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ABSTRACT
This project presents an implementation of interface between computer and monitor. The video signal is

sent via radio wave to receiver and then recciver will be displaying on monitor.
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fdwhauezlsed  Tavezuaaswassnuigvenmasduilszneundniiidhirnuiuduvesmsuansral
4 = PR ¢ o
nsesneuRAneituAonsAnmsmiues
1. 139 CPU Usswianadoyandnuazunszeivsm Tugduaieg
2. deoyadmdumsuaasnangndslifsnsfinmia lavruges AGP we pCI
3. nimiumsiauaaswanianisdssuana Tavld Video Chip
a d o L o o
4. wdsnnnisdszaanaas s Nizdedeyaldfuisuuunslinmia
T ’ ti o al l:l L] oy
5. asmdeyafizgndsdisuan  (RAMDAC)  eviimstlasdganauiieglugataealdiiiu
o o
Fygnaeuraen

o o ] 1 ar A e o e
6. gavmumhdgygadlddsliuaawadivens WevenmIdsudygrufzuaamaioe

Video card ]
Monitor
-
Video chip
RAMDAC :>
] RAM -
i :> I T
1 AGP or PCI interface
—
CPU
Mainboard

d r
319 2.13 naasnIsTIUMBNNINMesNI RN

ar ar o
2.4 Fanadnsnnsid
W A Y o o  day - - w o Ig - t& @
ANwABINs s eams 1Husms Insvimid luvaus msifindosfu Insdimi yndiegdao Jegduiu
4 P &, R < ar v  dad
ailszns Usznsusnie 1509994 compatibility U reverser compatibility Uszmseres fin dynna Insvimin

1 ] = ar 1] v a ] e ar o dm
dwensinin szdeailszneudivd il uduaiudesedng (uminance signal ) fudwidludgyo i Insimid
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diinnemyanan nizeeundmanszly

g o . . = " i a6 o =

AN (chrominance signal ) vrAvsfiveuvasyluanudmuiiusudun o Insimifilinmd (chrominance
. = gre w e t o oo CIG-) g

signal) Tumaa ndesInsvienidezdromdeir iidadygnuuem Fuas-uasdifv-uas@iniu Ju Fomn

-3 ! o d ¥ o Ly J =1 ' = A o g at
wihms dedyonaudsdimaril mauiulueesfiey Fafunieesuesndmatix e Mdadudygo

LGIGIE LT S AT fygruidosnin, E,
(A fun | - g

a5 fya o madive ,
w W mAIned

— fympumthiny
o ———- ¢

o vl
Ayanrulnsimiadnwg Szl
(hue) HOSNIFEUARTY 0T ( chroma)
funmai By

71t 2.14 Foygnadi IheinndesInsvimid

Inimesdygna fo dygnuInsvmiviad wiedygnudesain uardygaInsdiminmd andlduaasld
< A ar ' a ' A A o o o o '
udalugi® 2.14 dieaardinsviniddsdygnuaieg marileeneima wissiulnsvieninadifessunammne

or

ar o o a 1 P o ! 1 . . . 1 A ar o d o o
aq;qpmlhmﬁu'ln'am ﬂﬁﬂﬂ’mmﬂuﬁmtmﬂlﬁﬂﬂﬁ‘]’ld (luminance signal) @IUATEISUINIVIAUA Hezsy
ar v o o W oo ad A 3
dyana Insimbiimue udni idadunmivunenasanmaely

' ar 1 ar 1 A o o & A o o
nanlavagl amilInsvimiGerdesdsdygudien  eenemelilifingosiuInsvimitier Iiida
ad 4 A o or Sy o o A o o o °
AMAvuNIoHasANINYoARS 033U InsArud uazn MR NErasanMyeual By Insvienivg
anelali
- dgygnw Insnnivigt nFedagudead1e Quminance signal)
ar o g g =1 . .
- ﬁﬂgm']ﬂllﬂ‘iﬂﬂuﬂ'lﬂﬂ'm‘d (chrominance signal)
- ﬁmmmfﬁqﬁ',smﬁ’aﬁﬁe uazonelada (synchronizing,blanking,and equalizing signal)
»
- dygnudidusan i (color sync signal)
o n:l LI ] ] 1 aa'dv \ 6.1’
mgranazanuiiulumsidsdesdedyanuais maiil Idese Tyl
@ FyanuInsimivnig viedgnudeditg Quminance signal) Foynuii Aodaya1unM (video
A ar o @ o o 3 o o 1 @ a
signal or brightness signal) Tui3esvasInsimivindniumes ndesInsvienidlutosdeInsvim? wxgwiliifa
o ) o o £ 2 o o ' o 2|
dyapaudsduas-uasdiior-udathintu Yu Fasroslddydnva EE_E, unusidygnamisifudulai

»”
1dnnvasafuas-nasadv-vasartinEgu Auaan

72696
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ndealnsnmia NIRRT

jmin

> Ay iudeiaing

F o  ar o v 4
11 2.15 dydnwaldesaig

; d- 1 Y =y ’ - = = A o =
Fug IUUadNIEul 1MUY 150N 29951NAS NF(matrix) awduaaslilugli 2.15 wevildida
ﬁ'ﬂgm1mt‘fﬂ~1ﬂ’iw (brightness or video signal ,or luminance signal) E, Tavfidunauyssuedvamuludasian

g ar T g
Mmuivou fewe il
E, =0.299E, + 0.587E, + 0.114E,

o o dq o - N . o g o = A4 1 o de o
@) FoygnaInsvienil¥nmd (chrominance signal) Fyeuiiiudygnunniosds Insvmid 1dhms
1 o A o o A . o b= J A [ ar -1 o
delifunTosiy Insiind iedumdetiidifiamwiiunissenasanmveunsesiy Insvimidquinuusves
o g & ™ v day L oa a or ooy o o
Funnall wsduegiuszuvvesinsvimid FsllegawssuuAe Insfienidszuy NTSC Insvinidszuy PAL
woz Insvienidszuy SECAM dganaInsdeni@ildnmdlulnsvimidszun NTSC wzilsznoudodygnud
o A:i o 1 . o J
assdyygnunswiuegiugves amplimde-modulated signal suppressed carrier IauszAseviinIiyusznang
A ¢ o 't a9 oo o g A o o d A ) A
AU UM Avesn dygnuansaesdygnil nsessy Insimideziesfieuuoneonuuie
o A o A o . o d w
uﬂﬂiﬂum‘iﬂ’mamﬁamma (hue) LAZNITOUAIVDINAY (saturation) VOINMANUSINYUUIBA N Fryay I
o od ¥ A o o v a ¢ P =
InsAeinlinmal sz ldatunmivesdygnu wiekamessuunses (color subcarrier) in210f 3.58 MHz uas
v ar ar o ° o v . R A A ¢ A [
wassswiududygna Insimivindmiedygudesadne (uminance signal) iHeldaduny veussosds
ar L] d 1 1 5 o ar L o o lﬂ. [y
Tnsvimithiteenememiedade T IidunsossuInswmid  FimsdedaguInsminldnmdsnlysy
o a a o [ . P o ad et = <&
dygnaInsvimividmiedygnudesaing Taons Iadunvesdygradiiduiimsfies lumaini &9
oA roultiplex transmission
or & a " = - N . - P . -4
(A) Tygruded uudrne wazdatelads (synchronization,blanking,and equalizing signals) Feyge
o M 4 =1 or ' o o o A f o 4 o = 2, A ar o
dananail Tdnvassudniududygiuded dyopauddne uazdygadaelads ludesvesTnsvimi
vdgmlssms
o Py P A ar w el ]
(¥) dYaIUFIRVeINNT (color sync signal) tilesnndganuInsfeminlinmd mude @) sglugl

= 4 A A e o ar
194 amplitude-modulated signal (suppressed carrier) AmAaas13ugyl 2.16 FudomiossnInsvieniasuldud
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da ﬂ ¥ 1!’ A 4 P - o o - o \ o =1 o o o A '
NluAslFAGUNIMYBIN T NIeABIEDITUUAGYS (color subcarmier) TuMitoududunldluiasesds
w  d z A ot ar o o = A or ar = o
Tnsvimide  Rsiu  SessuInsvmiasesuiludneiiaesndanaunivvesnmd  wiesamessunaGIn
1) J A o y A d = ar & ar = 1 A [ or s A Y
aoamsvu o Madunmivesnmd  wiesawessunaces  nlFluduadesds Inshmitudiwaseety
o . d = - ar A v o ° 1 o & =
Insvimis Sanuduaside (phase angle) igndeems s nieadeInsvimiTeduiludeedsdyanudetvesnnd
. ar A as o o) + 3 s o E
(color sync signal) Ti1¥iaSea5y Insvieid Taodaliluduves back porch vasFeaRadmisuuIuen Fudon
o : o Ty ar & =
A uTsRvoen ndii faaesidsad (color burst)
] o e [] Y= e 1 G o dog ¢ =
ANNUANANYBA INSAANTszVUAY  ogiismsuazases lumsdadygna Insienih Idnmas w1y

fudygu Insdmivig nSedygudesaianiniu

- )
|- gunlfigavo andnimd
huvaisind

atum i Tusaryed sridwiturpud

g : o o . 4
1 2.16 s 1vesdyanuildvinmsusqaaiuy AM Tanswnndyauaiunyt

(suppress carrier amplitude modulation)

2.4.1 InsNMi@szu NTSC (NTSC color TV system)

Tnsiieni@szuuusnueslan AeTnshmiFszunuewstu NTSC FusluInsvenidvesanigomim uay
dowi 1 &umsnaro T ludnmaodsznail 19 Tnsvimiszuvewsiu 525 1du denm 30 nw deduid ndps
vosmsdaInsviendssuui WuaasBud g 2.17 Taondes Insiimidezi Idifadygnanistithenues
Fuasuasdilv-uaedindy Hvwa EE_E, awidy waedvsendl wxrauiulunssfinuiiGoni s
WASHT (matrix cirewi) M3ANAY MandmelnAvewaeTiasua@Rv-uasdinGy  mardisziliife
dygnaInsimividmTedygudetadn (uminance signal) E, Fudyn o Tns iR 1 nmE ( chrominance
signal} ﬁaaﬁ'ﬂmm ) inphase color signal voltage EI WA@Y quadrature-phase color signal voltage EQ Tagil

] Q,I o o L ﬂ,
TIUHTNVR WA 3 Taae T
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fygrunmid, E-E,

(3.579545 MHz)

- vda 4 vnus
DONFUNADITILANVA 3.57945 MHz :Eﬁ::> .
uoLtiAeT

4 W - P o - - o
Fariunnutves fiamesSuind of

fygna Inyimis Winmd
Y o = & s
dmaeidunnSaluniuni

L

el

Qusntfaouie 90 aam jﬁﬁm__D .
uoginines

]

fyopuumi, £ E,

317 2.17 svegiandygnamesduTnsimiszuy NTSC

Luminance signal
E, = 0.299E, + 0.587E; + 0.114E

Inphase color signal voltage

E,

]

0.74(E, - Ey) - 0.27(E; - E,)
0.60E, — 0.28E,, - 0.32E,

Quadrature-phase color signal voltage

E, 0.48(E, - E,) + 041(E, - E,)
0.21E, -~ 0.52E, + 0.31E,

Wendndvsmssunufenwietutumsdedygnameifmdd  smwdesdeInsim{lud
i3s3y Insiml 5319385 double modulation AM-AM nanafie ﬁq;mummw?ﬁfmmﬁq;qpmzﬁﬂﬁumﬁ
vesiuesTauantz Sunh RaiaesFuuni3us (color subcarrier) Fgygyios Insieniilinma g, fu E, szhnadh
11l encoder el balanced modulator BYABIYA URATYATEHADIABIFUUAGET (color subcarrier) FadlAIms
tAEIT usiitle (phase angle ) A1efuagiduaeem HafMEH 18910 balanced modulator Wacr0aT ARE oy
TnsvimiAldnmansIndhaosgadaudasyaozeglugis1eves amplitude-modulated suppressed-carrier double
_ sidebands amsiuans izl 2.18 Feygposmdni] vz llswdudyguInsvmivngmsedygnudesai
fudggnubuqeu udieee WatunnitusdesdsInsvmhiwensmatuiinmsves amplitude modulation
A lAueras Budlugl 2.18 ﬁmqpmﬁLﬁﬁﬁuizad'lu;ﬂﬁwm amplitude-modulated double-sidebands 9
nhedszuadisas 4 MHz uamsiNIu299T vestigial sideband filter e tavan s S ey (lower
sideband) a9the wazezdeluAUNSEINgs (upper sideband) LIRFUVIAUULLATATNIAY (overall RF
bandwidth) Uszsnw 6 MHz FumifuuvudiafvesdesInsfimiviad iuszuvenstuned dwmiunuudiag

ar w e ar ; '
vosdggnaIniiminlinmd E fu B, Wu wavesminasesléwuhn aweivessums1 sxdanams
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afvunlasludes womdsavesdyan Insdmivnamiedyyiudesainaldiouns Anins alioudas

TuSesesdygnalnsimiilinmd lavamsludnnlszneudng vesnmuuseTnsvie! Tisuiudesh
1.1‘1’5wazlﬁummﬁ'mm‘nm'lmﬁ'ﬁﬁﬁiﬁn'mﬁﬁmmﬁﬁnswam‘é'ua-uaqﬁ'ﬁuug'nmImﬁ'ﬁﬁunﬁm?aﬁ'mmmﬁm
ahensifu Insvimidszuy NTSC afmual¥dyopalnsimivndmiedygnudesain § swaziduald
rhaduilszana 42 MHz dudyanansdmiilinmd g Juasdnuzguanifvewasdidonhidu
(cyan) Weumaddu (orange colon) 9xiinw anBoaldndrlszana 1.5 MH: fudggu Tnsfieialiamd g,
FenaainuuruauTaveasdiig (puple) MIBUAITTEY (reen) Wu aunsafmualitswozioald

o =
HAvatlszun 0.5 MHz Miilunisifsswendas-

net vdnnutidan Tgyradoendng doygpaunmdiiy
(eg) ] (&)
o;;;;\m 01 11 ez C 1 8 3 ez
|
(£5) deoyione of . e

0 1 3 3 MMZ 0.5MHZ \_
dygnomerd (€, - £y )

P | o l 1 o o - o g
1% 2.18 Ayanaudesaine uazdyana Insvimin I nmFves InsveniFszun NTSC

!
2.42 Inshimidszuu PAL (PAL color TV system)
= o = o v & oy r Yy 1 ]
s3UY PAL ssldnwazadwedaiuszuu NTSC ud ldsumsiadunawudlvidiinnuuanarsegruaiy

+ A {o o o [ o - o Y 4' -

ot ISeandiAgnfe 1dsumsdSulyud IvlgmmdasnmmAadioumarauazieundgn  (phase and
. - ] w dda - - ] o ] a -

amplitude) TavUnanisdsdyana Insvimintswiuazusundgaunnaisiy fusssvonodyanuy’onses
A o o o & vy Y] W a 9 | e ' =
duq wheades sz lddedldanunuuiniesuaziinsvennnieouanarsiusen luaundauduaziion

= i& ! i ot d =y [ 73 o o - - ﬂ- r El' (-]
nagauosdggu Fevzlivadedgyganlinmd uasdygrudameidunaGeiun anuAafivumdiiiee

A o Y =] G o 4 - A 2 o o=t < A e o o
DinmFveusiosiulnsienid  DdduAadivuldonamdveunesdelnafenid  FuduSesdrdgnezdoes
A A = o v

udly szuu NTSC ldudluiFesiilagnisiisaesnmuuisss itneadesliimuzay udszun PAL U35

(-1 A lﬁ' Ly ] ar ddd 1 - oF o 1 1] Ad
Wiulgaudlulusesii laviimsdadygnanmantiauandreiy 180 semn aduiuluusozeiamniing

»

aunumauen TavndesInsimide i iifadgoramialwihonuasduas W didu Tasiivue E, |

o_ o or =1 ; ar -~ . . N A L4 a o G
E, , B, Ad 18y dgnnauasdne 3 & szmaufuluieosundng (matrix circuit) Favei Imifadoygu Insien
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ar s ar

o o v ' @ o o a = @ o A )

viramiedyyiudesdin E, AudganaInsimiilinmdsesdyau fie E, M E, dailunasaves
|

Fyyuumfusiudygiudesadn uazdyapusaeti@uiudy

udesainaiene Ui
ﬁ'fyillum.lT‘nEﬁﬁﬁ‘lﬂ‘)-ﬁ1ﬂ?ﬂﬁ'@ﬂj1mi‘fﬂiﬂ'ﬁn (luminance signal)
E, = 0299E, + 0.587E + 0.114E,
"murngmﬁ’mfﬁ‘lﬁmﬂﬁ {chrominance signal)
E, = 0.493(E, - E,)
E, = 0.877(E, - E,)
T Tnsimifldnm sufvdeudmmzduonunnumduraazd ”rg'lmmnumﬁﬁ'u?u dudyy

o

A - o o [ : A [ » ol = o o o o a"d" d‘! [
afnnnaadidenseld Aty iwfesfuezdesinesihMifedygnitmnld  Weaswasugh
A o &

o o J " & 1 o ] (] o 1 4 =1
W (B - E,) 1invusdnlsnie i vindyanwedg filleg 3 duanw fe E, |, E,, E, Suiludeadinig

2 » d W LY q’
Anuthadanles daae T

0.299E, + 0.587E .+ 0.114E, = 0 2.1)
Tuvieudoaiu E, = (0.299+0.578 + 0.114)E, , 3o

0.299E, + 0.587E, +0.114E,-E, = 0 (2.2)
(2.1)-(2.2)

0.299(E, - E,) + 0.587(E,- E,) + 0.114(E, - E,) = 0 n3®
0.587(E, -E,) = 0.299%(E, -E,)-0.114(E,-E,) 38
(E;-E,) = -0.51(E, - E,)— 0.19(E, - E,)
sniu dleniumves E,, (E; - E) , (E, - E) I-annsomimuesdyanss (€, - E,) 14 uazannso
i iiRan mdnaenasanmuouniosiu14&e Fywm (E, - E,) i (E, - E,) i avagnasaunssaan
i , fu E, iieflaafuiT¥ida over modulation Fumadulnained (encoder) vounToaduAY 133%

Tavfaoszduvvesdyauvni-dmSedyarudeain B, iszdudebga

1 » ar
2.5 PAMSY AUT YNNI
’ 4 Vo ' ¥ A o« o & & A
a0 Iiisznantannmeg vesdmdygunmveandesiuinsimi dlunamaeniidygade
- @ o s R - - . ' ] o v ' e a =a
FIWNINTNMINIT-A1 wazInsvimddl Asslindnatsinmang milouq fuusvedaduasdion 3ale
4 ar o L4 o - s =, o >
wina e Tnaimideziinagiuuud (¥1e-81) nazTarlnuus(d) ununnia Tewdyavea Insvimiun-@
2.5.1 mn3fle leierusund lvioos
- = 4 ¥ o o &4 o o
ma3aTe lewruound IMiesimafivziudygrumeinninguueisinfeialelae 38.9 MHz unz
[ £ T o 5 - oo -3
4197 10101 33.4 MHz uazinnyiimsvowdygrunnmuazds lavezinsvnonlizing 2-3 a1 STmsiee
= o ﬂ’
finatl
i ada v Eryy ' Ve a sS4 aw e
- duusniinfenisnseslvmwizanuindesmsinumninTavezaaneudygruvesnnunsu 7l
asms leoaaiie Ty W Ilnoduanad lewevuaz34 To loiow
- o e a o ie : .
« Jufiaesiinfe nndals loereziumwizanudinleleed wazand lewddsiieri Tuvewld

4 2 a w -
usarwRgansanunduesdygudail alaleerfe 38.9 MUz uazand e Ao 33.4 MHz
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¥

' o o acs o o - ey ) ¥ o
- @nluiunmuiinaoiinsvaeduyiedale Teevluduanunirsvesdugruilsznia 7 MHz
wazAUNNIveIdyanms TN 2,000-3,000 (W
6‘4’ add o -
+ Tutumeundniinisvorw 2-3 nn Fyonududunailszina 100 dB vowmAaz 30 dB Tasezuyiv
Ty o 3 MAIszIIN 90 dB _
> ¥ dea e o ¥ oa Aaa A ° )
« unzluduaeuganiwnfe maddleleiediioznesiinewsied®d  enugumsimauveses i

whulietasa Tuda

2.5.2 MAIAloAMAIADS

a

L=l=] = fd’ o -t ¥ o o 9 - o
n1n3a ledmames vz udyyiunnmaialelaeruudnidygranminisamane S Tasdu

&

o

o o o ] . =]
yyunmezinvuepududygud udsaziuuuievioy

2,53 msamame g mduyianmuaz o

g @ e y 1 d o aas = 1do o
lumsamamesnaamsaadunueisionsenly dufimdsfwiudyanuialosnuuananiag

(et

b 1 é or 4:’ I - - - 7 as H r
Ty IunIsMUNRUIWBEA Fadmanuil 150071 Aoy Indada laFouua luduvesdygranivaiiszSunh

Poo

= -1 ar ] = g o cf o 3 -
MIAnalaeI n'l‘uQn l'ﬂ'J'Wzﬁﬂulﬂlu'lﬂllﬁUQﬂ Zuh.IQ NAINALABDSING 'lS'ﬂiU"iUu']mu‘D:ﬁﬁﬂﬁiyqumlll]l]lﬂﬂlﬂ ULAVTINANTT

o

13 . * ¥ T
wndennudszuinemui leeWvesdynnnim uazanud leservesdygnandos anfudauiadunnud

@ v

= l; 1 ar o o o
[GIERT uasma'lﬂn:tﬂummun iTEll"fy"lmlﬁUQ NUAYYIUMNHIDNDINAU

o =

- TudFganudos Fygnandvanie SIF 5.5 MHz segnnsealianud 5.5 MHz Auiwes siiin

© oy

« n‘: o ¥ o
Wawes 5.5 MHz :imiunes ladmnaudos 5.5 MHz
] o d v .a' a - - oy o -
- dudndggrunniinilueceil dyyrmnmde aouIndn3dle 0-5 MHz 021192903 TR 10
s a o o Y ‘;1ﬁdyd a o
w1aya Tagezliaesunil 5.5 MHz ABOYINISUIUWIT 5.5 MHz 843118 Ta 1M IAtNezmae mwiedyyiu

NI 0-5 MHz

2.5.4 mnialoneuilairions

> ¥
o ad =

dulunin3aTe uoutldIvioes dnveiins@niunisdall
z g3 o ar o o - [ A 1 o <
- uusniimsvnodygruney Inda 3@ Tednuua neulumavnoiisonii n1a3a Teuenilda
[ & ' = d -’
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' & - ada ] ] -t ™ as ¢1 ¥ & e
. dyuduneufizesiinfie (eawini1 299534 leusudlimsvooduanuanidleed 5.5 MHz ud29avh

e @ : o ow o e =] - t
MIUINTYWIHNTINIDNNT AUU TBﬂ1ﬁﬂﬁnyy'lﬂl‘]ﬂ'Jﬂ{1El£0ﬂ 5.5 MHz 223 nUa Iun mngauuiiueuy

¥
o o = o o

< 4 ' d
daiu Seneadimsdndyanuanadleeyd 5.5 MHz e disaadleed 5.5 Mz AnudunTuresuiml 5.5 MHz
g et o = s 4 & d - s | =
295undi wmmsmﬁnﬁymmnﬂamﬂ 5.5 MHz nanina '0'Iﬂ'u'Llﬂ‘ilL’I.'Hﬁﬂlﬂﬂ'lzﬂﬂl.lTﬂﬁﬂ'JﬂTﬂ’Hﬂlluﬁ
b=3 4
2.5.5 mAlalowiAnn
- 4 iy [ 5 ﬂ 3 4 A o ow -1 )
maia leedysiidunsvnedyanudunimiluniagaie Suiiesudyanuney Tniaialedsn
o ¥ o o [ = 3 o Y o
uuann,mnIa lenexiu1dud feniwrveouazdudr lffinasaniw daulumsiavesninidlemaya
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A = voow e
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- 15lFudAnImIvn FlunesTalaewmaiineineslSudarnisvmmiuffentsliuany
> L4 eyt e g i e -
Wuveanmiues Fusimmniolylagsdilivisdumhwe aniesiuInsimihiues
5 i = ad e s & H
« N wArsrImigwaza ML silunisldnesqulasziqlnscifizen finfanes Jeasesiies

ae ldumvasneWany

fda w
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. svsauduraiouiin idudmouiiniifferduasiandug Tavlnfiduiissuea iy uaielinis
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ar 4
2.5.6 minfSuumsugaunwyoeszunInsinug
¥ g o ' o B & :
- S3UUNTSC Ld0A Ae mwhuearu 30 nm Ak i lWaamsaululveann naziisasin
a ¥ ¥ A e Y o qw o £y ¥ E] Ao
wyunmlfanunindudyagiunmlssi dnmiinis sunniou Jaidu tissvimduannunmiisinu
tY ¥ 4 @ w7 ‘o PR a a v o W ‘-.1'
oo minldvenminTesduInsimivuialngSunimesiildswaziBeanmmiiloo tasewmuduaununini
A b A o L i ol [ y
e 14 uazdlfindeaduInsnmiviid dygudnawi 3.58 MHz e19sunudyaiuvnm Tnuheud
o o a4 & w A W - v » a A
apalTufinTeaiy Insimite i mitlusssumAeaony 1wy nmmiveanu erdludmor nTosonsuy
o = ar ar o o o )
p1daaiuMiiudyn nieliilusssuma dealdauannsammwizdivesdusu InsimitTuuad 1dnm
E =)
144
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2.6 msuogmnﬁasﬁ'u (Linear modulations)
o o A ¢ P o ] o4
‘i.umsuaamﬁ‘Inuw‘mumﬂmmmgapmﬂau'ﬂwﬂ:;i‘lu&mansam*n'lu'umzmmmmﬂauumu
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x, ()= x(f)cosw,.t (2.3)
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X(w+aw) +X(co—a)c)

X (@)==2 -

(2.4)

ar oF d
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2.7 M3NeanLuy AM ( DSB-LC)
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as -1 <

AU IUVBINTVORAAUVY AM UG ﬂl‘UUU.lﬂ”ﬂ'll.lﬁ'Uﬂﬁ

X0 () =x()coswt+ Acosat (2.5)

4 A o [ o o
Fudevi hnanumuunivanipe Suvesdyniu AM s1didi

X(co+a)c)+X(a)—a)r)
2

X (@)= +7AS(w+ 0 )+ TAd(w~-w,) (2.6)
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2.7.1 MAWBIRAUWIHINZH1E1ve4 sideband Tumsuoglanivy AM
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x%, (1) = x* (1) cos® w1 + A% cos® @t + 2 Ax(t) cos® w.t (2.11)
AM [ ¢ 3 ‘

Taoia Mud x() szidonudnsdunnilefiouty @, Ausdoves x@ mifuguin g

X () =x*(D)cos’ w1+ A cos’ w t

2 2
x“(f) 4
RO (2.12)
2 2
|
1
Sl dmanumily P awsodoulugisauinvessidawing P uazi1d1vsa sideband P,
A X :
P="—+ ()=Pc+PI (2.13)
2 2 :
$nsrdauidalu sideband Ruddananuane 14
P X’
L. 5O (2.14)
P A +x() .
iisagni lResemsuegeadyauauiRuINi modulation index (m) 921431
2
m
=— (2.15)
2+m

» dﬂﬂ

) »
Fh p. Uanﬂﬁzﬁ‘nﬁﬂ-l“Tun'ﬁ'ﬁ\lnhlnimu m HATUUNIMIMINY 1 ’Jszﬁ‘nﬁﬂ]wnﬂﬂqﬂ'ﬂﬂ\l AM ﬂa 33%

)\ A s ar . ) - [V A o M
m=1 naﬁﬂﬂmﬁﬂu sideband tﬂuﬂ’mﬂ:liﬁ‘m'iuﬁﬂlﬂﬁﬁ HAUNYS 33% 'IJBQn'l’c\Qﬂﬁdl'lﬂﬂdﬂuﬂ
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Ty ufiveganuuy DSB-SC Hiduuladiaumsh 216 1fumsueganuuy AM Tagh

Xpep{t) =x(t)cosw.t (2.16)
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@ MOTOROLA

Color Television RGB to

PAL/NTSC Encoder

The MC1377 will generate a composite video from baseband red, green,
On board features include: a color subcarrier
oscillator; voltage controlled 90° phase shifter; two double sideband
suppressed carrier (DSBSC) chroma modulators; and RGB input matrices
with blanking-leve! clamps. Such features permit system design with few
extema! components and accordingly, system performance comparable to
studio equipment with external components common in receiver systems.

blue, and sync inputs.

¢ Self—contained or Extemally Driven Reference Oscillator
* Chroma Axes, Nominally 90° (+5°), are Optionally Trimable

Order this document by MC1377/D

MC1377

COLOR TELEVISION
RGB to PAL/NTSC ENCODER

SEMICONDUCTOR
TECHNICAL DATA

P SUFFIX
¢ PAL/NTSC Compatible PLASTIC PACKAGE
® Intema! 8.2 V Regulator 20 CASE 738
1
@ DW SUFFIX
20 PLASTIC PACKAGE
1 CASE 751D
{SO-20L)
ORDERING INFORMATION
Operating
Device Temperature Range| Package
MC1377DW SO-20L
Ta = 0° to +70°C
MC1377P Plastic DIP
Figure 1. Representative Block Diagram
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MC1377

MAXIMUM OPERATING CONDITIONS

Rating Symbol Value Unit
Supply Voltage vee 15 Vde
Storage Temperature Tstg —65 to +150 °C
Power Dissipation Package Pp 1.25 w
Derate above 25°C 10 mwW/eC
Operating Temperature Ta Oto+70 °C

RECOMMENDED OPERATING CONDITIONS

Characteristics Min Typ Max |  Unit
Supply Voltage 10 12 14 Vdc
I Current {Pin 16) 0 - -10 mA
Sync, Blanking Level {DC level between pulses, see Figure 9¢) 1.7 - 8.2 Vde
Sync Tip Level (see Figure 9e) -05 0 09
Sync Pulse Width (see Figure 9e) 25 - 5.2 us
R, G, B Input {Amplitude}) - 1.0 - Vpp
R,'G, B Peak Levels for DC Coupled Inputs, with Respect to Ground - 2.2 . - 4.4 v
Chrominance Bandwidth (Non—comb Filtered Applications), (6 dB} 0.5 s 15 2.0 MHz
Ext. Subscarrier Input (to Pin 17} if On—Chip Oscillator is not used. 0.5 07 1.0 Vop

ELECTRICAL CHARACTERISTICS (Ve = 12 Vdc, Tp, = 25°C, circult of Figure 7, unless otherwise noted. )

Characteristics Pins ] symbol | Min | Typ | max ] Unit
SUPPLY CURRENT
Supply Cument into Vg, No Load, on Pin 9. Vec =10V 14 lcc - 33 - mA
Circuit Figure 7 Vee=11V - 34 -
Ve =12V 20 35 40
Ve =13V - 36 -
Voo =14V - 37 -
VOLTAGE REGULATOR
Vp Voltage (Ig = —10 mA, Voo = 12 V, Figure 7) 16 VB 7.7 8.2 8.7 Vde
Load Regulation (0 < lg < 10 mA, Voo = 12 V) Regjgad -20 120 +30 mv
Line Regulation (lg =0mA, 10V <V <14V) Regjina - 4.5 - mvivV
OSCILLATOR AND MODULATION
Oscillator Amplitude with 3.58 MHz/4.43 MHz crystal 17 Osc - 0.6 - Vpp
Subcamier Input: Resistance at 3.58 MHz 17 Rosc - 5.0 - k2
443 MHz - 4.0 -
Capacitance Casc - 2.0 - pF
Modulation Angle (R-Y} to (B-Y) — am - 15 - Deg
Angle Adjustment (R-Y) 19 ADm - 0.25 - Deg/uA
DC Bias Voltage 19 Vig - 6.4 - Vdc
CHRCMINANCE AND LUMINANCE
Chroma Input DC Levet 10 Vin - 4.0 - Vde
Chroma Input Leve! for 100% Saturation - 0.7 - Vpp
Chroma input: Resistance Rin - 10 - k2
Capacitance Cin - 2.0 - pF
Chroma DC Qutput Level 13 Vout 89 10 10.9 vde
Chroma Output Leve! at 100% Saturation - 1.0 - Vop
Chroma Output Resistance Rout - 50 - Q
Luminance Bandwidth (-3.0 dB), Less Delay Line 9 BWLuma - 8.0 - MHz

2 MOTOROLA ANALOG IC DEVICE DATA
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ELECTRICAL CHARACTERISTICS (Vi = 12 Vdc, Ta, = 25°C, dircuit of Figure 7, unless otherwise noted.)

Characteristics

I Pins [ Symbol | Min | Typ I Max Unit
VIDEO INPUT
R, G. B Input DC Levels 3,4,5 RGE 2.8 33 3.8 Vde
R, G, B Input for 100% Color Saturation - 1.0 - Vpp
R, G, B Input: Resistance RRGH 8.0 10 17 kQ
Capacitance CRGB - 20 - pF
Sync Input Resistance {1.7 V < Input < 8.2) 2 Sync - 10 - kQ
COMPOSITE VIDEO QUTPUT
e 9 CcV, - 0.6 - v,
Composite Output, fyng out B 14 PP
. uminance . -
100% Saturation - 1.7 -
(see Figure 8d) Chroma \
Burst - 0.6 -
Output Impedance {Note 1) Ryideo - 50 - Q
Subcarrier Leakage in Output (Note 2) Vik - 20 - mVpp

NOTES: 1. OutputImpedance can be reduced to less than 10 £ by using a 150 Q output load from Pin 9 fo ground. Power supply current will

increase to aboul 60 mA.

2. Subcarrier leakage can be reduced to less than 10 mV with optional dircuitry {see Figure 12).

PIN FUNCTION DESCRIPTIONS

Symbol Pin Description
4 1 External components at this pin set the rise time of the interal ramp function generator (see Figure 10).
Sync 2 Composite sync input. Presents 10 k(] resistance to input.
R 3 Red signal input. Presents 10 k(] impedance to input. 1.0 Vpp required for 100% saturation,
4 Green signal input. Presents 10 ki impedance to input. 1.0 Vpp required for 100% saturation,
B 5 Blue signal Input. Presents 10 k} impedance to input. 1.0 Vpp required for 100% saturation.
~Yout 6 Luma (Y} output. Allows extemal setting of luma delay time.
Velamp 7 Video Clamp pin. Typical connection is a 0.01 pF capacitor to ground,
~Yin 8 Luma {-Y) input. Presents 10 kQ input impedance.
CVout 9 Compaosite Video output. 50 ) output impedance.
Chromayjp, 10 Chroma input. Presents 10 kK input impedance.
B"Ydamp i B-Y clamp. Clamps B-Y during blanking with a 0.1 uF capacitor to ground.
Also used with R~Y damp to null residual color subcarmier in output.
R~Y¢lamp 12 R~Y clamp. Clamps R-Y during blanking with a 0.1 pF capacitor to ground.
Also used with B-Y damp to null residual color subcarrier in oulput.
Chromag, 13 Chroma output. 50 £ output impedance.
Voo 14 Power supply pin for the IC; +12, £ 2.0 V, required at 35 mA (typical).
Gnd 15 Ground pin.
VB 16 8.2 V reference from an intemal regulator capable of delivering 10 mA to external circuitry.
Oscin i7 Osdillator input. A transistor base presents 5.0 kQ to an external subcarrier input, or is available for
constructing a Colpitts oscillator (see Figure 4).
Oscout 18 Oscillator output. The emitter of the transistor, with base access at Pin 17, is accessible for completing the
Colpiits oscillator. See Figure 4.
Bm 19 Quad decoupler, With external circuitry, R—Y to B-Y relative angle errors can be comrected. Typically,
requires a 0.01 pF capacitor to ground.
N‘I’SS?IPAL 20 NTSC/PAL switch. When grounded, the MC1377 is in the NTSC mode; if unconnected, in the PAL mode.
elect
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FUNCTIONAL DESCRIPTION

Figure 2. Power Supply and VB
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Figure 3. RGB Input Circuitry
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Figure 4. Chroma Section
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Power Supply and Vg (8.2 V Regulator)

The MC1377 pin for power supply connection is Pin 14,
From the supply voltage applied to this pin, the IC biases
internal output stages and is used to power the 8.2 V intemal
regutator (Vg at Pin 16) which biases the majority of intemal
circuitry. The regulator will provide a nominal 8.2 V and is
capable of 10 mA before degradation of performance. An
equivalent circuit of the supply and regulator is shown in
Figure 2.

R, G, B Inputs

The RGB inputs are internally biased to 3.3 V and provide
10 k€2 of input impedance. Figure 3 shows representative
input circuitry at Pins 3, 4, and 5.

The input coupling capacitors of 15 pF are used to prevent
tilt during the 50/60 Hz vertical period. Howevet, if it is desired
to avoid the use of the capacitors, then inputs to Pins 3, 4,
and 5 can be dc coupled provided that the signal levels are
always between 2.2 Vand 4.4 V.

After input, the separate RGB information is introduced to
the matrix circuitry which outputs the R-Y, B-Y, and -Y
signals. The -Y information is routed out at Pin & to an
external delay line (typically 400 ns).

DSBSC Modulators and 3.58 MHz Oscillator

The R-Y and B-Y outputs (see (B-Y)}(R-Y) Axes versus
I/Q Axes, Figure 22) from the matrix circuitry are amplitude
modulated onto the 3.58/4.43 MHz subcarrier. These signals
are added and color burst is included to produce composite
chroma available at Pin 13. These functions plus others,
depending on whether NTSC or PAL operation is chosen, are
performed in the chroma section. Figure 4 shows a block
diagram of the chroma section.

The MC1377 has two double balanced mixers, and
regardless of which mode is chosen (NTSC or PAL), the
mixers always perform the same operation. The B-Y mixer
modulates the color subcamier directly, the R-Y mixer
receives a 90° phase shifted color subcarrier before being
modulated by the R-Y baseband information. Additional
operations are then performed on these two signals to make
them NTSC or PAL compatible.

in the NTSC mode, the NTSC/PAL control circuitry allows
an inverted burst of 3.58 MHz to be added only to the B-Y
signal. A gating pulse or “burst flag” from the timing section
permits color burst to be added to the B-Y signal. This color
burst is 180° from the B-Y signal and 80° away from the R-Y
signal (see Figure 22) and permits decoding of the color
information, These signals are then added and amplified
before being output, at Pin 13, to be bandpassed and then
reintroduced to the IC at Pin 10.

In the PAL mode, NTSC/PAL control circuitry allows an
inverted 4.43 MHz burst to be added to both R-Y and B-Y
equally to produce the characteristic PAL 225°/135 burst
phase. Also, the R-Y information is switched alternately from
180° to 0° of its original position and added to the B-Y
information to be amplified and output.

MOTOROLA ANALOG IC DEVICE DATA
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Timing Circuitry

The composite sync input at Pin 2 performs three
important functions: it provides the timing (but not the
amplitude) for the sync in the final output; it drives the black
level clamps in the modulators and output amplifier; and it
triggers the ramp generator at Pin 1, which produces burst
envelope and PAL switching. A representative block diagram
of the timing circuitry is shown in Figure 5.

In order to produce a color burst, a burst envelope must be

generated which “gates” a color subcarrier into the R-Y and
B-Y modulators. This is done with the ramp generator at
Pin 1.
- The ramp generator at Pin 1 is an R—C type in which the
pin is held low until the arrival of the leadingedge of sync. The
rising ramp function, with time constant R—C, passes through
two level sensors —~ the first one starts the gating pulse and
the second stops it (see Figure 10). Since the “early” part of
the exponential is used, the timing provided is relatively
accurate from chip-to—chip and assembly-to-assembly.
Fixed components are usually adequate. The ramp
continues to rise for more than half of the line interval, thereby
inhibiting burst generation on “half interval” pulses on vertical
front and back porches. The ramp method will produce burst
on the vertical front and back “porches” at full line intervals.

R-Y, B-Y Clamps and Output Clamp/Amplifier

The sync signal, shown in the block diagram of Figure 6,
drives the R-Y and B-Y clamps which clamp the R~Y and
B-Y signals to reference black during the blanking periods.
The output amplifier/ctamp provides this same function pius
combines and amplifies the chroma and luma components
for composite video output,

Application Circuit

Figure 7 illustrates the block diagram of the MC1377 and
the external circuitry required for typical operation.

Figure 5. Timing Circuitry
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Figure 6. R-Y, B-Y and Output Amplifier Clamps
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Figure 7. Block Diagram and Application Circuit
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Figure 8. Internal Schematic
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APPLICATION INFORMATION

100%
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Input
(Pin 4)

100%
Red
Input
(Pin 3)

100%
Blue

Input
(Pin 5)

{Pin9)

Sync
Input
{Pin2)

(Pin 13)

Input
(Pin 10}

Luminance

Output
{Pin 6)

Luminance
Input
(Pin 8)

R, G, B Input Levels

The signal levels into Pins 3, 4, 5 should be 1.0 Vpp for fully
saturated, standard composite video output levels as shown
in Figure 9(d). The inputs require 1.0 Vpp since the intemally
generated sync pulse and color burst are at fixed and
predetermined amplitudes.

Further, it is essential that the portion of each input which
occurs during the sync interval represent btack for that input
since that level will be clamped to reference black in the color
modulators and oulput stage. This implies that a refinement,
such as a difference between black and blanking levets, must
be incorporated in the RGB input signals.

If Y, R-Y, B-Y and burst flag components are available and
the MC1377 is operating in NTSC, inputs may be as follows:
the Y component can be coupled through a 15 pF capacitor
to Pins 3, 4 and 5 tied together; the (-{R-Y]) component can
be coupled to Pin 12 through a 0.1 pF capacitor, and the
(-{B-Y]} and burst flag components can be coupled to Pin 11
in a similar manner.

Sync Input

As shown in Figure 9({e), the sync input amplitude can be
varied over a wide latitude, but will require bias pul—up from
most sync sources. The important requirements are:
1) The voltage level between sync pulses must be between
1.7 V and 8.2 V, see Figure 9(e).

2)The voltage level for the sync tips must be between
+0.9 Vand-0.5V, to prevent substrate leakagein the IC,
see Figure 9(e).

3)The width of the sync pulse should be no tonger than
5.2 us and no shorter than 2.5 us.

For PAL cperation, carmrectly semated vertical sync is
necessary to properly trigger the PAL divider. In NTSC mode,
simplified “block” vertical sync can be used but the loss of
proper horizontal timing may cause “top hook™ or “flag
waving” in some menitors. An interesting note is that
composite video can be used directly as a sync signal,
provided that it meets the sync input criteria.

Latching Ramp {Burst Flag) Generator

The recommended application is to connect a close
tolerance (5%) 0.001 pF capacitor from Pin 1 to ground and a
resistor of 51 kQ or 56 k2 from Pin 1 to Vg (Pin 16). This will
produce a burst pulse of 2.5 us to 3.5 ps in duration, as
shown in Figure 10. As the ramp on Pin 1 rises toward the
charging voltage of 8.2 V, it passes first through a burst *start
threshold” at 1.0 V, then a “stop threshold™ at 1.3 V, and finally
a ramp reset threshold at 5.0 V. If the resistor is reduced to
43 k{2, the ramp will rise more quickly, producing a narrower
and earlier burst pulse (starting approx. 0.4 us after sync and
about 0.6 pus wide}. The burst will be wider and later if the
resistor is raised to 62 k€, but more importantly, the 5.0 V
reset point may not be reached in one full line interval,
resulling in loss of altemate burst pulses.

As mentioned eatlier, the ramp method does produce
burst at full line intervals on the "vertical porches.” If this is not
desired, and the MC1377 is operating in the NTSC mode,
burst flag may be applied to Pin 1 provided that the tip of the
pulse is between 1.0 Vdc and 1.3 Vdc. In PAL mode this
metheod is nol suitable, since the ramp isn't available to drive
the PAL flip—flop. Another means of inhibiting the burst pulse
is to set Pin 1 either above 1.3 Vdc or below 1.0 Vdc for the
duration that burst is not desired.

MOTOROLA ANALOG IC DEVICE DATA
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Color Reference Oscillator/Buffer

As slated earlier in the general description, there is an
on—board common collector Colpitts color reference
oscillator with the transistor base at Pin 17 and the emitter at
Pin 18. When used with a common low—cost TV crystal and
capacilive divider, about 0.8 Vpp will be developed at Pin 17.
The frequency adjustment can be done with a series 30 pF
trimmer capacitor over a total range of about 1.0 kHz.
Oscillator frequency should be adjusted for each unit,
keeping in mind that most monitors and receivers can pull in
1200 Hz.

If an extemal color reference is to be used exclusively, it
must be continuous. The components on Pins 17 and 18 can
be removed, and the extemal source capacitively coupled
into Pin 17. The input at Pin 17 should be a sine wave with
ampiitude between 0.5 Vpp and 1.0 Vpp

Alsq, itis possible to do both; i.e., let the oscillator “free run”
on its own crystal and ovemide with an external source. An

extra coupling capacitor of 50 pF from the external source to
Pin 17 was adequate with the experimentation atternpted.

Voltage Controlled 90°

The oscillator drives the (B—Y) modulator and a voltage
controlled phase shifter which produces an oscillator phase
of 90° £ 5° at the (R-Y) modulator. In most situations, the
result of an error of 5° is very subtle to all but the most expert
eye. However, if it is necessary to adjust the angle to better
accuracy, the circuit shown in Figure 11 can be used.

Pulling Pin 19 up will increase the (R-Y)} to (B-Y) angle by
about 0.25°/pA. Pulling Pin 19 down reduces the angle by the
same sensilivity. The nominal Pin 19 voltage is about 6.3 V,
s0 even though it is unregulated, the 12 V supply is best for
good control. For effective adjustment, the simplest approach
is 1o apply RGB color bar inputs and use a vectorscope. A
simple bar generator giving R, G, and B outputs is shown in
Figure 26.

Figure 9. Ramp/Burst Gate Generator
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Residual Feedthrough Components

As shown in Figure 9(d), the composile output at Pin 9
for fully saturated color bars is about 2.6 V output with full
chroma on the largest bars (cyan and redfbemg 17 Vpp.
The typical device, due to imperfections in gain, matrixing,
and modutator balance, will exhibit about 20 mVpp residual
color subcarrier in both white and black. Both residuals can
be reduced to less than 10 mVpp for the more exacting
applications.

The subcamier feedthrough in black is due primarily to
imbalance in the modulators and can be nulled by sinking or
sourcing smatll currents into clamp Pins 11 and 12 as shown
in Figure 12. The nominal voltage on these pins is about
4.0 Vdc, so the 8.2 V regulator is capable of supplying a puli
up source. Pulling Pin 11 down is in the 0° direction, pulling it
up is towards 180°. Pulling Pin 12 down is in the 90° direction,
pulling it up is towards 270°. Any direction of correction may
be required from part to part.

White carrier imbalance at the output can only be
comrected by juggling the relative levels of R, G, and B inputs

Tame {u1s)

-1 S
84 --
o

for perfect balance, Standard devices are tested to be within
5% of batance at full saturation. Black balance should be
adjusted first, because it affects all levels of gray scale
equally. There is also usually some residual baseband video
at the chroma output (Pin 13), which is most easily observed
by disabling the color oscillator. Typical devices show 0.4 Vpp
of residual luminance for saturated color bar inputs. This is
not a major problem since Pin 13 is always coupled to Pin 10
through a bandpass or a high pass filter, but it serves as a
waming to pay proper attention to the coupling network.

Figure 10. Adjusting Modulator Angle
12Vdc

10k
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Figure 11. Nulling Residual Color in Black

Figure 12. Delay of Chroma Information

NI

Chroma

The Chroma Coupling Circuits

With the exception of S—VHS equipped monitors and
receivers, it is generally true that most monitors and receivers
have cofor {F 6.0 dB bandwidths limited to approximately
10.5 MHz. li is therefore recommended that the encoder
circuit should also limit the chroma bandwidth to
approximately 0.5 MHz through insertion of a bandpass
circuit between Pin 13 and Pin 10. However, if 5=VHS
operation is desired, a coupling circuit which outputs the
composite chroma directly for connection to a S-VHS
terminal is given in the 5—VHS application (see Figure 19).

For proper color level in the video output, a 10.5 MHz
bandwidth and a midband insertion loss of 3.0 dB is desired.
The bandpass circuit shown in Figure 7, using the TOKO
fixed tuned transformer, couples Pin 10 to Pin 13 and gives
this result. However, this circuit introduces about 350 ns of
delay to the chroma information (see Figure 13). This must be
accounted for in the lJuminance path.

A 350 ns delay results in a visible displacement of the color
and black and white information on the final display. The
solution is to place a delay line in the luminance path from
Pins 6 to 8, to realign the two components. A normal TV
receiver delay line can be used. These delay lines are usually
of 1.0 kQ2 to 1.5 k& characteristic impedance, and the
resistors at Pins 6 and 8 should be selected accordingly. A
very compact, lumped constant delay line is available from
TDK (see Figure 25 for specifications). Some types of delay
lines have very low impedances (approx. 100 Q) and should
not be used, due to drive and power dissipation
requirements.

In the event of very low resolution RGB, the transformer
and the delay line may be omitted from the circuit. Very low
resolution for the MC1377 can be considered RGB
infermation of iess than 1.5 MHz. However, in this situation, a
bandwidth reduction scheme is still recommended due to the
response of most receivers,

Figure 14(a) shows the output of the MC1377 with low
resolution RGB inputs. If no bandwidth reduction is employed
then a monitor or receiver with frequency response shown in
Figure 14(b}, which is fairy typical of non-comb filtered
monitors and receivers, will detect an incomrect luma
sideband at X’. This will result in cross—talk in the form of
chroma information in the luma channel. To avoid this
siluation, a simpler bandpass circuit as shown in Figure
15(a), can be used.

Figure 13. MC1377 Output with
Low Resolution RGB Inputs

Gain

1.0 20 3.0 358 40 50

(a) Encoder Output with Low Resolution Inputs
and No Bandpass Transformer

Gain

i 4 L L i i L

1.0 20 30 35840 50

(b) Standard Receiver Response

A final option is shown in Figure 15(b). This circuit provides
very little bandwidth reduction, but enough to remove the
chroma to luma feedthrough, with essentially no delay. There
is, however, about a 9 dB insertion loss from this network.

it will be left to the designer to decide which, if any,
compromises are acceptable. Color bars viewed on a good
monitor can be used to judge acceptability of step
luminance/chrominance alignment and step edge transients,
but signals containing the finest detail to be encountered in
the systern must also be examined before seftling on a
compromise,

The Output Stage

The output amplifier normally produces about 2.0 Vpp and
is intended to be loaded with 150 Q as shown in Figure 16.
This provides about 1.0 Vpp into 75 £, an indusiry standard
level (RS-343). In some cases, the input to the monitor may
be through a large coupling capacitor. If so, it is necessary to
connect a 150 I resistor from Pin 9 to ground to provide a low
impedance path to discharge the capacitor. The nominal
average voltage at Pin 9 is over 4.0 V. The 150 Q2 dc load
causes the cument supply to rise another 30 mA (io
approximately 60 mA total into Pin 14). Under this (normal)
condition the total device dissipation is about 600 mW. The
calculated worst case die temperature rise is 60°C, but the
typical device in a test socket is only slightly warm to the
touch at rcom temperature. The solid copper 20—pin lead
frame in a printed circuit board will be even more
effectively cooled.

10

MOTOROLA ANALOG IC DEVICE DATA



Figure 14. Optional Chroma Coupling Circuits

MC1377

with an efiective source impedance of less than 1.0 €. This
regulalor is convenient for a tracking dc reference for de

0.001 1.0k 0.001 coupling the output to an RF modulatar. Typical turn—on drift
o—j¢ AN 3 o for the regulator is approximately =30 mV aver 1 to 2 minutes
13 10 in atherwise stable ambient conditions.

22uH = 39pF

a) Insertion Loss: 3.0 dB
Bandwidih: £ 1.0 Mz

It

Figure 15. Output Termination

Delay: = 100 ns
56pF 1.0k 0.001
o—i " —o
13 W 75
ark 3 = 27pF =

b} Inserlion Loss: 9.0 dB
Bandwidth: + 2.0 MHz
Delay. 0

Power Supplies

The MC1377 is designed to operate from an unregulated
10 V to 14 vdc power supply. Device current into Pin 14 with
open output is typically 35 mA. To provide a stable reference
for the ramp generator and the video output, a high quality
8.2 V regulator can supply up to 10 mA for external uses,

SUMMARY

The preceding information was intended to detail the
application and basis of circuit choices for the MC1377. A
complete MC1377 application with the MC1374 VHF
modulator is illustrated in Figure 17. The internal schematic
diagram of the MC1377 is provided in Figure 8.

Figure 16. Application with VHF Modulator
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MC1377
APPLICATIONS INFORMATION

S§-VHS

In full RGB systems (Figure 18), three information
channels are provided from the signal source to the display to
permit unimpaired image resofution. The detail reproduction
of the system is limited only by the signal bandwidth and the
capability of the color display device. Also, higher than
normal sweep rates may be employed to add more lines
within a vertical period and three separate projection picture
tubes can be used to eliminate the “shadow mask” limitations
of a conventional color CRT. '

Figure 21 shows the “baseband” components of a studio
NTSC signal. As in the previous example, energy is
concentrated at multiples of the horizontal sweep frequency.
The system is further refined by precisely locating the color
subcarmer midway between luminance spectral components.
This places all color spectra between luminance specira and
can be accomplished in the MC1377 only if “full intelaced”
extemal color reference and sync are applied. The individual

Figure 17. Spectra of a Full RGB System

Red

I

Green | |

] |

| ]

1L | |

Blue
11,
10 20 30
{, FREQUENCY (MHz)
Figure 18. S-VHS Output Buffer
+12Vde
Y
1our L |
I 3 16k2 33
100/62pF* 1000pF .
13 o—w—) 3 75 Composile
220 - Chroma
" * TATRMFT 2 33k $8.2k § 6.8k Out
+12Vde > €
0.1uF <

*Refers to different compenenl vatues used for NTSC/PAL (3.58 MHz/4 .43 MHz).
*Toko 16BNNF=1026AG

components of luminance and color can then be separated
by the use of a comb filter in the monitor or receiver. This
technique has not been widely used in consumer products,
due to cost, but it is rapidly becoming less expensive and
more common. Another technique which is gaining popularity
is 3-VHS (Super VHS).

In $-VHS, the chroma and luma information are contained
on separate channels. This allows the bandwidth of both the
chroma and fuma channels to be as wide as the monitors
ability to reproduce the extra high frequency information. An
output coupling circuit for the composite chroma using the
TOKO transformer is shown in Figure 19. It is composed of
the bandpass transformer and an output buffer and has the
frequency performance shown in Figure 20. The composite
output (Pin 9) then produces the luma information as well as
composite sync and blanking.

Figure 19. Fre‘duency Response of
Chroma Coupling Circuit

|
|
I
J , MHz

.7 3.66
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1/Q System versus (R-Y)/(B-Y) System

The NTSC standard calls for unequal bandwidths for | and
Q (Figure 21). The MC1377 has no means of processing the
unequal bandwidths because the | and Q axes are not used
(Figure 22) and because the outputs of the (R-Y) and the
(B—Y) modulators are added before being output at Pin 13.
Therefore, any bandwidth reduction intended for the chroma
information must be performed on the composite chroma
informalion. This is generally not a problem, however, since
most monitors compromise the standard quite a bit.

Figure 20. NTSC Standard Spectral Content

Figure 23 shows the typical response of most monitors
and receivers. This figure shows that some crosstalk
between luma and chroma information is always present.
The acceptability of the situation is enhanced by the limited
ability of the CRT to display information above 2.5 MHz. If the
signal from the MC1377 is to be used primarily to drive
conventional non—comb filtered monitors or receivers, it
would be best to reduce the bandwidth at the MC 1377 to that
of Figure 23 to lessen crosstalk.

Figure 21. Color Vector Relationship
(Showing Standard Colors)

Red @-Y)
o (90° Purple
(104) (80 617)

|

(123°)w, ’0 (33%)
N\ e
Yellow \ -
(1680) ‘\\\ (B'Y) o°
Color Burst -
(180°) Blve
P (346°)

Green Cyan
{241°) {284°)

Figure 22. Frequency Response of
Typical Monitor/TV
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Figure 23. A Prototype Chroma Bandpass Transformer
Toke Sample Number 166NNF-10264AG

ft—-— 3.5mm + 0.5mm

/— 0.7mm Pin Diameter

pt—— §5.0mm Max -

e

U“[;d“

7+0.2mm

(Drawing Provided By:
Toko America, Skokie, IL)
Bottom View

Connection Dlagram

Unloaded Q (Pins 1-3): 15 @ 2.5 MHz
Inductance: 30 yH + 10% @ 2.5 MHz
Tums: 60 (each winding)

Wire: #38 AWG (0.1 m/m)

Figure 24. A Prototype Delay Line
TDK Sample Number DL122301D-1533

-

1.26 Max
320

r/\—"\—’\—"\

A N L

“Marking—_|

0.394 + 0.06
(UL ESE

0.788 1 0.08

0.8 Radius Max
20

0.35 Max

- 0026:£0.02

*Marking: Part Number, Manufacturer's Identification,
Date Code and Lead Number,

Skokie, IL (TDK Corporation of America)

Item Specifications
Time Delay 400 ns+ 10%
Impedance 1200 €1 1 10%
Resistance Less Than 1502

Preshoot: 10% Max
Overshoot: 10% Max
Rise Time: 120 ns Max

Transient Response with 20 ns
Rise Time Input Puise

Attenuation 3 dB Max at 6.0 MHz
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Figure 25. RGB Pulse Generator
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Figure 26. Printed Circuit Boards for the MC1377
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Figure 27. Color TV Encoder — Modulator
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NEC /

NPN SILICON TRANSISTOR

2S5C1674

25C1674 is designed for use in FM RF amplifier and
DESCRIPTION The 2§ _ 674 is ig p PACKAGE DIMENSIONS
local oscillator of FM tuner, in millimeters (inches)
52 MAX,’
FEATURES - » High gain bandwidth product {fy =600 MHz TYP.) (0204 MAxX)
® Small output capacitance {C,p, =1.0 pF TYP,)
® Low noise figure {NF=3.0 d8 TYP. @100 MHz) )
i3
ABSOLUTE MAXIMUM RATINGS I - g
Maximum Temperatures _ m 3.45 N
Storage Temperature . . . . . . ....—B5t0%125°C { o 3 &
Junction Temperature . .. ... .. +125 °C Maximum ™ KE EE-_
Maximum Power Dissipation (Ta=25 °C) é—?‘;} —F,_ 1
Total Power Dissipation . . . ... ...... 250 mW 127 E§.
Maximum Voltages and Currents {Ta=25 °C) xE
VCBO  Collector 1o Base Voltage . . . ... 30 v §;
VCEO  Coliector to Emitter Voltage . ... 20 V ¥%
VEBO  Emitter to Base Voltage . . . . .. . 40 v 1.EMITTER ElA : SC438
lc Collector Current . . . . ., . . .. + 20 mA 2.COLLECTOR JEDEC: TO-92
3.BASE IEC  : PA33
[[:] Base Current . . . . ... ...... 20 mA
ELECTRICAL CHARACTERISTICS {Ta=25 °C)
SYMBOL CHARACTERISTIC MIN. “TYP. MAX, UNIT TEST CONDITIONS
heg - DC Current Gain 40 90 180 —  VCE=60V,Ic=1.0 mA
Cab Output Capacitance 1.0 1.3 pF Vcp=6.0V, Ig=0, f=1.0 MHz
NE Noise Figure 30 5.0 g YCE-6.0V.IE=—1.0mA, RG=50 2, =100 MHz
r Gain Bandwidth Product 400 £00 MHz VCg=B.0V,Ig=—1.0mA .
Gpe Power Gain 18 22 g8 gGE-BOV.IE=-1.0mA, RG=50 2, 1=100 MHz
Cerb'd Collector to Base Time Constant 12 15 bl Vce=6.0V, Ig=~1.0 mA, =319 MHz
lcgo Coltector Cutoff Current 100 nA, Vep=30 Vv, Ig=0
IEBO Emitter Cutoff Current . 100 nA Veg=3.0V, Ic=0
VBE Base to Emitter Voltage 0.72 v Vce=6.0V,Ic=1.0ma
VCE (sat) Collector Saturation Vottage 0.1 0.3 v Ic=10mA, ig=1.0 mA
Classification ot hgg
T n
Rank M i L K
| Range 0-80 | 60-120 90— 180

hgg Test Conditions : VCg=6.0 V., Ic=1.0mA
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TYPICAL CHARACTERISTICS {Ta=25 °C unless otherwise noted)
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25C1674
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DATA SHEET

I\IEC/

NPN SILICON TRANSISTOR

2SC2570A

HIGH FREQUENCY LOW NOISE AMPLIFIER

NPN SILICON EPITAXIAL TRANSISTOR

DESCRIPTION

The 28C2570A is designed for use in Low Noise Amplifier of VHF & UHF stages.

FEATURES
« Low noise and high gain
*  Wide dynamic range

: NF=15dB TYP,, Ga=8dB TYP. @f = 1.0 GHz, Vce = 10V, Ic = 5.0 mA
: NF =1.9dB. Ga=9dB @f =1 GHz, Vce = 10V, I¢'= 15 mA

ORDERING INFORMATION

Part Number Quantity
25C2570A Loose products (500 pcs)
25C2570A-T Taping products {Box type) (2 500 pcs}

Remark To order evaluation samples, please contact your NEC sales office (available in 500-pcs units).

ABSOLUTE MAXIMUM RATINGS (Ta= +25 °C)

Parameter Symbol Ratings Unit
Collector to Base Voltage Veeo 25 A
Collector to Emitter Voltage Veeo 12 v
Ernitter to Base Voltage Veso 30 A
Collector Current lc 70 mA
Total Power Dissipation Pt 600 mw
Junction Temperature Tj 150 °C
Storags Temperature Twg 65 to +150 °C

The Information in this docuyment is subject to change without notice. Before using this document, please
confirm that this is the latest version.
Not all devicesitypes available in every country. Pleass check with local NEC representative for
avallability and additional information.

Docurnent No. P10404EJ3V0ODS00 (3rd edition)
Date Published November 19939 N CP(K)
Printed in Japan

© NEC Corporation 1980, 195



NEC 25C2570A
ELECTRICAL CHARACTERISTICS (Ta =+25°C)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

DC Current Gain hee™™' | Vee =10V, Ic 2 20 mA 40 - 200 -
Gain Bandwidth Product fr Vee =10 V, Ic =20 mA - 5.0 - GHz
Qutput Capacitance Co™™? | Vs =10V, =0, f=1.0MHz - 0.7 0.9 pF
Insertion Power Gain [Sarf* Vee=10V,1lc=20mA, = 1.0 GHz 8 10 - dB
Noise Figure NF Vee=10V,lc=5mA, f= 1.0 GHz - 1.5 30 dB
Maximum Available Gain MAG V=10V, lc=20mA, f=10GHz - 115 - dB
Collector Cutoff Current Iceo Vea=15V,le=0 - - 0.1 A
Emitter Cutoff Current leso Vee=20V,Ic=0 - - 0.1 LA

Notes 1. Pulse Measurement: PW < 350 us, Duty Cycle £2%
2. The emitler and case terminal should be connected to the guard terminal of the capacitance bridge.

Data Sheet P1G404EJIVODS00




NEC 2SC2570A

TYPICAL CHARACTERISTICS (Ta = +25 °C)

TOTAL POWER DISSIPATION vs.,
AMBIENT TEMPERATURE
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NEC 2S5C2570A

OUTPUT AND INPUT NOISE FIGURE vs.
CAPACITANCE vs. REVERSE VOLTAGE COLLECTOR CURRENT
2 7
= Vee=10V
N 1=1.0MH: . f=1.0 GHz

e ]
i \
5~
~— L —
P m 5
(3 Fl 1 \\ \\ =2
o Col~. | ™k ]
g g "~ I~ Z 4
c o
Sc o
G & ™ [Cob 5

S (=]
& 8 & 2R
£S é N
35 08 § b= )
==
oL 1

0.3
0 05 1 2 5 10 20 30 %.5 1 5 10 50 70
Collector to Base Voltage Ves (V) Collector Current lc {mA)

Emitter to Base Voltage Ves (V)

INSERTION POWER GAIN, MAXIMUM AVAILABLE INSERTION POWER GAIN, MAXIMUM AVAILABLE
GAIN vs. FREQUENCY GAIN vs, FREQUENCY

\ Vee =10V \\ Vee =10V

\ lc = 5mA lc = 20 mA
\Gm‘x
ISzel NN

\\\

g
[~

20

AL

Is}xm\“
N

N

-
o

10

A

Insertion Power Gain [Szi? (dB)

Maximum Avallable Gain Gmax {dB)
Inserion Power Gain |Szi.{* (dB)
Maximum Available Gain Grex {dB)

0.1 0.2 04 060810 2 0.1 0.2 04 060810 2
Frequency f (GHz) Frequency f (GHz)

S-PARAMETER S-PARAMETER

4 Data Sheet P10404EJ3V0DS00




NEC

2SC2570A

PACKAGE DIMENSION
T0O-92 (UNIT:mm)
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[MEMO]
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[MEMO]
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NEC 25C2570A

The informatien in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does net assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or ctherwise, is granted under any patenls, copyrights or other
intellectual property rights of NEC Corporation or others.

» Descriptions of circuits, software, and other refated information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software, and information in the design of the customer’s equipment shall be done under the full responsibility
of the customer. NEC Corporation assumes no responsibility for any losses incurred by the customer or third
parties arising from the use of these circuits, software, and information.

While NEC Corperation has been making continuous effort to enhance the reliability of its semiconducter devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
properly arising from a defect in an NEC semiconducter device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special", and "Specific". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program” fer a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device
before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audic and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobites, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support}

Specific: Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
suppart systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard® unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

M7 98.8
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