁTauuaﬂTaLﬁuwanuunwiﬂu seuyInTiadly
ﬂisnﬂﬂﬂﬂﬂLﬁuivuu pal wapsvuvialslwlsvinglngfse]dsvuy PaL
LUy umﬂaywaLmaiquﬁaquunqﬁnuaguu T ualun17aunun1wee
seuy NTSC (FolunTefiuTevy PAL)  FeasldfuTnatiadlulseinalng
Toangelale dotu 12501 FonldrevuiaTo fundn uauﬂ%umkuﬁmao
ﬂauwatmasqwuwm7onuamTa Tagisrsvuteoding du 2 dau §ad

- wanmsdFuadaini swuaueu

n71n7wuvwaawuﬂqunﬁiaunuﬂwwﬂuuu?ﬁauwao%ﬁTa&u 3

ol

AI1NE 15.625 kHz udﬂooﬂauﬁaLmaéﬁmawun 15,700 kHz A2188
15.700 kHz % 1#N13970N1T¥1TAI10EUD9 Master Oscillater F4fl
AR 14.31818 MHz 99ANT ﬁoﬁu 811 97fen17 1 Ronin Lnodiin
n77auﬂunﬂw1uuu7uau dauAawn 15.625 kHz 171#09l4 Master
Oscillator Hl¥A71wE (14.31818 MHz/15.700 KHz)x15.700
= 14,2498 kHz u39Usvy n 14.25 kHz

Ananaan L Tundnnaslunasin Ik nBauo snrTaknaAIwNA 4
LI UDUIDIADNTA L MDT L hfuT093a 10 %o%%nwiﬁﬁﬁaon%wﬁﬁa 14
LWﬂaaﬂQﬂ (Phase lock loop) uﬁqﬁLﬁu Frequency Synthesizer
%OﬂTEﬂDUﬁﬁﬂ phase detector QY voltage ~controlled
oscillator uﬁﬁﬁﬂﬁi generate ﬂ?ﬂuﬁ 14,25 kHz qﬁLﬁu master

a ¢
clock UDIABNUILADTUNY



-21-

- wanmTiduanailuwuase

LioeanaaaBnisaunel sudd e 1o snosiia L matHA KRN 9
anﬂﬂawuﬁnniaunuwoqﬁﬁTaaq LrrardunTolYu a1 ainn TaunuL IR g
199ADNTY LA1DT TABN1TEN A e Syne TuwuanevaediTonatn e Sudugao
1ﬂ Load dﬁ address Léuﬁuﬁbddoai Address Genserator quLﬂ?aq
AoNRa LneT ﬂaﬂﬁiﬂﬁqﬁtﬂiadﬂauw?LmaiL7NﬂﬁiﬂuﬂuL5uﬂﬁuﬂqﬁuw?aN9
nunﬁiaunut5unwuemocﬁmmﬂmaﬂia

;

annuannnsAnaand 9y 13 Id At eseundes Block

Diagram §f

s — ‘ :
: . & = - “ et
VIOED ™~ Hosvne Y pis-1s COMPUTER
-« SYNC
VIDEO OUT }= pC5EFOTRS cu=q VIDED
HOR.  VER. Y pen-rs s2-10 our
\\ \\ V-L0AD
\\\ ”
SYNCHRONIZER o .
MIXER & BUFFER

|

MIXED ViDEO OUT

zﬂ(2.14) blaock diagram 4995¥UYU
Sync Seperator arianioliawizdiuiii fuawiedugno
Sync ponandgaaniale FeiUsenoudis Hor-Sync Way Ver-Sync
fuyw sync § awi1UT4ludan Synchronizer doly -
Synchronizer avfiiwiafindygin sync w1 Judgyradn b
warad9fgymenen liatuan Video Address Generatortinl¥nng

o

o {D & o L o o L4
ﬂuﬂuﬂ?WﬂOdﬂDNNQLWO?ﬂWGTuunOWQHLﬂﬂ?ﬂ%ﬂﬂ?ﬂTOﬂﬂNWOﬂﬂ??



_22_

Video Mi£er and Buffer qznﬁudvuﬁiﬁﬁqmwmﬂﬁwawn
ADNRILADTHY Mix ﬁuﬁqum%ﬁTa.Tﬂﬂnﬂiuﬂuﬁnawwudvuﬁtﬁuqmaiﬁo
maqﬁmmnmﬂﬁwaﬁnﬂauﬁaLma%aqquﬁmmﬂmnww%ﬁTaquuﬁavLﬁuﬂaon17
AUNU  WAYWIY Buffer LuuammmeaWﬂwn

ot
TIURL L DUAUDIIINT ﬂW?ﬂ?OWu“ﬂvﬂ?iﬂ?W0%3“&ﬂ0171u



J
unn 3
ANTATNIBUILNITAT 9

o ' o . . U '
Tuunh 2 19718na1289 block diagram WAYYANANTOLA
AT179109Tv1UN LAY A lUi 9198 AR89 188 L BuA 1 UAITAIBIBUAEL
1 L’I) v o (
N1TA919 299771997 uN1 1neesdTENsURILI495LENT IR (Sync

seperator), 7435 Synchronizer uaaveaiiduﬁmmqm (mixer and
&
buffer) lagasugnoduiet dudiuosei



_24_
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3.2 SYNCHRONIZER
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3.2.2 VERTICAL SYNCHRONIZATION
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‘MCA4344 & MC4044 .

s

.munication uss, this input frequency is called the "'chan-
nel spacing” or, in general, it is the reference frequency.
There is essentially no difference in loop dynamic prob-
lems between the basic PLL and synthesizers except that .
synthesizer designers must contend with problems pe-
culiar to loops where N is variable and greater than 1,
Also, sidebands or spectral purity usually require special
sttention. These and other aspects are discussed in
Cgreaterdetail in AN-535. The steps for a suitable synthesis
. procedure may be summarized as {ollows:

Synthesis Procedure

—_

Choose input frequency. {f;ot = channel spacing}
2, Compute the range of digital division:

{
N = 222
r
Nt = {min
min lref

3. Compute needed VCO range:
{(2max = fmin) <fvco < {2min = Tmax)
4. Choose minimum [ from transient response plot,

Figure 9. A good starting pointts [ =
5. Choose wy from needed response time (Figure 9):

wnl
w ST SSS—
n L
6. Compute C:
KoK
C= y,
Nmaxwn“Rq
7. Compute Ry:
. 2lmin
wnC
’ 8. Compute [max:
. Nmax
' {max = {min \/N N
min

9. Check transient response 6f {max for compatibility
: with transient specification.
10. Compule expected sidebands:
sideband _ {lp + 1JRoKy
fout Wref-
{Ii is about 100 nA at Tj = 25°C.)

(A},

11. U step 10 yields larger sidebands than are accept-
able, add a single pole at the loop amplilier by
splitting R and adding C¢ as shown in Figure 15:

0.8

Rywp

Ce =

¢ +Added sideband suppression (dB) is: ot ong R

dB = 20 logqg ! s

.  ——
,'/ 1 4 el

. 25(wp)? ST

,-,41%

12. If step 11 still does hot give the desnred results, add «
& second order seclion 3l we = 5 wy using either 4
the conhguranon of Figure 20 or 21. The expected 3}
improvement is twice that of the single pole in step ,%

|
|

. . v
dB = 40 log ¢ __=L=,T © -
25(w)2 . ‘,1
"'".J
. Total sideband rejection is then the total of 20 Iog-,o(A)
+ (8] + (C). y
Deslgn Example {Figure 31) .

Assume the following requirements: L,
Output frequency, foyy = 2.0 MMz 1o 3.0 MHz N
Frequency steps, fjn = 100 kHz - ':‘f .,
Lockup-time between channels ({0 5%) =.1.0 ms '

Overshoot < 20%. o

Minimum sideband suppression = -30 dB .

From the steps of the synthesis procedure: o :!: ;

1. fref = fin = 100 kHz - i
fmax _ 3.0 MHz et
2. Npgy = 8% =30 i

max = fof . 0.4 MHz ) ;“

3 mi 2.0 MH g .
Nmin = 2 = : 20 - {
ref 0.1 MHz . '--ifh ;{
1"('1 "‘),l‘?
3. VCO range: . Lo ”'

The VCO output frequency range should exlend ®
‘bgyorid the specitied minimum-maximum limits to .\;

" accommodate the overshoot "specification. I this ¥
instance foyy should be able to cover an addmohal I
20% on either end. End limits on the VCO are:

4‘0’“
foutmax = 3.0 + 0.2(1.0) = 3.2 MHz . rf-‘..
loutmin <20 — 0.2(1.0) = 1.8 MHz ¢l

This VCO range (=~ 1.8:1) is realizable with tho'

. M4324/4024 voltage controlled multivibrator. From -,a
Figure 7 of the MC4324/4024 data shéet we find the

. required tuning capacitor value to be 120 pF and

the VCO gain, Ky, typically 11 x 106 rad/siv, = 4"

4. From theé step response curve of Figure 9,{ = 0.8 -

will produce a peak overshoot less than 20%.

5. Referring to Figure 9, overshool with { =~ 0.8 wﬂl :

setile 10 within 5% at wp! = 4.5. Since the reqmrod,“

lock-up time is 1.0 ms, R T
wnt 4.5 4.5 3
-_x—.=-—=———--45(10)rad/s,
n T C = o001 - 48
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6. In order to compute C, phesa detector gsin and R1
must be selocted. Phase detector gain, K¢. for the
MC4344/4044 is approximately 0.1 volUradian with
Rq = 1 kfl. Therelore,

o101 x 108
{30}(4.5 x 103)2{103)

» P
7. At this point, Ry can be computed:
7

= 200 Y

Ry = Zmin _ 1.6
wnC (4.5 x 103)(1.8 x 10-6)

N
8. Imax = {min \/N::?: = 0.98

’9. Figure 9 shows that { = 0.98 will meet the settling
time requirement.

10. Sidebands may be computéd for two cases: (1] with
I {charge purmnp leakage cutrent} nominal {100 nA),
8nd (2} with I maximum (5.0 pA}. A value of 5pnA
will also be assumed for the amplifier bias current,

ib-
sideband] 110 x_10-6)2000(11 x 106) P e
foul  |max 6.28 x 105

The sideband-to-center frequency ratio nominally
will be:

sideband
'ou( tnom
= 20 logygl17.85 x 10-3) = -35 dB

Ca2 35 % 1073
_10 X, X

If desired additional sideband filtering can be ob-
tained as noted in steps 11 and 12.

11, By splitting Rq and Cq, further sttenuation can be

gained. The magnitude of Ceis approximalgly:

08 _ 0.8 = 0.1
Riwn  (103)(4.5)(103)

CC = 8 ILF

Improvement in sidebands will be:

20 log1p ! = -28dB

1+ {217 % 109}
Y 25(4.5 x 103)2

Nominal suppression is now - 63 dB. Worst-case is
6 dB higher than nominal suppression of ~ 57 dB.
This is well within the -~ 30 dB design requirement,
step 12 is included for completeness-only.

12. Attenualion of a second order filter is double that

of thesingle order filter sectiondescribed in step11.
The calculations for asecond order filterindicate an
‘additional - 56 dB of sideband rejection. Figures 20
8nd 21 show two second order filterconfigurations.
If R is assigned 8 value of 10 kf} then C'may be
calculated.

Cs e . 0.0022 uF
5 waR (4.5 x 103)(109) "

FIGURE 31 — CIRCUIT DIAGRAM OF TYPE 2
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