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Abstract

This thesis is presented an application process to use the microcomputer as a
charactor generator (CG). CG is very expensive equipment that widely uesd in both television
station and production house. The developing process is very difficult because of it's specific
design. The scope of this Thesis is involved in designing both software and hardware to treat
the microcomputer as a CG. Solfware is only developed for the basic function of CG such as
the changing of character attribute (font, color, border etc.). Hardware is designed as a circuit
to convert from digitai computer signal to analog composite video signal for used with

equipment in television system.
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Signal Component 10¥ Luminance Signal Component

Composite Video Signal UsznoUfI Blanking Pulse Mnhnonsesy
dygugIsAU Black Level 192 Retrace M1IWluifuidy Rewrace vutnnmaa
Retrace UU9BNIMYN Retrace 1IAASINY Timing ¥e4 Blanking Pulse

Blanking Pulse 14 Composite Video Signal ﬂﬂ:d Horizontal Blanking Pulse
1T Vertical Blanking Pulse

- Horizontal Blanking Pulse 113171 Blank 184 Retrace 91N81MY164
vommundidudrovessenmluuday Horizontal Scanning Line #7147 Horizontal Blank
Pulse qn&iaqm'n'ﬁu Line Scanning Frequency 15,625 Hz

- Vertical Blanking Pulse v‘hnﬁﬁﬁ Blank U Retrace v84 Blectron -
Beam mné’mdmfué’wuuﬁammﬁaéuqammunuuﬁn: Field A7MWf Vertical Blank
Pulse MU 50 Hz luidas Field

Synchronizing Pulse D131 Transmiter uas Receiver Y1019
aunulundon q AuTeods Horizontal 1nz Vertical Sync TdaetuTasianunteves
narfmefu maznsiuimsislumsuonfin ey lne Horizontal Sync Pulse 9zQn
Hondaw Differentiated F9TH210 WY 007 H = 0,07 X 64 is = 448 s dau
Vertical Sync Pulse 9USNAIUMS Integrated 9191190101 IUNTIMG Horizontal =
25H = 25X 64 = 160 s

(o929 Horizontal Sync Pulse QNABY Vertical Sync Pulse 951NN
Puse iy H2 eFumununn Field usnues Shifted 1 Hp ifodussiiey
Field Vertical Sync Pulse Téuminms Integrate Composite Sync ‘AIN % Pre Equalizing Pulse
sgn Falalugae H2 uas Pos Equalizing Pulse MSISUELAUYEY Field # 2 933w
angaminanveuduil 313

Burst Pulse ({udynnaidslulusesesvee Back Porch Horizontal -
Blanking Interval 1(a% Burst Pulse ﬂi’:ﬂﬂuﬁﬁﬂf’ftym‘lﬂl 10 Cycles 983 4.43 MHz Color-
Subcarrier Burst Pulse Y11¥n15 Sychronize 4.43 MHz Color Oscillator 1ulﬂﬁé0\1f'u



15

Luminance Signal Component (M Brighmess vean1n fidnyaizadionds
) Composite Video Signal ysadigygaInsimiviad exlianuusnsefiudhe Rasedii
Color Burst aiinnuiideaiuiy Color Subcarrier swaq#wwinfu

Chrominance Signal Component 133Uy doyqniieesdynmsauiu
o 1ol Carrier Phase Angle ANAUBY 90 BN ﬁmmwmﬁv{maqi’f pglugives
Amplitude Modutated Suppressed Carrier Sidebands Yilfj Phase Angle 11a¢ Amplitude U

v $ < ' o
Foyaoidfiorasuniuny Hue WAL Samration VesdfiResnrauAzABIMSTY

2.4.2 AMUINIIGIUVOA line sync (@2 line blanking : LB
VIARZIIN OIS IUNINTE NI Horizontal Scanning 1 14 (H) il
AUNINU-64 Hs ﬁdtl’dﬂﬂﬂiﬂﬁ 2.12 Line and Colour Synchronizing Waveform
Line Period (H) fiflusroznan B lumsaunuaSoauyseily 1 du

»
Horizontal Frequency i 625 x 25 = 15,625 1@ulu 1 Tinfi ssiuamisissesinm

4o
Iy 7)1 = 1/15,625 = 64 s

] e 1 P ' Y
Line Blanking (LB) ffivziflugiinarfiezle sync Pluse szoziiaii
1} 'Y -« 4 A
Electron Beam 9¢ Retrace %QQQQ:QﬂiOMHﬂ Black Level %3 LB =0.19 H=12 ls
f 8 s 1 ) t

sremna1v04 LB opupeeonmidly 3 d@aumsie sync exlaldifieufiinaresas Blanking
N o o da (3 ’ 1 o A W
Line Sync Pluse (HS) i Pluse 1fn q ilnnwchdguinesgnasnndiudslidunTedy
A 4 o
oy I¥mssunune Horizontal voun3eesugndoanuninees HS = 0075 H =
47 Hs uazli Rise Time Y8ONI1 025 s

Front Porch AI3uAuY39fios iiFuf Blanking udvsmundsgaiudy

. . . < ;d ' A y
103 Blanking Uszu1 2% VDY Line Period TATEUSUITONINTSUS Front Porch el
”
' o a o 4 4 a o

1101089 Line Sync heiasd21&i5uduIngfl Black Level finsfi uasninfoesninmsain

4 o 2
Line Sync Tuin3sefumsitaouinladuss White uaz Black Level ¥83mW (umsuen

- = ) o é A -~ J A )
Sync  88A9ININENAYEIYIITIOUBIFYRIUNINFILIAAIND White Level INAYUNTN

' J da d o
FmIaunuT i eumude Whie Level nnvuldiihy Black Level Mldnmimiudu

Y93 Line Sync Pluse Qﬂﬁ’m Front Porch = 2.5 % H = 1.5 [ls Back Porch = 5.8 Ms



FRONT PORCH ——»
B8 (.540.3uSEC
I 1.6540.1uSEC

»* 1.6520.07puSEC _1
OR 1,5040.07uSEC

le— BURST START B& I 5.640,IySEC —»
% 5.6+0.07uSEC

l«—LINE SYNC BB I 4.740.2,SEC
%4.740.07pSEC

B8 I 0.320.1uSEC—™

LINE BLANKING B 8T (2.0 0.3uSEC
* 12,04+ 0.07uSEC

<4— BURST WIDTH
B&IX 2.254+0.23ySEC
#2.2520.07uSEC
['Y
1.0V
]
0.3v
¥ 0.3v
|

2
25+ 0.05uSEC
2

8 O
I0
% 0.2540.05uSEC

31/ 2.12Line and Synchronizing Waveform

+£0.1uSEC -

le— % 0.3510.05ySEC

B PAL B,G,H SYSTEMS
I PAL I SYSTEM
¥ SPG-~1IOP

91
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+

szﬁmnaaﬁtytymmw‘lﬂﬂﬁﬂﬂﬂ:muuﬂlﬁ'ﬁ:ﬁums Modulate YB3
Carrier YB8AYDY Sync 92115 Modulate 100% 1%512115 Modulate HUU Negative lﬁﬂ
fseduvnPsssiudygnoranaslyniiay udY2 Blanking $nun 137 70% uazven
DY White Level F7:AU 10% $af1 10% UBY Carrier NN dsufusoniossussuy

A o A c‘
Inter Carrier System (%0 Beat i Carrier (& oeldanud 5.5 MHz

2.4.3 Horizontal Blanking Time

4——-— Line Period ———V Horizontal Sync Puise

%/

Front Porch Burst
\ ‘/' ! /

Back Porch

Picture Information

. Horizontal Blanking

e Pulse

71# 2.1 Horizontal Blanking

5:U£95MIN  Horizontal Scanning Line %38 Horizontal Period MU
. 64 Us Aouunuday H Susrosi I umsaunuasy 18U TuRaus Trace luouie
Retrace

Horizontal Blanking Period WA1SZ310I 18% 481 Line Period M3pivniy
0.18 H Horizontal Blanking Time 971U 0.18 X 64 s =12 s feadlunatit
Electron- Beam 1911TumMs Retrace 5517 Horizontal Scan idunnidunsaiusn
Blanking #39981#

W1 Horizontal Blanking Period AUBBNYN Period ¥4 1 Line Scan 1M
64 s- 12 s = 52 Ms 11U Period ¥83 1 Line Scan iwizdufiusuiu

Horizontal Sync Pulse fivi1a 0.07 H 38y 0.07 X 64 s = 4.7 s

' d Y
Superimpase OYUU Blanking Pulse Period fM381U Horizontal Blanking Period iM1NY
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12 s - 47 s = 7.3 1AoUSzu00gUUIERY Blanking Level (H1Y84 Front Porch
uaL Back Porch Ml uiazAmuvas Sync Pulse mudidu

Front Porch i Period 0.02 H W8% Back Porch 4 Period 0.09 H N0AM
Front Porch N1 4 1M1#3 %38 Front Porch W@Y Back Porch 1M1 1.55 Hs uae
58 s Tastssua

Back Porch A848l Period 8gloy 5.8 Hs ifodal3dmsuidy Time-
Duration U83 Burst 4.43 MHz Color Synchronizing Signal

Tun9Uf1iAY849995  Horizontal Deflection Circuit Blanking Period #1309
Retrace Time 1801108 U3@uveadu Trace uS1aigasudusasqrlarevsaduauny
90 9 1§4esQN Blank WAYIN Horizontal Blarking HUARIRIY Black Bar Admuewdh
HATYVOY Raster 'mzﬂﬁ 2.12 Black Bar SUY0UYNATINU Front Porch UBN
Horizontal Blank %9n8U@YU Retrace (3u#uIN51% Horizontal Retrace (35U Leading-
Bdge ¥BY Sync Pulse 1iazndy Retrace M30@OY Blectron Beam NIANINNYNGL
5%AU Blank Level ¥83%7¢ Front Porch Blank Level %83 Front Porch f:ﬁﬂﬁ’%amwﬁm
yndonatutfu Black Bar finan dautatuvoady Horizontal Scan 156idW Trace
NN 9 Line Scan 940N Blank SIGAUMARINGT

id% Retrace lﬁﬂﬂt’)ulin‘il Leading Bdge Y831 Sync Pulse 1#U Retrace
Soidu Flyback SATfininsIt Sync Level Hst#l Blank 94071 Blank H30 Black-
Level 1fon nanflFliuns Fiyback 1navumdrindeundt Blasking Period 12 s
mnmﬁufﬁumjﬁuﬁnwmm Scanning Circuit 1989211 Horizontal Fiyback Time 11
Uszu1ot 8 Us Blanking Time 1818111929 Front Porch 80ng3ilfmnni#i Horizontal
Flyback Time Twin30e5u9%1 q Aoams Aoy 11 ts Taodszuna wiemnndiides
M31FIuMs Fiyback 1358 Retace D4 (11-8Ms) = 3 |is blanking 3 s findodl
03ezidly Blank $05uduidy Horizontal Scan Medmushosonmlunn q srasududu
gunufin Blank Bar vesdhweeninluriueafieafuiifian19veuua Picture Informaion
Y8Y Video Signal 13V Scanning Beam 1M1 Trace fiueiiudedl Period vszutn
52 s mufind1iuidedu

Black Bar funanusudsuazynsen iinaifiorenm  ifivai
anundevssntmuaunarinty uafudlv 18 Trenmiiy Amplinde Yod I Saw -

dd [ . . o 3
Tooth NI Horizontal Scanning 9uNIENe Ianuntvenminmudsims



2.4.4 Vertical Blanking Time

dlodugansaunuluig Field 11fanew Rewrace 184 Electron Beam
Vertical Blanking Pulse 958n52#) Video Signal 197g Black Level 11dunsaiifiu
Vertical Retrace ~ Vertical Blanking Period 1vMwlszansi 0.08 V. tie v ivi1fy 1/50 Sua
Vertical Blanking Period 991U 0.08 X 1/50 = 1,600 Ms iusnmaeonunuiisiness
M5 Blank 1§U Horizontal Scanning Line R84 1,600 s /64 ts = 25 1du 1M 1 Field
m3o1819n 008 X 625 =50 dmiiaudin) MR NN 1,600 Ls
UBN9IN Blank 1§Y Vertical Retrace ug38sileaamaaundodn $1eiindofor Blank idu
Vertical race U1 U TuUTI0Y0I¥8 ULLUAZ YO VAN YDI9BN M TUd

41U Vertical Blanking Period ¥38y@d10 ) 116U Vertical Planking-
Pulse Ussnoudan1UdIe Sync Puse vawjLuuy 18un Bqualizing Pulse, Vertical Sync-
Pulse 1td¢ Horizontal Syne Pulse 1510111507191 Information a<lU#i Line # 17 uae
18 14 Bven Field uf3 Line 330 4az 331 M 0dd Field 15u50n9135UY Teletext ung
Jeef Ty IUNANOY  VITS (Vertical Interval Test Signal) ad1uly Line 19 uas 20 lu
Even Field UAY Line 332 iia2 333 1 Odd Field 1ﬁaqwaﬁlﬁﬂ?{ulu&mnm Vertical
Blanking Time ¥:@peR01senTnouhdyniaoeniiy 2 Feld ﬁmﬁaﬁ"uqﬂ Field fin
xﬁaéum Field ﬁxxn:éuqﬁ Field § Timing ¥83 Video Signal ﬁafjviwﬁuﬂ?o Line
(Half Line Displacement) ﬁaifxﬂu'lﬂmnqmﬁuﬁﬁvm Interlace Scanning

ﬁmimqmnzﬂﬁ 2.14 Burst Blanking Sequence uaz;ﬂﬁ 2.15 Field
Synchronizing §6AWA Horizontal Scanning Line 3 (dugatioludand1e Raster Vertical
Blanking Pulse 1UAtu3s#U Video Signal §f Black Level ini3oundounssi1 Vertical
Retrace 1M Vertical Blanking Period 241337 Vertical Blanking Period 13u&u#26nq1184
Equalizing Pulse §1U74 5 Pulses $50¥4W Half Line 438 H2 = 05 H ISMINABYSL
Pulse 523 2.5 H %58 2.5 Line MWAANIAIY Serrated Vertical Sync Pulse $§1W 5
Pulse lu3zs Half Line Inerval 0.5 H mioumuiftormihil Vertcal Flyback 147993
Scanning 59U 2.5 H #8830 5 Bqualizing pulse DNYANINLALYAYE Horizontal Sync -
Pulse Uang

Vertical Sync Waveform 484 CCIR 625 11 veedaya sl Video
Ty e T a0 IUULDEA NUAAIAQ Field f§ UAt Field f Bqualizing Pulse gnuynlu

. . . ! . . i . d
Vertical Blanking Period uaﬁmtymummqﬁ Time Duration HW91N Horizontal Pulse M

037063
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. SECOND FIELD A B A
PITULLTTT 111
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THIRD FIELD
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U 2Bl md | e | 7|
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l FOURTH FIELD

food
il e
] 308 | 309 | 30 | 3u | 32| m3 | 34 | ms | 3|5[3:7]3|a|319|320|
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1
|
I
|
|
|
|
l

A, PHASE OF BURST +133°
B: PHASE OF BURST —I135°
C. BURST BLANKING

U 2.14 Burst Blanking Sequence
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1.612mSEC

lo—z 172K - 2 1/2H i‘ 21724 _—-’

FIRST FIELD

SECOND FIELD

|

B 0.2 2£0.1ySEC

I 0.25%0.05ySEC

#* 0.2520.03uSEC
=2 = -

BLANKING LEVEL

i ———SYNC LEVEL
B 27.3uSEC NOMINAL
BAI 2.35£0.1ySEC e— I 27.330.IuSEC 1 B 4.7 £0.2uSEC
% 2.35+0.07uSEC # 27.340.0TyuSEC I 4.710.1,5EC
K p * 4.7£0.07TuSEC
z 2
B PAL B.G,H SYSTEMS '
I PAL I SYSTEM
% SPG-110P
p—ed

1.612mSEC
{28 LINES + I2uSEC)

FIRST FIELD——’L— SECOND FIELD

UM 2.15 Field Synchronizing Waveforms
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Aafunadholie 1 Line Scan 130 1H Tnvasiiuuvesdyanaunluuseriiuiio
12 H vt milimne Timing Y04 Bqulizing Pulse 1471984 Field §| 58 Field ﬁ
sasafutauedl Timing 89 Horizontal Puse titwuluudny Field fvdu 12H
SuiileenInmIsTuNUILY Interlace WD

Serrated Vertical Pulse 1un1ngui Mmifitady Electron Beam ifi
Vertical Flyback 5¢¥7W Field WUU# Pulse gAuSH lumqﬂﬁﬁﬁ'lﬁmﬂunimfu PR
1U55Qu84  Capacitor JevsaumnfuifineIn Vertical Sync Pulse gnusn q luisanensms
Trig 29030UMUNDM3 Flyback Vertical Fiyback (3934 9 szl Leading Bdge v84
Serrated Vertical Pulse gn7i 3 {10499 Time Duration Y8 Vertical Pulse L1 1 H
30 1 Line Scan  Vertical Flyback 15u@Muille Vertical Pulse doagnusnelyl wirdum
Vertical Fly Back {3UAun8490 Horizonton Line Scan 7ign Blank wiuluwiludy uaz
Bqualizing Pulse § Pulse 73l Duration W11 Horizontal Line Scan 2 /, 1w siuilo
Horizontal Scanning Line $142U 2 1/2 +1=3 7w Taoszanamedauyesenmgn
Blank NOUINA Vertical Flyback 93¢ AMUGRVOINIHIUNN Vertical (RHIZAINANYE
semmdene sz 3 l/,_ Horizontal Line Scan AIUHB9IN Vertical Blanking Period
AINa17

Vertical Blaking Period $ui/u Time Duration ¥84 Pulse Signal /BN
Flyback MW Field 1030 uonoinh ¥ Trace woadunisduanesnn foudi
Flyback 93900 Blank U826a0nados Blank Line Scan #1MUMYBI98AMAINTOY
fu F1azo1del) Time Duration 193 Flyback lwiniessusa q T flefeutunai

" 1
1414 Horizontal Scanning Line U5s¥14 5 H %38 5 Line 53ufuU3 /, H Y83 Line-

“ + [} 1 1
Scan ¥ Blank f8uUMS Fiyback ludauanvesssnmld 8 7, Line uddnussnein
e
Vertical Blanking Period 25 Line Scan 3813518 17 Hor Line Scan Mgn Blank
USUATUVUYBIVBAIN
g e o . an v d
ms1eaeiuly 1 Frame veanmAnouRuluuug Vertical 9:iluianos
- 1 ) d ) )
TuSEINUNYBI9BA MY Blank 1 17 Line Iwvmishidauaiegn Blaok 3 Line
1 d

- o> ’ d a

fnlu 1 Frame voenmdunviiniu 2 M1 mofilinen Vertical Blank Period WBN9IN
»

$uludoans Y Time Duration ¥84 Vertical Fiyback 487 64 1¥nniu 1 Frame

AUVUUALAIUANYSY " Raster Blank 11
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2.4.5 Vertical Synchronizing Signal

Vertical Synchronizing Signal 13:noU&1Y Bqualizing Pulse, Serrated
Vertical Puise 11a¥ Horizontal Sync Pulse ﬁqnusm'mu Time Duration i:winmsﬁ'uqﬁ
nsaunuly Frame wikfUMIBuduaunudn Frame wils yvhanudltuamuning
Y83 Wave Frame 983 Vertical Sync Signal

Vertical Blanking Period (1W Time Duration ¥84 Vertical Sync Signal
n‘s‘mﬂuﬁmmﬁ‘ Picture Information Qf1 suppress H‘?ﬂQﬂ Blank ila@iin Video Signal
awlu Period TvhmihfiiieanszAul¥ Vertical Time Base Srufududunasfuge
Vertical Fiyback 1134 Time Duration fiviwenlugUves Vertical Scamning Famiriy
25 Line 1uT2UU CCIR 625 (fu n3omifiuam 25X 64 Hs = 1,600 s Vertical Time-
Base lundessusinuitanad 50 Hz

Serrated Vertical Sync Pulse ﬁ’Juagmmq Pulse nf1 27.3 MHs $1u3u s
Pulse uviazqnﬁ Duration 1111} Half Line Interval H/2 1utﬂ?BQ;ULLUﬂ Vertical Sync-
Pulse aanmxﬁani:é’u Oscillator U903 Vertical Time Base ﬂN‘_lN‘l'u&i’N Vertical -
Flyback 5¥MI1 Field M3@ALINY Serrated Vertical Sync Pulse 3 Duration 2 1/2 Line
a1l Vertical Blank Period §1u2MMaMuA 25 Line

'Post Vertical Pulse Suppression Period 13y Period 484 Horizontal Sync-
Puise 137 Picture Information $14M 17 7, Line unaiformnmiisenediniumiag
§'U1umiéuq91 Vertical Fiyback HBufl Picture Detail 903 Field Tmiduaunudnada
wils Picture Information WHNAIAMITAY Level 130t 5efy Blank wioiSony
Picture Detail § Suppress FYMIN Pulse Period ifﬁmgﬂum Vertical Sync Pulse lﬂu‘ljﬂ
Y93 Equalizing Pulse

Equalizing Pulse N¥W1A Pulse Width uauinnuszins 2.3 ds §1uu
24f qRAT S Pulse § Time Duraton YART 2 /, Line ueinzypogniluasnds
Vertical Sync Pulse (36071 Pre Vertical Sync Equalizing Pulse 183 Post Vertical -
Equalizing Pulse #NG19L Bqualizing Pusse $ufludeaiiognede o ¥misuon
Vertical Sync Pulse maRdeas Uiy Filed AT Field q senuludnymsydsn uay

Timing ®IINY



2.5 1HIRAIUNIEDNIUY CHARACTER GENERATOR (CG)

4 v - o a 2
Character Generator {HuinTeadnmsnysanosnusiuru 19 laida,
'y v W -: -‘ ' . > ot - S
W TusTunTrold@mdnysae FedamIng ldipauluaniiiTnsimindomu Production

o 1w 4 Y ' v <
House M3l¥ulaema q lilerAetuindes switcher Hanumznisasldiudegii 2.16

Character
Generator
AMINNAD4 SWAeE ,
Output Video
——.—»
A
AIMLINIATO
my

31.|ﬁ 2.16 mwia‘la’fnu Character Generator

A4 . g o . v d @ A 0 &
18589 Switcher vuifummiimihnlunsdadenmnTolFluninhdygyin
910 Cutput Y83 Character Generator |UFBUUU Background #1449 ¥4 AMNNNEES
“ o v d’ 1 [ 1 3 1
wionmomny 4 mundoims lulastnutiiimsesnupuitivaesdude luaauves
o & ' 3 { o an
Hardware 11U Software F1u@uv03 Hardware 9:n1n171ﬁ5n170gamﬂaamn
- o A Y
aounuasfynauiiudyn s Composite Video Signal 1fe IWmunsolfam ldiuszuy
TnsvemiluiloaIneld (stuu PAL - B)
Tuduv83 Software 9xv1MTBBNUULAIFU TURNHAISNYSUAZAILAY

<
MIUTPIRAYOY Hardware N8oNULUM

2.6 uHIARMIsoNUY Hardware

vy

- f o ]
1ummanuunn’f14 Character Generator 9INADUNAADTUUITITIUITOHLN

i 4
mumsssnuuunazmslFuldiliy 2 snuasdadl
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1. Tasmnhmmanniioenenfiunoseonuuaanaiios Video ITauass
§e3tfiaunldnin VGA Convert to Video 14 19 min AVER PRO, ni3n
ILLUMINATOR PRO Hudu  Je@nde Tusuludesesnuuuresund Inudimsunsly
il c6  ilesnndvesdinsdudegliiviiauuy Dos 3o Windows sgufa dau
Joidoiife flomadanmalumslfiulfie wosnnlifims Preview griow mmizam
NNBERMARAILLTEABYRUADTVLUTAIUUIS Video R0

d ' i '
2. Tromsinmernutiiee lAu1Alu Buffer Noufiasd108n98 Video

¥
y adda

Tedvesitife Temadanoiaiiiey iiean N Preview gninnoudiosn
v
) ] 3 o
Program 93418  dudeidenfe suiludeadouvesviniioainun
- da ° d
FaluTasenuiidsndiuuun 2
o & a
NNMTN IRANNINIATPIUMSRUNUYBITEUY PAL fidinnuAalumsesn

' 4 o 4
WULTINYEY Hardware 9 Block Diagram Iposauseyui 2.14

44 ] & . o/ d’
H"I’Wl‘llﬂﬂlﬂﬁz Block 4MININIUAIY

4 0 ' a ,
- 17983 Computer ﬂ;’ﬁi”'lwlﬁfyiy'lmﬂ'lw R, G, B (m'ﬂu Digital) 9283

< a

Fyae R, G, B oonuifiandumudyasfidenasuguoinasesaiguly drsuiuda
dahaundeuty (Synchronizing i)

- 21195070Au 1R dsududadahaundouin sync lussuy PAL 19
MTEINUMIALINBY 625 (E1 TN Computer MnaTennumaIIALBY 480 st
Tumsauguldamsuiudadaiaundeut erl9dyial Vertical Sync tiag Horizontal
sync 1WusnrunuTaonsaedynno Pulses 117U 480 QANNUUINBUAD Frame U
¥ Computer 158 Computer 183U Puise 1 gniivozasdyanaoeny 1 iduSerifa
mshnundeufusenindisunazdl

- 1395 Digital to Analog 118 1&5udygunm R, 6, B il Digital
91N Computer sxvimufondyyrsnin R, 6, B fifly Digital Withidyanunin
R, G, B iy Analog

‘ - vsadudygie Burst Gate niludifindadyaaiillumshnuah
Tudusununauuauey 1 dwisenerdygia Bust W1 ludwideensvesdyga

NNUUIUDU
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g IauIim

NVIY 640

29nuAu N

Sync AU AU

2497UY 480

HUWANT
300 KB

l

NI Decode

Port

I

Address Bus
A0 - A9

2393 Buffer

|

Data Bus

DO - D7

Burst Gate

nvredradgynno

197 Encoder

tyeyeu
R-YB-Y

po

7497 Latch Digital to Analog
-
2997
Encoder
oy n
R,G,B 1Ju
PRLEL e AT R-Y.B-Y
g ——— ’
vy

Hor Sync, Mixed Sync, Mixed

Video Blanking

p] 111 2.14 Block Diagram Character Generator

Y Wi
Composite
Video

Composite

Video
—

wesadadygu
Burst 4.433619 MHz
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- aeesadndayane H2 wiedyn e Horizontal Sync2 Fefiamuiiviaty
7.8 KHz (U190 15,625/2) 1%1‘1’1"1umsﬂmﬂumsﬁﬁmﬁmmﬁq;ty'tm R-Y daluszuy
PAL dygnaerdssadumaniy 90 sem yaduvsimsaununisuuIuey

- nesadndygu Horizontal Sync, Mixed Sync, Mixed Video Blanking
dFoyy 108 Horizontal Syne SAmuBiify 15,625 Hz Mlumsaiuquarsaunumiuniuey
1% Synéhronizing fiuTTHINAITUNUAIE Y10 Mixed Sync Usznoudisdyya
Hor Sync Ay Bqualizing Pulses ‘ﬁ# Equalizing Pulses ffﬂ:lﬂuﬁmiy‘lﬁlﬁﬁi1ﬂ1ﬁﬁ?§nlﬁﬂ
Wdsudinsadedoyio Vertical Syne Wnseiu (field Auns field ) senindasy
fiusay '

- nesadndaygio Bust Saianwd 4433610 MHz szadesuundiend
@) Al 443361875 MHz 1AM Project forldmmud 4433619 MHz Famrde
a3trasndionimns lUARNIATIINTIUY PAL ( AaNnin 141NN 10 Hz )

- 2995 Encoder dRyg® R, G, B Willudg R-Y,B-Y, Y nid
onf 1¥dyge R, G, B w0z Iiuaees Mawix oxl&idudygu R - v, B - v,
Y mnﬁv'uﬁﬁm’usﬁﬁuwlmmaﬁtytym R-Y Swmvaulaodygyis Hpe

- 2995 Encoder Ay®i R-Y,B-Y, ¥ MWifludyninse Composite -
Video #4101 Composite Video fﬂ:ﬁauﬁuﬁﬁgiym Burst 1A9A2 Burst Gate 1y
AN UAYIIYEY Burst ‘

e I8k muanisihanudy Block Disgram Tavsammdasnsofiszefue

1 4
MIMIuYe99s luniaaaq dsail

2.7 HANNMININHVIINDT

2.7.1 1NVITUNU

NMSMATUYBINITEUNN IC ,, ZNA2Z3E) adndyao FariTaslud
@y 2 dyyreldun dogrnisan Mixed Sync) uaz FRygI0s (Mixed Video Blanking)
ssy 625 uldanud 2.5 MHz Dowdafiv 8 uaz 9 ves IC s (@NA234B) uazth
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) PLESSEY

Semiconductors

ZNA234E

TV PATTERN GENERATOR

FEATURES DESCRIPTION

. g‘z"g“ 5;’2 ;“'PP'Y- . The ZNA234E integrated circuit mekes svailable
or ine operation. all the waveforms necessary to produce cross-

® Sync and Blanking outputs p CCIR or " hatch, dot and grayscale test patterns on a tele- *
EIA Standard. vision scresn. Al that is required is a 2.50MHz .

® Field Reference output, . . .” . . .
® Separate outputs for: crystal (or external oscillator) and a minimum

Crosshatch number of external components for mixing video, -
Dot sync and blanking pulses to give a composite
Vertical Lines video signal. This can be either injected directy
Horizontal Lines into the video stages of a receiver, or used to drive
Greyscale . i !

Mixed Sync a UHF modulator/oscillator for connection to the -
Mixed Video Blanking aerial socket. The device is contsined in a 16 pin

® Adjustable vertical line width. oiL package.

SET

VERTICAL cRYSTaL

HORZONTAL TEST EVEN CROSS vER NICAL LINE OSCHLAIOR
LINES NPy T FIELD HAICH oot LINES wiOTm wPUT 1

STNCHRONOUS
+6251929 _]

U

VERTCAL
DECOOE

ADOITION
—— CrCurs

TT T *[j‘Ju”Iu o

ov MOOE mx‘eo MIED TEST Yee CRYSTAL
SYNC VIOEO scn: INPUT tobv OSCRLATOR
BLANKING o5 INPUT 2

i

.

A

System Diagram DP16




ABSOLUTE MAXIUMUM RATINGS .,

Supply Voltage

Input Voltage . .
Operating Temnperature Range
Storage Temperature Range .

7 volts
5 volts

ZNA234E

. 0°C 1o +70°C
-65°C to +150°C

OPERATING CHARACTERISTICS (over recommended temperature range).

Parameter Symbol { Min. [ Typ. | Max. | Units Test Conditions
Supply Voltage Vee 4.75| 5.0 |5.25|Volts
Supply Current : Ig - 135 - mA
High-level Input Voltage Vin 24 ) - — | Volts
Low-leve! Input Volitage Vi - - 0.8 {Volts
High-level input Current hn - - 40 | A | Vec=5V, V= 2.4V
(See Note 1)
Low-level Input Current e -40| - — | BA | Vee=5V, V=0V
(See Note 1)
High-level Output Voltage Vou 24 — — | Volts | Vee =5V, Igouree < 250uA
{See Note 2)
Low-level Output Voltage Voo - - 0.5 |Volts | Vee =5V, g, £5.0mA
’ (Sge Note 2)
Clock Frequency ferock ~ 12.500| — |MHz | 625 lines, Mode="1"
) — 12.520} — |MHz | 525 lines, Mode ="0*
External Oscillator Pulse Width | t, 150 l200 250 | ns | -ve going pulse,
625/525 lines -

Note 1: -
Input conditions only apply to mode input. For
input conditions of oscillator mputs Cot,C02,
see apphcauons section.

Note 2:

All outputs except greyscale, i.e. mixed sync,
mixed video blanking, vertical lines, dots.
crosshatch, even field and horizontal lines
havé intermal 3k3 pull-up resistors. Edge
speeds and sourcing capability can be
increased, if required. by the addition of
external pull-up resistors, These should have a
minimum value of 1k§Q.

.




ZNA234E

COMPLETE PATTERN GENERATOR USING THE ZNA234
{for detailed information see applications section)

*
The following Companies can supply suitable
crystals fqr use with the ZNA234

1aD

(Interface Quartz Dev»ces Lsmnted)
Crewkerne, - -
Somerset.

" Tel: 0460 74433 Telex: 46283
Contact: Mr. Jarvis

Vee
SET VERTICAL
YOON CINE WIDTH
Pl
i '3 I [ 15 [ FL—] 13 12 " 0 r;}“'
HL Ve EF M 0ot vi Vi o
WIDTH
¥* 2-50 MMz
é; CRYSTAL
INA 2L (TOP)
== 22pF
MOOE Mve HR Yee coz2
La L LFJ 3 7 8
o:u ’J )
~5v - —l—- £4,
n) =
Sk
vee p
v
C l .
PR I < GS vee
Vee W
vee HL INGILE 330
a L Chal 2TX3N
W oor ; xbe.
" vt

% SET VIDED / SYNC RATIO (EG, ASTEC)
% UMINIEDG.
——a TO MOOULATOR
SET MO0

OEPTH

McKnight Crystal Company,
Hardley Industrial Estate,

Hythe, Southampton.

Tel: 0703 848961 Telex: 47506
Contact: Mr. Carpenter

SEI

(Salford Electrical Instruments Limited),
Times Mill,

Heywood, Lancashige OL‘lO 4NE

Tel: 0706 67501 Telex: 635106

Contact: Mr. P. Kenyon or Mr. D. -Standring




OUTPUT INFORMATION AND WAVEFORMS

la) 625 Lines CCIR Timing (Mode=1)
Crystal Frequency =2.50MHz

Line Frequency =15.625kHz,
Line Period=64us
Field Frequency =50Hz,

Field Period=20ms.

Outputs
20 Horizontal Lines; 18 visible, 2 during
Field blanking.
20 Vertical Lines; 16 visible, 4 during
Line blanking.

Crosshatch squares have approx. 1.4:1 aspect
ratio {0.98" x0.67" on 20" screen).

For timing diagrams see page 5.

{b} 525 Lines EIA Timing {Mode=0)
Crystal Frequency =2.520MHz

Line Frequency  =15.750kHz,
Line Period=63.5us
Field Frequency =60Hz,

Field Period=16.66ms.

ZNA234E

Outputs

' 17 Horizontal Lines; 15 visible, 2 during
Field blanking.
20 Vertical Lines; 16 visible 4 during
Line blanking.

Crosshatch squares have. approx 1. 2:1 aspect
ratio {0.97° x0.79" on 20" screen.)

For timing diagrams see page 6.

The horizontal line waveform consists of
pulses 1 line wide occuring every 186 lines,
producing horizcntal lines 2 lines wide (owing
to interlacingl on the screen. The vertical line
waveform is a continuous series of pulses
nominailly 300ns wide occuring every 3us
{approximately). As these pulses occur in the
same position in every line period the result is
a series of vertical lines on the screen.

The two waveforms are fed to internal AND
and OR gates to produce dot and crosshatch

outputs respectively.
]



ZNA234E

OUTPUT WAVEFORMS — 625 LINES

15t Freid (Even) nzse

e ind 2nd Fietd (Oad)
= 1 1:0 = 1L : ) L 1=0 s
. . t
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hine : . ! :
i \ . .- . .- : :
- . oL - —e 1
tr! N
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- L PN
1 N i . '
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line i . | ! : l
' : :
¢ 1
c .
, S o Lne Dlors perce
Cross : v :
hatch : . jo— 6 Lps‘
A\ ¥ N
: !
Dot
-5 M, N5 LD o Lz6bps . -—
B} o 250 - [ wlSl - ' “97.LI-S - = -
Mixed :
video 4
* blanking -
; 0: t=0" :
25L 25L 2SL | 7 L2580 ZSL ZSL 3 ,57,_5,.‘. :
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Mized Linetime X
sync reference poml
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=0
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OUTPUT WAVEFORMS — 525 LINES
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APPLICATION INFORMATION

2 50 MHz
I | XTa
T l22eF s 7
8
-5V -Vee =] .
! J Video Output to UHF
iR INA23L4 13 Sync > Modulator or
v Mixer Video -Butfer
! Viw Dot
10 12|—>—e
C v A A
ov I 4 3 11 _ﬁ_.
A 3 - )

Mixed Sync

Mixed Video Blanking

TV. Pattern Generator Using the ZNA234 (625 lis:\es)

.
<3 .

-

NOTES: . 7 A converter is effectively a switched current sink _
Mode, Pin 2- providing 8 equal current steps of approx
The mode-input should be connected to V¢ for 60pA/step. When used with an external pull-up
625 lines or to OV for 525 line operation. resistor, 8 voltage steps- are' produced {approx

0.3Vistep with R =5K). The output has a
Greyscale, Pin 5 - 1.5

converter from the horizontal counter. The Dt match into the video/sync mixer. =~~~ -

The greyscale output is produced by a D to A. requires a buifer stage (emitter- follower} to

saturation level of approximately +2V and"



Oscillator. Pins 8 and 9.
The ZNA234 oscillator can be driven in several ways, depending on the application.

{a} Using external 2.50MHz crystal {625 lines mode)

Crysiatl Oscillator 2

€02 r— T
l E , ¢
Series E
Resonant :

1
!
|
Crystal . I INA 234
1
]
!
]

C, is normally about 22pF

(b) If stability is not important, a capacitor may be used instead of the crystal.

é ZNA 234

cor
Yo cB= )

693 R

Cp=15pF..

{c) Alternative oscillator circuits.

330n

CONNECTIONS .- : 2 50 MHz

FOR ZIN7L13 6
g [ pt———ocorre)
Ve = PINW -} v
GND= PIN 7 J cc
Wk
L L,
_'_-L co1 9

The external oscillator pulse width t,,, must be within the range. shown in the table on page 2.

L4
/



ZNA234E

Vertical Line Width, Pin 10

Provizion has been made for the width of the
vertical lines to be varied if required. With pin
10 open circuit, the width of the vertical line

pulses generated by the device is approx-
imately 300ns. The pulse width may be varied
from 100ns to 14s by connecting a capacitor
and resistor to pin 10 as shown below.

cC

10K <R, < IOOk

—
I
!
!
R-V |
Set | ¥
viw | - :
l
| ZNA 234
C,~100pF il l =) 5\,
- { PTG 9308 !
’ _
|
3 ——J‘—-——'OV l_ ______
6495.

N.B. If pin 10 is left open circuit to give a.
external |
capacitance on the pin (e.g. from long lead ™

300ns pulse width, any
or pc.b track) will affect the timing. It is;
therefore, recommended that if pin 10 is
to be left open circuit then no.connection-

at all is made to it. o3

PRt

Test Inputs, Pins 6 and 15

These shpuld—be connected to OV.

Increasing C, or R, will produce a wider puise.

Circuits for Video/Sync Mixer

The following two circuits on pages 10 and 11
for the video/sync mixer are. suggested as
starting points only. They have been found to
work on the bench, but no _ detailed
applications work has been carried out to date.

. The circuit on page 10 is probably the simplest
- possible method; - but - it does- -have - the

disadvantage that the Greyscale output cannot
be used owing. to..its different dc. levels
compared with-the other video outputs. The
second circuit, page. 1T is hardly any more

-~

. complex, and does allow the use of the Grey-

scale output.

1

’




SIMPLE CIRCUIT FOR VIDEO/SYNC MIXER (NO GREYSCALE)

T
!
| v p
AAN] *‘ce
: jl 7 Ll ~——e BV
I
3k3 |
: (3] MS orp
!
! R1
!
1 x Fast Diode
3k3 '
— MVB
gl
i R, =470Q
1 J Select to give 7:3 video to sync ratio.
' & - g
3 ! "
33 k
1]
N [17].00t
"K{ |
e !
> (13} ;
- L vt {
4 ,
o [TaLHL
> L -
v Vv

ZNA 234




National -
Semiconductor

TV Ci'rcuits

LM1886 TV Video Matrix D to A

General Description

The LM1886 is a TV video matrix D to A converter
which encodes luminance and color ditference signals
from 3-bit red, green and blue inputs. The luminance
output is encoded from the NTSC equation ¥ =0.3R +
0.59G +0.118B and the R-Y and B-Y outputs are weighted
to prevent over-modulation. A built-in R-Y and burst
gate polarity switch allow European PAL compatible
signals to be encoded. All output levels including an
RF O Carrier Bias Voltage have been referenced to 5V

.for direct connection to the LM1889 TV video modu- -

lator. When used in combination with the LM1889 and
a suitable sync generator, 3-bit R, G and B information
may be encoded to both compome wdeo and RF
channel carrier. i 5

Features

Complete digital to RF encoding with LM 1889
1-pin PAL/NTSC mode select .

True NTSC matrix .

8 levels of grey scale’

Allows wide range of colonmetry

Low power TTL inputs

Wideband luminance output

"Weighted R-Y, B-Y outputs

s

Connection Diagram : -

( " 1w
S—r —cno
™
aD 2] 18 I
P By 1 LI -
t3
13 ;o [
-br SYRT neyT
\
- M ! 1_ocanmen
-]
P ( 1 ke AEFERENCE
d [
CAELN Ll -
TS = —'°"'f" -
S| | [ = g Ve
353 — - & p—12¥ sUPPLY
-3 3
( 'n -
. 35— b 8-¥ GUTPUT -
o " : et
. oy by Y ouTPUT
w
" .
S L 2 et
L . . .
’ ! SURSTTXIE -
SV SumLy —d (M)
T0P VIEW
FIGURE 1 .

Order Number LM1886N
See NS Package N20A

.
'

Test Circuits

et ———— e -x.L_

¥ +*
L aer

¢+
3 -y

1 N -

= FIGURE 2a. 6-Color Input Connection: - 7

' .- HSFUE IV

10— L <
-— e - oea AY
-~ ' )

: v o : CR
. T

A3 - 1 - .

T w10 2 y

v 4 14 ' 2 Il

- . !

e

3 i

- " ’ .’

" - i

FIGURE 2, &um Gray Scale Input Connections: &1
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'Absol'uté Maximum Ratings - -

Supply Voltage < . - " 4\ ) :

Pin 5 _ ) sy T e e

Pin20 . ) . eV -
Input Voltage (Pins 1, 8, 9, 11-19) .. 0.5V, +12v
Pin 2 Voltage. Relative to Pin 20 40y 08VIsL St Lol -
Output Current SmA,
Power Dissipation, TA = 25°C (Note 1) . 1.67W -
Storage Temperature Range - 4% 0 -~55°Cto+150°C . N .
Operating Temperature Range = - - - - 0°C 10 70°C - )
Lead Temperature (Soldering, 10 seconds) +'w .. © . .300°C e

[ o e CO S 3 ToL T e 1 RS -

Electrical Characteristics *75- 25°c,

Figure 2,Note2).. _, ="

PARAMETER " CONDITIONS -1 MIN TYP - -MAX
5V Supply Current (Pin20) ‘| BLANK = o.8v ~ R B -7 11- 16
12V Supply Current (Pin 5) BLANK=08v ~ - . | TTe | g3 17
Logic *1* Input Current | Input Voltage=S0v - - - RN 0 10
{Pins 1,2,8,9,11-18) 111/7 g to
Logic “0” Input Current Input Voltage = 03V. :0.01 -0.18
(Pins 1,2,8,8,11-19) 7 . .
=TT Output Offsers *<~* = "R,G,B=08V - - - - -~ S )
AVy' : kA v ALD -0 .| =80 .
AVR.y | STy S A = 0~ 250
Avg.y ) 21250 7] A Ay -0 50
R-Y Futl Scale, (AVR.YIFS R=2V;G,8 =08V 1.0 1.23 1.4
B-Y Full Scale, (AVB.y)ES | B =2ViR G =08V 0.7 0.87 10
Green Full Scale G=2V:R,B=08V
AVR.Y | —0.85_ =103 | -2
aAVRy .. 045 =058 1 —07°
Y Full Scale - R.G.B=2V o)
(AVyles  ° .- T 176 | e
AvVa.y ' 0 2100
Aavg.y. L\ 3 -0 275
O Carrier Reference, AVQ N b : |20 2.2 25 °
Blanking Level, AVy BLANK = 0.8V . : 0 =50
A .
Sync Level, AVY BLANK, SYNC = 0.8V =0.67 -0.77 -~0.87
P—— r————— .
NTSC Burst, AVp.y BLANK, BURST GATE = 0.8V ~0.26 ~0.35 -0.46
PAL Burst . . }
AVR.y *| SWin PAL Position; -0.2 -0.25 =032 | v :
Avg.y BLANK, BURST GATE, 0.2 -0.25 ~032 v '
H/Z = 0.8V
PAL Inversion Ratio R=2V;G,B H/2=0.8V -0.8 -1.0 =11
(AVR.YIPAL/AVR.YIFS SW 10 PAL Position
Y Linearity Error Figure 25 Input Connection =1 =6 %FS
Y Switching Times 15 kHz Square Wave Switching
. R,G,Bin Parallel :
Rise Time, tg ki ns
Fall Time, 1f 30 ns
Settling Time =1 LS8 50 o

Note 1: Above Tp, = 25°C, derste based on Tymax) ™ 150°C and 044 =75"Crw.

Nets 2: Uniess otherwise noted, BLANK, SYNC, BURST GATE = 2V and SWis in NTSC position, All outputs sre referenced to the +5V wodT
& thown in Fipure 2a,
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93V MAX

5V
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1svem

03V A
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13vaax

— 1
urea——d_
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Pim3re 10, 18)

20v mn

FIRAPCTOTHIT PPRT Oy Ry T

[ RIRE: v max

[
LUt InPUTS - l
[
|

AVg.y OUTRUT r
own

y SYNC, BLANK and BURST- GATE may ba obtained
from” async generator IC simitar Yo MM5320 or MM5321
Y For PAL’ operition,” the H/2-§ squan wave may be ob

. mned by 232 from hofizontat sync; y
L .) Red MM N E)

A!l mputs are low-power‘TTL“ cornpmblr Because-
 of the very low typical input currents, the-coior inputs”

. may be paramled in various combinations. For slmple .
color requtrementr' ‘the. Flyure 2a. mput, connection: -
may ‘be used' 10 produce™ “the 6 primary ané complc-
mentary colors. lrsted'm-'Fable 1" llong-wnﬁ Black and :
white. To add Somplex “colors such a8 those at'the bottom-
of Table 1, 2ll- 9 input “Bits may-be required separately:

; When choosing input codes for-'other'colors; always: .
check the new colGr against bothy light and dark back-
grounds; ) s. mat ab ot

I

a ~>\‘>. oelrin, e -
LRy D50 . PRI
A outpun are- refem\cedto thu +5V supply for direct .

connection. to-the . LM1888. Thc.resmonon.the- lumi- -u
nance output poans.usedmsum the chroma s subcarner

o

208

addition_of sound or a seoqnd RF chmnel re
the LM1889 data sheet. NS

‘JD - LT

X e ’
trom. the, LM1889,,and, must b. witeds as; tightly 8
3 poss:ble to preserve the- vndeo— banchwdth. For. tht‘ 5

o |
5
TABLE L. INPUT CODE EXAMPLES FOR COMMON: ~
COLORS~ = =
I PAL: INPUT CODE N
- RED-_ . GREEN " BLUE- | .|
. SMECL M LT M L] e
P Black *f | 0°0 0 7 000 670 0 [+
- 7" “DirkGry "0 v 0 ‘01 0% 7010 |4
LightGrey | 1 0 1 101 017} -
G White ..o | 111 o1 1a1. N
ctr o000 - 00| 2
tlede T 1t 00T T
“l.éoo doo0 11 7]
w000 ~T1ar pras| -
N AATY 1T 000 10T
1"1'1__r1f 'q‘o—o-
Jlorr 01 00 |
i Orangey ~f L. 100 0 -,o.o~ 0 }rsia
P Flshtone | 1171 7 1 0.5 01 R
Pink * 1‘_‘1"4"--7‘10‘“ Ll b
: PO AR TR S AL ‘f:j



' Tyi:'aical‘ Application ..

Pt ————n et s

v uv

= o
i pe 3 IR I I 1R 7 —
1~ [
. _““ ' : - b
-aalf . .

k]

L4 A S 2

J U P
< - .

f

cLocx T

wy
NTSC | PAL
XTAL! 3.5795 | 4.4336° [ ‘MHz |
c 43 36 pF s

Circuit Description (Refer to Figure 4) _
The 3-bit red, green, and blue inputs go to identical

t L_.__.-...- LR IR P R

FIGURE3 ~
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= J'he.nqqimment: for PAL and NTéC encoding differ

3-bit currentmode digital-to-ansiog converters {DACs).Z%~ 2Zin.the arees Of burst-gate operation and R-Y polarity,

Each DAC consists of three binary-weighted current ..
sources controlled by diff-amp current switches. The
DAC output currents are arbitrarily given a weéighting
factor. of 0.59, which is the green coefficient in -the

luminance equation. Portions of the red -and- biue .. .

currents -are split off,-so that the remaining .currenss
combined with the green current form the fuminance
current Iy = 0.3 Ig + 0.59 ig + 0.11 Ig. Iy develops
the luminance voltage Vy across RO in a summing
amplifier referenced to the +5V supply. A, current
twitch operated by pin 8 adds (=) sync pulses to the
Y output at pin 6,

The portions of red and blue currents previously split
off flow through resistors Rp/0.28 and R(Q/0.48,
which are weightd to form the red and blue voltages
respectively. Since the opposite ends of the 2 resistors
are connected to Vy, the red and blue voltages across
the resistors subtract from Vy to develop the color
ditference voitages Vy.R and Vy.g. Vy.g is coupled
through a X.56 gain, 5V-referenced inverting amplifier
10 the B-Y output at pin 4. Vy.R feeds parallel inverting
and non-inverting unity gein amplifiers which allow
either paiarity 10 be coupled to the R-Y output pin 3.
Switchirg berween the 2 amplifiers is controlled by
3 current switch activated by the H/2 pin 2. A (~} burst
gate pulse on pin 1 controls current switches which
2dd the burst pulse components to the B-Y and R-Y
outputs.

both of which are controlled via pin 2 as follows:

PAL, pin 2 fed by a half-line frequency TTL square

wave—in this mode a PNP switch between pin 2 and

+5V is held off continuously, which results in.equal

burst pulse components onthe B-Y and R-Y. outputs.
In addition, the H/2 squsre wave causes the R-Y

output polarity to reverse every -line. (When fed

to the LM1889 chroma modulator this causes the

phase of the R-Y subcarrier to change 180° as re-

quired in PAL))

NTSC, pin 2 tied through an external resistor to
+12V=this turns on the PNP switch continuously, .
which eliminates the burst pulse on the R-Y output
and increases the amplitude of the B-Y pulse. Since
pin 2 is being held high; the R-Y output.is locked
in the positive polarity.

Blanking is activated by a low on pin 9, which de-biases
the left side of the DAC diff-amps, so that IR = IG =
Ig = 0 independent of the input states. When blanked,
the Y, B-Y and R-Y outpusr all go to +5V. An additional
amplifier produces a 0 carrier reference voltage at
pin 7 which is 25% above the peak white voltage on
the Y output, relative 1o +5V.




Equivalent Schematic
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ibsolute Maximum Ratings
poolY Voitage V14, V16 max

xwer Dissipation Package (Note 1)

.yu!mg Temperature Range
yorage Temperature Range
awoma Osc Current 117 max
~[V16=V15) max

- (V14-V10) max
L[V14=V11) max

,d Temperature (Soldering, 10 seconds)

~ -

18 Vge

1390 mw
0°Cto+70°C
-55°C to +150°C
10 mAge

25 Vge

v

v

. 300°C

QC Electrical Characteristics (dc Test Circuit, Al SW Normally Pos. 1, VA = 15V, Vg = V¢ = 12V}

o PARAMETER CONDITIONS MIN | TYP | MAX | UNITS. .|
‘upply Current, Ig : 20 |3 |[as mA
Sound Oscillator, Current Change, Al1g Change VA From 12.5V to 0.3 0.6 0.9 mA
3 17.5v :
Emma Oscnllator Balance,V‘lT o o 0 9.5 \ 4 11.0 | 125° : i’l._ 5
omaModuluor saunce.wa'--.' o T ; [-7.0: L2808 5 o mawels
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&g 5, FD 1. PR [U% BOIE AVl
~— swa, Pos. z vsnnv----——~- ~2.5 35 | 5 mA
4 5c-13v D | LTIR ) %
swx SW2,5W3, Pos._Z.,_ ¥ >
~Va=i2v, Change Ve From .~ °
13V to 11V For AVﬂ Dmdc
Bx_vn-vxz "fx' "
'-'-:4 {Al SW, Pos. 2, Ve =12vF
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.Typical Performance Characteristics .
Sound Carrier Oscillator RF Oscillator Frequency Chroma Modulator
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iThe sound carrier oscilator-is-formed- bv—dcﬂermml&——m channel- B- osmllaxor cons-m “of. devices Q56 and

iamphﬁer Q3,04 ooented with positive_ feedback from Q57 cross-coupled - throughy - level-shift--zener diodes 3

‘the pin 15 tank 16 the base of 04 ? > 2 : Q54 and Q55. A current regulator consisting of devices .
7. o.1.... 039-043is.used to achieve good RF frequency stability

& over. supply and temperature- The.channel B modulator

consists of multiplier devices 058 059 and Q50-Q53.

i S

‘.'l-

;The croma oscullatox consists. of mumtmnéamphhu.

Q1 17 (| 1l 2.
o, 27 s Duvinmon s alowm GV1 12 e o s 1 o & ko

‘pm 18 provides an )odmoml 180 degreu phm lag back ™" * uolamg- devices ‘048 and. 049. A dc offset between
to the base of. _017 10 produca “oscillation at the w--—?mm—-t?andﬂl offsets the: lower pair to produce an
3 _ output RF carrier at pirr 10. That carrier is then modu-
;resonance frequency- (See ac test cxra.m). L :
f ; s e lated by:both-the chroma signal at pin 13'and the video .
§oas : H I ~and sound carrier signals atr pin 12.;The channel A
’The feedback’ signal, from the crystal is spht ina Iead-lam -~ modulator shares pimr 12-and- 13 buffers- 045 and Q44 -
‘nerwork to pins 1 and 18, respectively, tor generate mo > with channel B" and operates m an: udcrmnl manncr.‘ e
isubcarrier reference signals foc the chroma modulators. . ans O STk A
‘The R-Y modulator. consists. of multipliec devices 029,_._‘Dt¢ flowi throuﬁrd‘ | B oscillator diodes
.Q30 and Q21-Q24, while the B-Y modulator consists of .., Q54, Q55 is’ mmod around- in Q60, Q61 and Q62 to -
1Q31, 032 anc 025-Q28.(The" multiplier outputs are- mn:rmfoﬂhc channel B RF modulator..In the -
"coupied through- a balanced summing amplifier Q37, same manner, the channel”A oscillator Q71-Q74 uses .
Q38 o the input of thl\RF modulators at pin 132 k. turn around Q772.Q78 and Q79 to source the channel A- 7
______ modulator. One oscillator at a time may be activated by
cmoma output is produced. However, when Sithe? " Connecting it tank to supply "(See 3c test circuitl Thes=
“pin 2 or pin 4 is offset relative to.pin 3 a subcarrier outs, eornspondu\g moduluor is then actnvnee by its current—.-
Dut current of the appropriate. phase is produced at - .
'pin 13... Sk St M s s Jetneg et Al ool remai “OFF
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TV Game Schematic
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' Apphcatlons Informatlon R

.-,.Ap ‘_c o i e nd

Subcamev Ou:lllnor :

b M
;.. 3

The oscillator is a ctynal-comrolled deslgn 10 ensure the '- -onk <ircuit and dewmng the center frequency m'1

£ acmncv -and stability requ-red of the subcarrier fre-
- quency 4or use with television tecewers Lag-lead net-

e - -

-upwtor -or avaractor diode. Switching a 5 pF capu;m,,
“10 ground at -an‘audio frequency rate will cause 33

Y works {R2C2 and.C1R1). define 2 quadrature.phase - .SO.kHz deviatior ﬁbom 4.5 MHz. ‘A IN5447 d'odg
¢ relat-ons‘hnp between pins 1iand 18 at the subcarrier "’ Biassed -2V Jrom_pin *16 will give 20_kHz deviatip
: frequency of 3.579545 MHZ: Other frequencnes canbe &\ with< =8l Vp‘g audio sngnal The couplmg network tg3
used and where high stability-is not a requirement, the - the wdeo modulator input and the v-rocto; diode biasy
- crystal “can be. seplaced -with.a plrallel sesonant- L-C ’must be included when the nnk clrcun is tuned” !o
tank_circuit—to provide a 2 MHz clock, for-example: r.anur.ﬁ-equency_ ,_‘
Nom ‘that since one of the chrommance ‘modulators T i 2 5. i3

mlemally .connected to the feedback path of the oscil- )

°4amr—operauon ~pf-the oscillator m other ;:han~1he g
correct subcaruer frequency prgc]ude, dnoﬂnmnu"”‘m* ofthemc:ureamujevet.forcxample if the pez .

-2 g =~ -wideo signal oﬂse: of pin 12 .with respect to pin 1;,; ,-

1“”"‘ - -3V, this corresponds to 3 30:mVrms picture RF carfierss
. The source impedance at pin 12 .is defined b

‘go—‘)
;...,-..

~When_ an .emmal wbamer souree -5 avulable or %
.prefzrred. this canbe used inftead’ For proper moduhtot external 2X (2 resistor and so 2 series network of 15
operanon - wbcamer*tmphtude 01500 mVp-,p e and 24 pF’w-u give 3 sound carrier level at’ —32 dB m 4

5 requnred at pins 1 and 18..11 the quodrature phase shlh 3 Ule‘picture u_"i'"

" ‘petworks shown in the Zpplication circuit are tcxamed 5

 about_1 Vp-p subcarrier-injected “at the junction of Cl S04 ;\a,_- }
and -R2 is sufficient. The crystal,-C4 and R3 are elim- : RF Modulauon
inated and pin_17 provades 1 Vp-p ﬂgnal shlhed - ;m__. i . 'l
+125° from the extemal reference. 1 .

: : Two RE @ann:ls.&re avanlable“wnh carner freq e
¢ up‘to 100 MH:bemg determmed by L- Cxank c:rcum

- 5 i

b < 8 G e i ) 2 l".'-" b’ '-: “both modulators are'common;but Temoving the power
th: qsll‘:\dprl:s“:';n ;!&os:'s‘:r:v!:;ﬁ.i':;ﬁﬁs ‘1"2;;::% ::m: i ~ supply"Troman RF oscillator tank circuit will -ﬂlso

i disabl d\l modulno et e e
color difference axes R-Y=-and B-Y."A-signal 2t pin 2 : ! 3y, Araveea | 1 :

{R-Y) will' give:a chrominance subcarrier output - et N BRI - AL L

the modulator with 3 relative phau of 90°. compared -
to the subcarrier output produced by a signal at pin4 :

(B-Y). The zero signal dc level of the R-Y and 8- Yanpuxs oo

will determine .the bias Ievel requtred at pm - For 4
example, a pin 2 signal that is 1V Positive with respect :

of 90°. If pin 2 is 1V _negative with respect 10 pin’3, "
the output is again 0.6 Vp-p, but with a reiative phase -
. of 270°. When a simultaneous svgml exists at pin 4, the

- subcarrier output-evel and phase-will -be the veczor. wfn ‘&

-_betwnn_me_gwo sngnal mpm pins that dexermmes the

to pin 3 will give 0.6 Vp-p subcarrier at-2 relative phase = "'"be connected 10 3 bias source wnhm thz1=t>mmt:;rm-nodtL3

. As mth the chrominance. -mogdulators, it is the offsu
. levelZof RF. amer. output. Since _one _signal
{pin 13} s also internally connected to the c‘\rommana
modulators, the 2 k2 load resistor at this point should

input range of the video' modulators. However, thisbias
source is independent of the chrominance modulator
bias and where chrominance imodulation is not used,
<" ghe 2 kil Tesistor is eliminated and'!he -bias " source con=

of the quadrature components produced by pin 2 and 4 ~~'= —nected directly t0 pm 13. ~i.

inputs. Clearly, with the modulation axes defined -es -
above, a negative pulse on pin 4 during the burst gate
period will produce the chrominance synchronizing
“burst” with a phase of 180°. Both color difference
signals must be dc coupled to the modulators and the ..
zero signal dc level of both must be the same and within -
the common-mode range of the modulators.

The 0.6 Vp-p/Vde conversion gain of the chrominance
modulators is obtained with a 2 k&2 resistor cornected
at pin 13. Larger resistor values can be used 1o increase
the gain, but capacitance at pin 13 will reduce the band-
width. Notice that equi-bandwidth encoding of the color
difference signals is implied as both modulator outputs
are internally connected and summed into the same
load resistor.

Sound Oscillator 4

Freguency modulation is achieved by using a 4.5 MHz

To preserve the de content of the video signal, amplitude
.modulation of the RF carrier is done in one direction
only,  with increasing video (toward peak white)

. decreasing the carrier level. This means the active com-

posite video signal a1 pin 12 must be offset with respect
to pin 13 and the sync pulse should produce the largest
offset (i.e., the offset voltage of pin 12 with respect 10

" pin 13 should have the same polarity as the Sync pulses).

The .largest video signal *(peak white) should not be
.able to suppress the carrier completely, particularly if
sound transmission is needed. For example, a signal with
1V sync amplitude and 2.5V peak white (3.5 Vp-p —
negative polarity sync) and a black level at 5 Vg will
require a dc bias of 8V on pin 13 for correct mogul2
tion. A simple way of obtaining the required offset 15
10 bias pin 13 at 4 x (sync amplitude) from the sync 1P
level at pin 12.



Applications Information (continues)
Split Power Supplies

The LM1889 is designed to operate over a wide range of
supply voltages so that much of the time it can utilize
the signal source power supplies. An example of this is.
shown in Figure 2 where the composite video signat
from a character generator is. modulated onto an RF
carrier for display on a conventional home TV receiver.
The LM1889 is biased between the-—12V and +5V
supplies and pin 13 is put at ground. A 9.1 kfQ resistor
from pin 12 to —12V dc offsets the video input signal
(which has sync tips at ground) to establish the proper
modulation depth — R1/R2 = V|N/12 x 0.875. This
design is for monochrome transmission and features an
extremely low external parts count.

DC Clamped Inputs

Utilizing a DC clamp will make matching the LM1889 to

available signal generator outputs a simple process. |
Figure 3 shows the LM1889 configured to accept the |

composite video patterns available from a Tektronix
Type 144 generator that has biack level at ground and
negative polarity syncs. 'n_this application, the chroma
oscillator amplifier is used to provide a gain of two. The
100k pot adjusts the overall DC level of the amplified
signal which determines *he modulation depth of the RF
output. Clamping the input requires a minimum of DC
correction to obtain the correct DC output level. This

5 allows the adjustment to be a high impedance that will

have minimum effect on the amplifier closed loop gain.
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