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LOW POWER UHF TV TRANSMITTER

MR.SOMCHAI NAWAKARNPISUT
MR.SURASIT KHANTEE

ADVISOR
} ; MR.PRADIT WATCHARAPIBOON
1996

ABSTACT
This thesis présents the Low Power UHF TV Transmitter. This Transmitter
modulated video and audio signal from video tape player or video camera with UHF carrier
5 frequency. Modulation process we use Integrated Circuit (IC) to modulate video and audio
signal with carrier frequency and amplifier signal, too. This transmitter can cover UHF
range from 435 - 637 MHz and about 50 meter application for this transmitter is for TV or

security system.
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ANUDRIETU VHF uuua 1 Aol 41 - 68 nnULEsAT

Bt VHF uuug I A 174 - 230 winnziEsae
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AT NN 2.1 MITAFBINNUDILVY CCIR B-G

CHANNEL ALLOCATION CCIR STANDARD B-G

v picture | sound v picture | sound
band CH. carrier | carrier band CH. carrier | carrier
MHz MHz MHz MHz__|
2 48.25 53.75 21 471.25 | 476.75
| 3 55.25 60.75 22 479.25 | 484.75
4 62.25 67.75 23 487.25 | 492.75
S1 105.25 | 110.75 24 485.25 | 500.75
s2 112.25 | 117.75 25 503.25 | 508.75
S3 119.25 | 124.75 26 511.26 | 516.75
VHF S4 126.25 | 131.75 27 519.25 | 524.75
mid- S5 133.25 | 138.75 v 28 §27.25 | 532.75
band S6 140.25 | 145.75 29 535.25 | 540.75
S7 147.25 | 162.75 30 543.25 | 548.75
S8 154.25 1 169.75 31 561.25 | 556.75
S9 161.25 | 166.75 32 559.25 | 564.75
S10 168.25 { 173.75 33 567.25 | 572.75
5 175.25 | 180.75 34 575.25 | 580.75
6 182.25 | 187.75 35 583.25 | 588.75
7 189.25 | 194.75 36 591.25 | 596.75
H 8 196.25 { 201.75 37 599.25 | 604.75
9 203.25 | 208.75 38 607.25 | 612.75
10 210.25 | 215.75 39 615.25 | 620.75
11 217.25 | 222.75 40 623.25 | 628.75
12 224.25 | 229.75 41 631.25 | 636.75
S11 231.25 ] 236.75 42 639.25 | 644.75
S12 238.25 | 243.75 43 647.25 | 652.75
S13 245.25 | 250.75 44 656.25 | 660.75
VHF St4 252.25 | 257.75 45 663.25 | 668.75
super- S15 259.25 | 264.75 46 671.25 | 676.75
band S16 266.25 | 271.75 47 679.25 | 684.75
St7 273.25 | 278.75 48 687.25 | 692.75
S18 280.25 | 285.75 49 695.25 | 700.75
S19 287.25 | 282.75 50 703.25 | 708.75
S20 204.25 | 299.75 51 711.25 | 716.75
S21 303.25 | 308.75 Vv 52 719.25 | 724.75
S22 311.25 | 316.75 53 727.25 | 732.75
823 318.25 | 324.75 54 735.25 | 740.75
S24 327.25 | 832.75 55 743.25 | 748.75
S25 335.25 | 340.75 56 751.25 | 756.75
526 343.25 | 348.75 57 759.25 | 764.75
527 351.25 | 356.75 58 767.25 | 772.75
S28 359.25 | 364.75 59 775.25 | 780.75
VHF S29 367.25 | 372.75 60 783.25 | 788.75
hyper- S$30 375.25 | 380.75 61 791.25 | 796.75
band S31 383.25 | 388.75 62 799.25 | 804.75
5§32 391.25 | 396.75 63 807.25 | 812.75
S33 399.25 | 404.75 64 815.25 | 820.75
S34 407.25 | 412.75 65 823.25 | 828.75
835 415.25 | 420.75 66 831.25 | 836.75
$36 423.25 | 428.75 67 839.25 | 844.75
§37 431.25 | 436.75 68 847.25 | 852.75
S38 439.25 | 444.75 69 855.25 | 860.75
539 447.25 | 452.75
S40 455.25 | 460.75
S41 463.25 | 468.75
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11. lliéﬁ‘uﬁ‘lﬂ 16 V16 V2-1.5 V2 v Vs=10-13.5v
+1.5
12. anaesilsegnd 1 AMNTARBNN 3,4,5,7,17 Uaz 18
13, QuUU{iTOUAD Tj 150 °C
14, REINQIIALS N Tstg 40 | +125 | °C L
15. grngiaTunIy Rth 80 | K/W
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gaautianmeIvdh Acpe
“qumniAimelriih Acpe WldRuseiu ifssfsmuauazsasgumgives
1n@ ludunsunsuan '
Al Fadovel | Sewlums | 2wes | dge | Und | qeqe | mine
nagey | nadeu
uzedn e Vs=12.0V
gungiifes Tamb =25 °C
MAUNEIIY
1. AunsEUE 18 12=0mA M1 15 ] 20 | 26 | mA
2. funseud 113+115 20 | 26 | 34 | mA
3. lli\lﬁug’lﬂa\iﬂ’]ﬂ V2 0<I2<1 mA M1 675 | 725 | 1.75 A%
poTFalames
4, amuidooadaia- fosc | Ysumnudin 30 860 | MHz
os ! N95NBUDA
5. Waaindqu afosc | 1 TC wosduiulszylulsssenadamesiniiugud
inFeenaud '5'1\15\1ﬁ'uﬂmn%’auvmqﬂnsafwinfu t=0.5-10s ;
wlaouur/as Tamb = const
Ch.30 M1 0 -50 | -500 | kHz
Ch.40 M1 0 -200 | -500 kHz
6. At dvy afose | Vs=10-135v | M1 | -150 +150 | kHz
utlasmedenyy Tamb = const;
Vs Ch.40
7. duuaudorsien | RI3;R15 | 2esauyad | Ml 10 ko
181N YU
C13=C15 | asvsomyad | M1 | 05 | 1 | 20 | pF
YU
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vel 2995 YU
nAoY ALY
8. UsIAUeISIaN Vgms | Ch4oamam | M1 | 25 | 45 | 55 | mv
WM 100%
itidayenu
G
9. aosiow «13,15 140 | 180 | 220 | deg
MM
10. usefun/aon AVq £=543.25 - M1 0 1.5 | dB
ofieWioniym 623.25 MHz
Af=80 MHz
;Ch30-40
AVq £=100-300 | M1 0 15 | dB
MHz
AVq f=48-100 Ml 0 1.5 dB
MHz
11.5’nswdaua“1f ang | FerLO7TMEz | M2 50 | 75 dB
p L
1AD3 UBFYLATY
12. Sasrduniu o | ferssMEz | M2 |3 dB
815 lutin Tuilideyan
AN

Liveqranadunvinmuazidosiinn 13,1415 fanlansvewmlawesianau

v 1 [T 1 [y @ v v
uanANsEHIRsEAUdganauniamiussAudaanadhufos Tvaa Q udmaes

QL wevwsts Isuuud Usueedloseadaameslay Rp Ioasdundunminmeae

({@ouvny 12.5 dB ;Qu=25
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auls dydnpel | Qeulums | 295 | dga | Und | gege | mia
nAaoL NAADY
13. AT IEIUAAY fucHfac M1 10 {125 15 dB
av/a
' ] =4
NINNTNADLITY (5.5MHz)
14. DATIAIUATY 2 fuct2fac M1 35 48 dB
15 luiln (11 MHz)
15. dATTEIUATY ~ fucr3fac M1 42 48 dB
15 lutin (16.5 MHz)
d‘ o a A 4'( J d'l o 11 as 9
16. YARAUETS Tutin ; MsNvIRIUNUgIMveRauN AT, bilidyanuam, 1dmala
asueut lalyesin; fe=523.5-623.5 MHz:41 12 Yasein
M1 15 dB
a
17. Msioanay n Ch30-40 M4 32 dB
Py & i
WIMNIYAD
18. gy une Ch30-40 M4 48 | 74 dB
aNv
dyaNMIUNIY;
liueqannauy
WIS
19. BATIAIUMSING Ch30-40 M4 48 60 dB
aan
“ s 4
auIARI NS
' ] P=1 .
ISUNATNABDITYS
20. A 1TIUMSINA Ch 39 14 M5 48 | s4 dB
- , , av/a
BUABTINBITUN FuBKnaael
LTUIRBN N
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Aauls Fgidnual | Geulums | 2ws | dwga | Und | qega | miaw
nagey | nageu
21. A5 FMaduwWM | M4 | 48 | 54 dB
aN/a
Ay IUIUNIY GON
o9A [000d%a
L4
(o3
MATYYIUMNN
22. ASTUTNN L, C,,<1000F Ml 0 1 HA
BunnNv 10
23, USIAUNN Vi, C,,<100nF Ml 0.7 14 | pa
unnin 10
24. NANBAYLATU GRIGTREITT M6 60 | 70 | 80 | %
mDIN oo .
1ulaniale
a‘a‘u'v!w;\/video=
IVPP
25. 1ADUTNTNYBY Awd | AV, =1V | M6 1| 25| %
AANDA +3dB;
26. 1@fosnmves | AwD | Tamb=0-60 | M6 1| 25| %
NAUDA °C
27. lDUSA TNV Aap | v=10-13.5V | M6 1 |5 %
A1ANDA
28. NFVYWAY M7 1 10 %
; adif ’
UANAN
29. dmanuuanan | @dif M7 15 %

o qy A o ¢
m3dausqlanes 1FiAssanadeudyaunHuazARBIT In
30. MsnpUdHBBNLAYAYBITYRNUNIW ; V=1V SIHUNBYATU f= 15 KHz-5 MHz

Faanauriszninmiiuem

LlSiO

. |




aauls dganuel | Qeulems | 25 | diga | Und | qege | miae

naaou nagay

3L

32.

33.

34.

3s.

36.

37.

38.

m'u;'Jmﬁm%’uﬁmﬂmmnﬁnnzﬂnﬁﬁmfumﬂuaqtas?uﬁ"u 1-iadRenssansuiie
AILRuATIZYNA
¢ C flan 11 Ml 6 | 50 | %
=10 UF;

' Letage S 2HA
ﬁ'muﬂnmf?m%’mﬂé;ﬂuﬁ'q,mpmmwmn 0V, a1 1.4 V_; dyanauuasisnmwlsznoy
AUSTAVATNYI?

‘ t I lMll |120'500|us

MruAnMIFYRUUAIRINTNDIN 100 % B9 42 % A1 STAINIDL 71 % veadaanauy

a9NININ
t M1 0.4 2 10 min
Foanulenn lovaadalanes ; Al Q Y499sLs IBUuUT Qu=25;f___=5.5MHz
Lo M1
o P 4'{ a a 4 d’ v w o o
dlaaingguinsennutseasaamesilasy ; M TC vesdunuyszyluaesesals

a S A :: d’J ' o a 4
ppaFalames Av 0 MIdsutivuegiveuvrgivesginsal

Af,,. | Tamp=const;| Ml 5 15 kHz
Weavuanud | Af,, | V95135V | Ml 5 10 | kHz
LTRGN Qu=25

=3 ' a d’ o a
G GG 3 HATIUATHALNYU a‘nﬂuuﬂ THD FM
THD FM | V,ms=150mV M9 0.6 L5 %
IPNDUDA ; AUANHULTIAANLDA

Af,, | AV =v,v, | M1 | £150 | £210 | £270 | kHz
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fuls fodnwel | dewluns | ases | dge | Und | quga | miae
nagey | nAdey
39, ioWiduwen ; Auanyuz laurlinuea
Af, JAV,. Ml | 025 | 032 | 039 |HHzZaV
40, ArBuYMBNRUAURTYY  Z, M1 | 200 kQ
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Pin 1:

Pin 2:
Pin 3:
Pin 4:
Pin 5:
Pin 6:
Pin 7:
Pin 8:

Ping:

FM Audio

VRef

OSC-lnput 1

0OSC-Out 1

OSC-Ground

OSC-Out 2

OSC-Input 2

Vs
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CLLECET 30

Pin 18: FM Audio-05C

Pin17: FM Audio-0SC

Pin 16: Audio carrier ratio

Pin 15: Qutputt

Pin 14: Ground

Pin 13: Output 2

Pin 12: Modulation

Pin 11: Video-Cap.

Pin 10: Video

2NSPGENE SIERTHENI

{ o o’
71 3.3 mstaGuengilnsal
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NITNAADY

——

Spectrum analyzer

« -]

Test board according
to measurment Circuit M1

* video input
AF generator
{sine signal )
f=443MH2z
W) T T
10d8
{7d8 i
T F7 46d8
SBdE !
F l
’ v ,
2x¢CC AC  CC More vC  Moire cc AC 2XCC
OMHz 1.07MH2 4.43IMHZ S.5MH:z 8.8MH:

UM 3.4 M2: TwazipvagUuuums Indygnenia 1.07 Mhz

szAUdaana CC MANATUWIHATA 17dB fvc = 623.25 Mhz



RFinput

P
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NITNANDY

vq J))— l

TV measuring receiver 326
from TLH;
Sync- Det-off

Video
output

Test board according
to measurment circurt M1

Video input

Video signal generator
Vg = 1Vpp
e.g. Tektronix 148

VI

to set for overmodulation

0%

Oscilloscope

aresistor is connected 10 pin 12

Va

i remaining amplitude

T

et

100%

a, = 20i0gVa/V,(dB)

Superinposed 4.83MHz burst signal

.l
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HNITNATBU
Modulation
RE measurement device  LAF Output
input e.g.FAM from R&S
Broad band ampl. . L
30d8 e.g. OM 361
feom Philips ex. trigger signal
Channel {
1
4)—‘ Va Wave analyzer Oscillograph
eg.3581hp || opt. control

AF generator audio input

Vartomy = 634mV Test board according

{as = 1XHZ 1Q measurment crcuit M1 l ] Channel 2

nom. deviation

sine signal of 30kMz

Scale position 90d8

Video input Amphtude normal

Input sensivity 0dB
Resolution BW 10Hz
Frequency onvideo = 16kHz

7 or audio 1kHz or
Video signal i "
harmonic audio 2kHz are adjusted
Vyg = 1vi8
fy.g= 16kHz
. tine signal

o

nd' «t o o I &
UM 3.6 M4: swaziBeagluuyMsiadyyadsuazvsodanmsuniu
da d 4 gey
Tunmminavuvosnduwidos
o t o o o % 9/ o’: ar c'l
msUsuus: Jaamsdyanaudsstioudaygnaniwdi l dinstamsuegasuiiue
o @ $ 1 a
PuSuUnaUIYAIIN; NTBIRNND 300 Hz-20kHZ ; Ana: (P+P)/2; IATIZH
sTAVTYRNUN N (16kHz) Ysunazquaseaus199ai av musmua
v W 1 a s 4 S 1 A 4 =3

) Msiadaadmdumes iwes isun@swnon i luvsazueglanadunivionid u:
dyepaudsmadnnuduymdes ; deudygnaamnfiduymam; smuamsia
Huteidy; nyeenId 300Hz-20kHz; AMAP+P)2; Taaandmunitinseauoiiio
Wueunsesin; AnsievssAudaygun 1kHz wSe 2kHz n5e 3kHz YSuuasegma
STAUNMIMUA 2A HAYBIBATIAIUTITUNIUADATNYIN 2A/V = aA-aV(dB)

2) Insandudygrunedygnusunu lidsswnaduniide: Jaeinddyana
FoadaaInddygnamwimuamsuegasuuuy AM; nssnNa 300 Hz -
3kHz; AnA: RMS  2; AnserseAvudaenanmekiz) o lewauiu d8
BB UTZAY aN/V:

3) fnadygnusunuveunsedindseusa 85 dB
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NWINATIU
Audio input Moduiation
. —0 measurement device e.g.
Audio output FAM from Ras
TV measuring Filter: CCIR
receiver 326 deemph. ON gelenor:' PEAK CLEAR
from TLH eemph.: OFF
RF input
vq )_{
Test board according
to measurment circuit M1
Audioinput Video input
Video generator FuBK or other test
Llais Wpp prctures
generator
fAI = 1kH2z

Qr

U 3.7 M5 : swazdvansSadannenmmiedagnasuniuludygeudos
mstSuuds : pwdidos £ = 1z amduiusidoanlndi 30 kiz sediuBuwm
ounzIdinTesiantsiveqantmuadi 0 a8 idesiloudyanuam
msan : 1) ﬂﬂﬁ'muq1mtﬁvaxxazﬁaﬁmumu1mnmu’frﬁ'ﬁuwn Vvid = 1Vpp ssAudgyg
@osszdunustumsUsuszAudyaaudodussrlssndau ava
2) Taainddaenuamuandos sandudyaasumussnsteiums
s uszaud ygneud sad ndsinsasdudygudedyenusuniuld

dygneudos aN/A
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NITNAUABY

Channel 1 Oscilloscope

4 videooutput

TV measuring
receiver 326
from TLH

RF input

vq l>_l

Test board according
to measurment circuit M1

\ Video input

FuBK or other test
pictures
1Vep

| ————0 Pin 12 : for posive modulation a resistor
1s connected to ground

Videogenerator
e.g. VG 1000
from Grundig

31N 3.8 M6 : swaz@uamsiannnegatudmsy Indiruaziumag

Ty 1 s = o o e y o @ o . 1
msUSuuas; dyanudnswguituiafiniesuInsimilidyananiw vvid = 1vpp de

[WuBUYNAM

M3 1) MAvsgaty m D/N dmsumsuagasi uuuumin : 11 12 dla,519seay

M MYTIIGIATIRN LT NO W BIGUE- IHTZAUFIA m DN

'2) MANBYaTH m D/P dmsumsuegatuuuyInghin ¥1 12 Avans Azl

LABMANUNIGREATINNUT1dWBgUd A MY m D/P
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WNITNATDY

TV measuring

Uq o

receiver 326
from TLH

Test board according
to measurment circuit M1

Q Video input

Video signal generator

Vuig = 1 Vpp

e.g. PMS570 from Philips
¥

Oscilloscope
Demodulated video signal
3y = 20109 Vi inV mas (d8)
white
vl‘l‘\‘l
VH\I!\
15 kH2 5 MHz
black

»

Line sync signal

Trigger input

Sine generator

15 kHz-5 MHz can be wobbled
e.g. TMS03 fromTektronix
triggered by line sync signal

3171 3.10 M8 : swazBsAMs InmsasuaULBLAgAnTH
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MNIINATBY

ld + ¢) ondiag
THA0Z-THOO0E 433!

e
wndino

olpny

Juawasnsedw-w4
spy wosp Wv4 63
2)1A3p JUdWAINSEIW
uone|npoAl

%S0°05%
yum 101e33uab 3v

wnding

induroipny f

W ::w“c jUawINseaw ol
Buipjodie p1e0q 153}

gyl
3y

indino

dwe
pueqapIM

|
Tg

indw

$Tuvin

v
SANURAINEU

4
vinan

3
.

At

= -~
i

JYATIDUAN

.

3 3.11 M9
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1aezunsy
bl Vinsems
! (mv)
1
AT 100
0| Vi
——— Ot kel
.7 Vl]:m\
. r'd
—— ’
Vd
4
/7
. — rd
/7
7
V4
3 ot .
/
U /
!
?
7
—— '
1
!
PR S— !
i
i
——— '
!
]
2 1
H
e—r— !
1
1
—— L}
1
1
1
. S ]
L} e )
1
e )
t
oy - l
A 3
]
1
1
—r— 1
1
H
)
'v‘
-—t -1
1
1
]
1
ol | I < R | | |
1 — L
10 100 1000
V|0eH >
{mv)

517 3.12 D1: HenFuvesmsdAedagnuam
a) Aupgrane 1S eNie MY NAYYIUNW V13/15 vms = £ (v1Ovms);fmod = 16kHz
b) V11 = f(F10vms)
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[

3.2 ledwes HPC 1677C

4 o o Y
23520 luTwaseraen 1.8 Ghz MasthunaRMsVOIBULRANITI 29935 F
anouluTnas luTudse
|
s10az@en
lefwes pupC 1677C uressuriadaneululuass sonuvuduniayly
9 14 e’: J P} Ao W
voeldunudniunseunquawdiesertigemeruazlifdanhunan
AaNLn
AU NINAIg : +19.5 dBm

da o
MIADUTUDINNINDAULUY : 1.8 GHz

BATINS VIO : 24dB # 0.5 Ghz
usanu Irides L5V

s IUMANYSalgIgA (Ta =25 °C)

useiIMEns VCC6V

HaWMAINTZY PT 750 mW

QUMY Topt -45 93 +150 °C
qangiithusnu Tstg -5 ©4 +150 °C
MaduUNm Pin +10 dBm
AnnunaTdONend PWB 9418 Scm x Sem x 1.6mm

INPUT E / E! vee
GNO E ZI GNo
oo 3] 5] outpur

714 3.13 unudsmsivoune
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—o Vee

P o
L

™ o——-—ﬁ
\

<
<

)

>

WV

& 4
U 3.14 2avserysel

aaanuazma il (Ta=25°C, Vee =5V, Z,;=2, =50 Q)

GI R LIEATIY Fadnual | drge | Und | qeqe | wmide dou'ly
NSSHUNINT Icc 63 77 95 mA No input Signal
NFVEINIAY Gp 22 24 26 dB f=0.5 GHz
wesdnndines NF 60 | 80 dB | E0.5GHz
61ﬁﬂﬂq1uéﬁ1a1uqeni1 fu 1.5 1.8 GHz | <3dBat.IGHz
AN INAY ISL 29 34 dB £=0.5 GHz
ﬁ1§uﬂnqnyﬁuﬂaunﬁu Rlin 10 13 dB | 0.5 GHz
Auomyngaudofloundu | Rlour | 0.1 | 04 dB | f=05GHz
ﬁﬁumﬁwmﬁ"nﬁq PO(sat) | +17.5 | +19.5 dBm | £0.5GHz

Pin=+3 dBm
VBAITITN

asnanidss Mussqandosglndaunsiihorhidglnselidonola
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vInaaal -

out

L:20.5T,2mm 1.0, #0.25 UEW
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AANHUENIAY (Ta =25 °C)

NF —Noise Figure—dB

icc—Circuit Current—mA

Gp—insertion Power Gain—dB

ion—dB

ISL—1s0l

314 3.15 asmluanyus Ay

CIACUIT CURRENT va. SUPPLY VOLTAGE

w VA

4

60 -

40 //

L~

¢ 1 4 L 6
Yo Supply Voltage v

NOISE FIGURE AND INSERTION POWER
GAIN va FREQUENCY

. vVee=35V
- Gp 5oV
L
Py Bansl — 1|
20— /
55v
yd il sevin®Y
4 v’ ] Il :
10 NF T
A5y
) L]
001 003 0.1 03 1w 30

1 -Frequency —~ GHz

REVERSE INSERTION GAIN va. FREQUENCY

=
vee=Sov
-30 ﬂ/-
— A
A
oot 003 0.1 03 0

- Frequency = GHz

RLj,—Input Retutn Loss—dB

CIACUIT CURRENT va OPERATING
TEMPERATURE

100
Yec=S0Y
< 90
€
L
£
3 a
o g =
3
g
[¥]
b L~
¥ 0 //
&0
~§0 0 100
Topt Oparating Tamparature ‘c
INSERTION POWER GAIN va ‘FREQUENCY
30
©
T pe
3 ]
2] L1
i 20
«
1 / 1
2 15
v
3
i
& .
)
[:7-]} 003 0.1 03 19
{ - Frequency ~GHz
INPUT AND OUTPUT RETURN LOSS v
FREQUENCY
10
veo=s0Vv
@
e
)
4 o!
S
- ~] Rlout
e - e
; e
k]
= _a
H A Y
3
8 \‘\ RUin
2 ~<&0 I
& s
30!
[1-]} 003 0.1 3 0

{ Frequency - GHz



OUTPUT POWER va INPUT POWER OUTPUT POWER va. INPUYT POWER
+25 28
(=05 GHz Vee=sSov
1=0.5 GHz
£ 20 s 20
20 - i———
a vee =55 v\// ? + f
\ = / / / Temss’c
§ | IR 4 VAR ES
e 15 a YA
sov - i
% i A e
2 3 10 74
$ o T 4
T Y °
45V
o _ 5 'y s ,/
+5
\ l %% -0 -o ) T 10
~20 -8 -10 -5 ° s P Input Power—dBm
Pin Input Power daBm
13
THIRO ORDER INTERMODULATION
K SATURATED OUTPUT POWER va BISTORTION va, OUTPUT POWER OF EACH
FAEQUENCY TONE
s +26 g ~60 < T
g ‘ Pa= +3 dBm s N 11 =0.500 GHz
] M R 12 #0802 GHz
% /,slw § 2 b 2
| o +22 > Fala 'y
e T i1 i Q\\\ ]
3 v
i B s R
S .18 T H Vec=50 V| \\\
] § veg=50Y A \\ § >\\\
3 asv \\\ £ -3 A \
ol § ' 2 2N
3 3 -2 \ N
) 2
5 s N
a +10 b2} N
005 01 02 [} [ 2 b
t Frequency GHz |£' -5 [ 5 10 [}
& Po(.,a.)-omau( Power of Each Tone—dBm
K
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3.3 A1ININTUVD99D9 )

s

1 4
mssanuuyInsssuilszuomilu 3 dau Aodufie dvssmsuegandygna
1 o 24 L 1 é
amuazidos dauvesnavonoiideds uazdiuvesmeeImA  FeilszneuRIuNes

[} 4' s o b o L L = a d’
9 € l‘WB1?1ﬂ1§"7|’1~1‘lu‘1ﬂﬂu14§'ﬂﬁﬂtlfl'li‘ll’lﬂ"luﬂlﬂﬂ’)\iﬂi1ﬂllﬂﬁ86’l‘ﬂﬂﬂ\1‘ﬂ

FM audio oscillator §

i Video——)
Audio—p

Oscillator

£ d' o ) d' t o LY 4
171 3.16 damsyhauveunsesdedyana Ins s

= o o 4 (.Y v J¢d a o o 1 ::y
9ngUN 3.16 Hudemsmauveaniesdedagna Insimiglivanmsaae 11l

33.1 dIuvBINsHegIaNdyRyIMNIazITsS

(T ]

AuvBIMsuegaNndg NN MUaZITeII S uT YR IUA THIEXT B0 INIAT DL
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ATIUAMINY____ 435.43 MHz

ANUUSANMINY__15.33 dBm

*ATTEN 0dB GNT —-40.67dBm ol
RL =10.0dBm  10dB/  435.47 MHz [Px_sren]

- MARKER -
CF

MKR- v : -
435.43 MHz MARKER
-40.67 dBm PELTA

NEXT
PEAK

NEXT PK
RIGHT

NEXT PK
LEFT

MORE
1 OF 2

CENTER 435.37MHz SPAN 20.00M-z
RBW 300kHZz *VBW 3.0kHz *SWP 100ms
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+ATTEN 0dB CNT -41,33dBm
RL =10.0dBm 1048/ 637.26 MHz
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ANUUANARATUN IV INABAAUNMIToUN N -1833  dB

SLUEHNANUDAAUN TN INABAGUWIMLABUINY__5.50  MHz

+ATTEN 0dB GNT -34.67dBm
RL -10.0dBm  10dB/  527.05 MMz

MKR
S27.07 M-z
-34.67 dBm

CENTER S27.30Mmz SPAN 20.00MHz
RBW 300kHz *VBW 3.0kHz *SWP 100ms
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RBW 300kHz *VBW 3.0kHz *SWP 100ms
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STEMENS AG preliminary Data Sheet-

LTDA5666;

“Video - Modulator for FM Audiof

3

Functional Description

The monoliticintegrated circuit TDA 5666 is especially

suitable as a modulator for the{38 to 860 MHz frequency
Ea: DQE[ ’

H

FM audio modulator

Sync. level clamping of video input signal
Controlling of peak white value
Continuous adjustment of modulation depth for positive or negative values
Symmetrical mixer output with separate ground area
Symmetrical oscillator with separate RF ground

Low spurious radiation ; r‘“‘“ et

High stability of the RF osciliator frequency REEEEVED
High stability of the audio oscillator

Internai reference voltage
12V supply voltage

1.0 JUN 1963

Application

Video recorders, cable converters, TV converter networks, demodulators, video generators,
video security systems, amateur TV applications and personal computers,

Type | Order-No. | Package
TDA 5666 I Q67000-A5103 l P-DiP-18
2| 76202 |¢
i, Yy
L 4,2 max
0.5 min
3503 _f 0.25-0
.0, A
0.45 +0.1 - L_ i bl 68,0, lo
1,5 max =12
(4= 76 12~
2,54
18 10

HAHAHAPFAAAARAA

HUHOO OO OQ Plastic package, P-DIP-18
! 9 N oamax (Dual-in-Line-Package)
——— 227 ,, ——> 20 A 18 DIN 41870 T9

The reproduction, trammnuon of wiae of the

o iy L] ARGt E100 18 HOATRN SuinO/ily Otfenetts il e hetie 10r damager. All Iights, ncivding

f1ghis created Dy patent GIant of 10912100 of & wisbly modet Of devgn, e reeTved,

-1 29.1.93
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«ENS AG preliminary Data Sheet.
TDA %666

Circuit Description

Oscillatdr
The RF osciliator is available at

pins 3 - 7. The oscillator operates as a symmetrical Colpitts circuit. The oscillator
chip ground, pin S, should

be connected to ground at the resonance circuit shielding point. An external
ctively or capacitively via pins 3 and 7. The layout of the PCB should be such as to

provide a minimuin shielding attenuation between the oscillator pins 3.7 and modulator output pins 13 - 15 of

approximately 80d8 .

For optimal residual carrier suppression, the symmetrical mixer outputs at pins 13,15 should be connected to a
matched balanced-to-unbalanced broadband transformer, e.g. a Guanella transformer with good phase
precision at 0° and 180°. The transmission loss should be less than 3dB. In addition, an LC low pass filter

combination is required at the output. The cut-off frequency of the low pass filter combination must exceed the
maximum operating frequency.

t
Video

The video signal with the negative synchronous level is capacitatively connected to pin 10. The internal
clamping circuit is referenced to the synchronizing level. Should the video signal change by 6 dB, this change
will be compensated by the resonance circuit which is set by the peak white vaive. At pin 11, the current pulses
of the peak white detector are filtered through the capacitor which also determines the control time
constant.The RF carrier switches from negative to positive video modulation, when pin 12 is connected to
ground,, By varying the value of resistance R at pin 12 between = ... 0 Q the modulation depth can be increased

from 70 % to 100 % when the modulation is negative and decreased from 100 % to 70 % when the modulation
is positive.

Audio

Via pin 1, the audio signal is capacitively coupled to the AF input for the FM modulation of the oscillator.A
parallel resonance circuit is connected to the audio carrier oscillator at pins 17,18, The unloaded Q of the

resonant circuit must be Q = 25 and the parallel resistor Ry =8.2kQ 1o ensure a video to audio carrier ratio of

12.5 dB, At the same time, the capacitative and/or inductive reactance for the resonance frequency should have
avalue of Xc =X =8000.

The vidbo to audio Carrier ratio can be changed by connecting an external voltage to pin 16, which deviates
from the internal reference voltage.

At the output of the above described mixer the FM modulated audio si

gnal is added to the video signal and
mixed with the oscillator signal in the RF mixer.

Source
The internal reference voltage is available at pin 2 and has to be capacitatively blocked there.

16.12.92
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" preliminary Data Sheet
TDA 5666

The maximal ratings may not be exceeded underan
individually,

Absolute Maximum Ratings

y circumstances, not ev.
as permanent damage (o the IC will resul

¢

enmomentarily and

# Max. Ratings for ambient Symbol Min Max Units  Remarks
temperature Tamb
0°Cto70 °C
1 Supply voltage PIN 8 Vg -0.3 14.5 v
2 Current from PIN 2 -1y 0 2 mA Vy=7-8v,
V= 10-13.5v
3 * Voltageat PIN | vV, 0 2 v
4 Voltage at PIN 2 V, 6 8.5 \
S Voitage at PIN10 Viopp 0 1.5 \ only via C (max. 1)
6 Capacitance at PIN 2 C; 0 100 nF
7 Capacitance at PIN 1§ [ 0 15 uF
8 Voltage at PIN 12 Vi -0.3 1.4 Vv
9 Voltage at PIM 13 Vis Vi Vg .v
10 Voltage at PIN 15 Vis -V, Vg \'
11 Voltage at PIN 16 Vig Vy-1.5 Va4 1S5 v V5 =10-13.5v
12 According to the application circuits 1, only the provided circuitry can be connected
to pins 3,4,6,7,17, and 18.
13 Jum;tion temperature T 150 °C
14 Storage temperature Tseg -40 + 125 °C
15 Thermal resistance Rin 80 Krw
.3.

16.12.92
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'TDA 5666

AC/DC Characteristics

AC/ DC characteristics involve the spread of values guaranteed within the specified supply voltage and
ambient temperature range. Typical characteristics are the median of the production.

# Parameter

Symbol Test Test Min Typ Max Units
Conditions Circuit
Supply voitage Vg=12.0V )
Ambienttemperature Tamb= 25°C :
Source
1 Current consumption Ig I3 =0mA M1 15 20 26 mA
2 Currentconsumption 1,3 +1yg 2.0 2.6 3.4 mA
3 Referénce voltage V, 0sl £ 1mA M1 6.75 7.25 775V
Osciilator
4 Ogcillator frequency  fogc external circuitry 30 860 MHz
range adjusted to frequency
5 Switch-on,warmup  Algsc  TCvalue of capacitor in osc. circuit is 0; driftis referenced only to self-
drift heating of the component. t = 0.5-10s: Tamob = cOnst.
Ch 30 M1 0 -50 -500 kHz
Chao M1 0 -200 -500 kHz
6 Frequiency driftas Afosc  Vs=10-13.5V M1 -150 +150  kHz
function of Vg Tamb = const.; Ch 40
7  RFoutput Ri3;Rys parallel equivalent circuit M1 10 kQ
impedance Cy3=Cygparallel equivalent circuit M1 0.5 | 2.0 pf
8 RFoytputvoltage Varms  Ch40; video 100% white; M1 2.5 4.5 5.5 mvV
without audio-signal ’
9 RFoutput phase aiss 140 180 220 deg
10 RF output voltage
changes Avg f=543.25-623.25MHz - M1 0 1.5 d8
4f = 80MHz; Ch30:40 -
AvVq f = 100-300MH2 M1 0 1.5 ds
AVq  f=48-100MHz M1 0 1.5  dB
-5-

29.1.93
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AC/DC Characteristics

AC 1 DC characteristics involve the spread of values guaranteed within the specified supply voltage and
ambient temperature range. Typical characteristics are the median of the production.

## Paramcter Symbol

Supply voltage
Ambient temperature

11  Intermodulation ratio apg
12 Harmonicwaveratio ag

Test Test Min Typ Max

Units
Conditions Circuit
Vg=12.0V
Tamb= 25°C

L]

fyc + 1.07MHz M2 50 75 d8
fyc + 8.8MHz without M2 35 ds
video

13,14,15 unmodulated video and audio carrier, measured with the spectrum analyzer as difference
between video carrier signal level and sideband signal level; loaded Q factor QL of the audio oscillator
resonance circuit adjusted by Rp to provide the required video to audio carrier ratio of 12.5d8; Qy = 25

13  Video to audio carrier aya
ratio,

14 Harmonicwaveratio ag

15 Harmonicwaveratio aqg

s

16

fyc + fac ( 5.5MHz) Mi 10 12.5 15 d8
fve s 2fac{ 1IMH2Z) M1 35S 48 ds
fue + 3Mac( 16.5MH2) M1 a2 48 ds

Ny -

All remaining harmonic waves; multiple of fundamental wave of video carrier, without video

signal, measured with spectrum analyser; fyc = $23.25-623.25MHz; Pin 12 open

a

17 Residual carrier
suppression

ap

18  Signal-to-noise in video; unmodulated audio carrier

anwv

19 Interference product ratio audio in video

FM modulation

dav
of audio carrier

20 Unweighled M Avia

interference level ratio video in audio

21 Signal-to-noise ratio
of audio oscillator anra

M1 15 ds
Ch 30...40 M3 32 ds8
Ch30...40 M4 48 74 dB
Ch30...40 mMa 48 60, ds
Ch 39; test picture FuBX M5 48 54 dB
Fv audio carrier MS a8 54 dB

-6- 29.1.93
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AC/DC Characteristics

AC ! DC characteristics involve the spread of values guaranteed within the specified supply voltage and

ambient temperalure range. Typical characteristics are the median of the production.

# Parameter Symbol Test Test Min Typ Max Units
Conditions Circuit
Supply voltage V¢=12.0V
Ambient temperature . Tamb= 25°C
Video
22 Videoinputcurrent  -ljg Ci0 S 100nF M1 0 1 RA
atPIN 10
23 Videoinputvoltage Vyg Ci0 S 100nF M1 0.7 1.4 Vpp
atPIN 10
24 Modulationdepth . mom staircase signal at M6 60 70 80 %
video input; Vydeo = 1Vpp
25 Stability of mod. depth Amg AVyideo = 1Vpp *3d8B; M6 1 +25 %
¥
26 - Amp  Tamp=0-60°C M6 1 25 %
27 " Amg V¢=10-13.5V M6 ] £25 %
28 Differential gain Adt M7 10 %
29 Differential phase Dgut M7 15 deg
measured with measurement demodulator, video test signals and vector scope
30

N

32

33

Amplltude response of video signal; Vy,deo = 1Vpp wuh additional modulation f = 15kHz-5MHz
sine signal between black and white

ay - M8 0 1.5 dB

Period of time required for peak white detector to reach steady state for full modulation depth
with 1-white pulse per half frame when control is already in the steady state

t CatPINT1 = 10pF; M1 6 S0 ps
Neakage = 2pA
Setting time for video signal change [rom OVpp 10 1.4Vpp; video blanking signal contentis uniform
white level t M1 120 500 us

Setting time for video blanking signa! from 100% white level to 42% grey level with subsequent
rise in grey level to 71% of video blanking signal (due to decontrol process)

t M1 0.4 2 ., 10 min

-7- 29.1.93
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AC/DC Characteristics

AC / DC characteristics involve the spread of values guaranteed within the specified supply voltage and
ambient temperature range. Typical characteristics are the median of the production.

# Parameter Symbol Test

Test Min Typ Max Units
Conditions Circuit
Supply voitage Vg=12.0V
Ambient temperature Tamp= 25°C
Audio -
34 Audio oscillator frequency range; unloaded Q factor of resonance circuit Qu = 25; fresonance = 5.5 MHz
fasosc M1 4 7 MHz
3s

Switch-on, warm-up drift of oscillator frequency; TC value of capacitor in audio oscillator circuitis 0,
the driftis pnly based on self-heating of component

Afa0sc Tamb = const.; M1 5 15

kHz

36 Audiosignal Afposc V¢=9.5-13.5V; M1 S 10 kHz
frequency devitation Qu=25

37 FM mod.; total THDfMm  Vigmg = 150mV M9 0.6 1.5 %
harmonic distortion

38 FM mod.; static Afasosc AVap=Vi-Vy= 1V . M1 + 150 +210 £270 kHz
mod. characteristic

39 FM mod.; dynamic Afas05c/OVap Mt 0.25 0.32 0.33 kHz/mV
mod. characteristic

40 Audio preamplifier Z, M1 200 ' kQ
inputimpedance

(dynamic); FM operation

-8~ 29.1.93
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Block Diagram
o
i 7 7 7T 7 . 7 7
18 17 16 15 l 14 13 12 n 10
FM audio oscillator Videod! i
- ideo clamping
== Modulator output buffer stage
= cirguit
Audio
carner >< N
ratio, ]
Mixer \/ gain
Aud Video
il bulled
butler stage
\%
_j l
L Oscillator buller m’ge
£
vuab
—{_}
M ) ___}i Oscillator
audwo — ,
amphlier \ ~— — (
Vet it 2,
1 2 3 1 5 5 7 Vi | 9
d s S é $ 8 $ $

9 . 16.12.9

9L
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Pin Assignment

Pin 1: FM Audio l l Pin 18: FM Audio-0SC
Pin 2: Vgey | ‘ l Pin 17: FM Audio-OSC

Pin 3: OSC-input 1 [: : j Pin 16: Audio carrier ratio
Pina: 0sC-Outt  [_| |1 Pin15: Outputs

Pin 51 05C-Ground [ \ [ Pin 14: Ground

Pin 6: OSC-Out 2 E :] Pin 13: Output 2

Pin 7: OSC-input 2 : j Pin 12: Moduiation

Pin8: Vv, [: :] Pin 11: Video-Cap.
Pin9:n.c. : :] Pin 10: Video

reo —a

-10- 16.12.92
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Pin 1
Pin2
Pin3
Pin4d

PinS -

-Pin6
Pin7
Pin8
Pin9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18

Pin Description

AF input for FM modulation

Internal reference voltage (7.5V)

Syrﬁmetrical oscillator input
Symmetrical oscillator ouput
Oscillator ground
Symmetrical oscillator output
Symmetrical oscillator input
Supply voitage (12V)

. Not connected

Video input with clamping

Connection for smoothing capacitor for video control loop
Switch-over for positive and negative modulation
Symmetrical RF output

Ground

Symmetrical RF output

Video to audio carrier ratio adjustment

FM audio oscillator; symmetrical inpx:us for tank circuit

FM audio oscillator; symmetrical inputs for tank circuit

-11- 16.12.92
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#*

Test Circuit

Fig.M1: Test and measurement circuit for FM audio carrier and negative video modulation

$.5 MHz
audio osallator

Rp=8 2k
—{ —

4

L.t; 24 read-back Cul 0,55 -

Ao

vq with C, mutually balanced in
Neosid 1:2 2 Measurement minimal residual carrier and
I receiver maximal audio and video ratio
Acccermcccaencenqecsccccnracndeacccane. A’
Modulation
mode video

I 75 ;

33p
___”__. T 100n T T 100n
18 17 16 15 14 13 12 1 10
TDA 5666
1 2 3 q ) 6 7 8 9
+—{ }+—1 1.8p __L, 1.8p I ne
22% 1 18011 I +—1 —{ <
e Hl—< 100 s (AR i 1 : l
0.5y == 20 =2 = 2.2p 10n
telerence 5 T g
FM-AF input 2250 g L o 4 wmrensy
P == 22
: 2 1
47k 88619 100 a7%
channel 30...40 ; V 10...28V
+Vg
.12- 29.1.¢
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Fig. M2: Description.of.the measurement configuration to measure the 1.02MHz Moire -

w ]

Specirum analyzer

Test board according
to measurment Circuit M1

video input

Af generator
{ s:ne yignal)

f=4.43MH2

Test Circuit

a5
—_— T :”4; -
10d8
17d8 L
-
s8d8 l 4648
Y
A
T \
2XCC AC (¢4 Moie Ve Moire CcC AC 2XCC

OMHz  1.07MH:z 4.43MHZ  S.SMH: 8.8MH2

é
CC level lies below the activation point and has been set to provide a ratio of 17 dB with

respect to the video carrier.
fuc=623.25 MHz

13- S 29.1.9
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Test Circuit

-

Fig. M3: Description of the measurement configuration to measure the residual carrier suppression

0%

|

remaining amplitude
Va

Video

RF input TV measuring receiver 326 output
from TLH; - Oscilloscope

Sync- Det-off

T

>|

vq

|

Test board according

a resistor is connected o pin 12
to set lor overmodulation

to measurment ciccuit M1

“ 100%

a, = 20logV,/Vy(d8) .

4
video input o0
ju—y
superinposed 4.43MHz burst signal
Video signal generator
Vv = Ver -
e.g. Tektronix 148
’
-14- . 29.1.9
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Test Circuit

Fig. M4: Description of the measurement configuration to measure the audio and/or
noise in video during FM modulation of the audio carrier

Rf
input

Modulation
measur

device

AF output

e.g. FAM from R&S

B8road band amol.
30d8 e,g. OM 361
lrom Philips

|

ex. trigger signal

AFf generator
VA'("M)- 634mvV
fA} = 1kH2z

audioinput

- D S

sine signal

Calibration:

nom. deviation
of 30kHz

Test board atcording
tomeasurment crcuit Mt

Video input

Video signal
V.o = 1V$3
fu.q = 16%HZ

sine signal

Channel 1
L st
)—l vq Wave analyzer Oscillograph
e.g 3581 hp opt. control

l | S Channei 2

Scale position 9048
Amplitude normal
Input sensivity 0dB
Resolution BW 10H2
Frequency on video
or audio 1kHz or
harmonic audio 2kH

= 16kHz

z are adjusted

AF signals are switched off, video signal is present at video input, modulation measurement

device set at AM is adjusted to video carrier; filter: 300Hz...20kHz; detector: (P + P)/2; Wave
analyzer at video signal level (16kHz) adjusted and resuitant level as reference a, defined.

1) Measurement of audio interference product ratio in video while the audio carrier FM modulated:

AF signal is connected to FM audio input; video signal is present at video input;

Modulation

measurement device set at AM; filter: 300Hz...20kHz; detector: (P + P)/2; the automatic RF level position
of the measurement device is switched off; wave analyzer at video signal level 1kHz or 2kHz or 3kHz
adjusted and resultant level is set to a5. The audio noise ratio in video results from a,, = aa - ay (d8).

2) Measurement of signal-to-noise ratio in video without FM modulation of audio carrier: AF signals are
switched off; video signal is switched on; modulation measurement device set at AM;

filter: 300Mz...3kHz; detector: RMS-V2; Wave analyzer at video signal level (16kHz) detuned ; read out
in dB to reference level of calibrationis a,.;

3) The noise limit of the measurement device is approx.85 dB.

-15-

29.1.93
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; ’ Test Circuit

Fig. MS: Description of the measurement

configuration to measure the video and or
noise in audio.

Audio input Modulation
—O— measurement device e.g.
FAM from R&S

Audio output
s

) Filter: CCIR

TV measuring Detector: PEAK CLEAR
receiver 326 deemph. ON Deemph.: OFF

from TLH

RF input

RS

Test board according
tO measurment Circuit M1

v

Audioinput Video input
Video generator FuBK or other test
Wpp wctures
Audio 7
generator
far= 1kHz

Caliblation: AF signal of f= tkHz, corresponding with a nominal deviation of 30kHz, is connected to the

audioinput, and the demodulated AF referencedevel at the audio measurement device is
defined as 0dB. No video signal is present. -

Measuring: 1) The AF signal is switched off ang-
with Vyig = 1Vpp . The audio level
measured asratio aya.

2) AF and video signal are switch off. The noiseratio in
calibration level is measured as signal-to-noise ratio in

the FuBK video signal is connected to the video input
inrelation to the AF reference calibration level is

relation to the AF reference
the audio signal apy,,

, -16- 29.1.93
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Test Circuit

Fig. M6: Description of the measurement configuration to measure the modulation
depth for positive and negative modulation

Channei |

Oscilloscope

M Video output

TV measuring
receiver 326
from TLH

RF input

Vg I)‘—l

Testboard according 4
g == Pin12: {or positive modulation a resistor
to measurment Circuit M1
13 connected to ground

) Video input

fuBK or other test Videogenerator
pictures e.g. VG 1000
1V, from Grundig

Calibration: A zero reference signal with the TV measuring receiver is given to the video signal. A video

signal with Vg = 1Vpp is connected to the video input.

Measuri;'ng: 1) Modulation depth mg,y for negative modulation: Pin 12 open, range peak white value -

synclevelin relation to range zero reference - sync level gives mpy .

2) Modulation depth mg,p for positive modulation: Pin 12 to ground, range peak white value
- synclevel in relation to range zero reference - peak white value
gives mop .

-17- 29.1.93
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Test Circuit

FIG. M8: Descri'ption of the measurement configuration to measure the video amplitude
response

TV measuring
receiver 326

Oscilloscope
from TLH
Uq
’ Demodulated video signal
Test board according 3y = 20109 VrnunfV mas (dB)
to measurment circuit M1

white
Vinae
vmh
Video input 15 kHz S MH2

black

Video signal generator

Vuig = 1 Ve
e.g. PMSS570 from Philips

R

Line sync signal

Tnggerinput : '

Sine generator

15 kHz-5 MH2 can be wobbled
e.g. TMS03 fromTektronix
triggered by line sync signal

-19- 29.1.93
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e - xe

Test Circuit

nput

Vq)—{

wideband
amphfier

Fig. M9: Description of the measurement configuration to measure the harmonicdistorsion factor.

output

RF
input

Test board according
1o measurment Circuit MY

Modulation
measurement device
e.9.FAM from RS
FM-measurement

Audio

output
o

Futer: 300H2-20kH2
Detector: (P + P)12

o0
~3
Audioinput
.
) QOutput
AF generator with
k 0,05%
- .
29.1.9°
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Application Circuit

Signaloutput

5.5 MHz
Audio oscillator
ciecuit
- - ‘
—a n
R = 8.2k g Video
ol -
33p 270
,__.“___ 4 = [ 1n gl_-: IOOn:..[[.; === 100n
18 12 16 15 14 13 12 1" 10
TDA 5666 00
oc
1 2 3 a S 6 7 8 9
2K 2.7p _L 2.7p
I It ETYT) I +—iH
H 1] 1
n 10n
IlOn é
le Vs =10-13.5V
20p== | |220¢ l)\
/H
4700 meme
FM-AF input
16.12.9

-21-
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! ' Di.agram
Fig. D1: Function of video signal connection.

Vi ‘ Vi3ns ims
W 1| fmv
|
¥
4___ 100 —]
3=
¥
bt ol ¢
4
“T«
-1
_—_l
2~
—t
-1
Ve
0t 1

a) Demodulated RF-output video signal Vi3/15ems = f(Viorms) 5 fmod = 16kHz

b) Vi1 =f(Viorms)

. _oUn
4‘.‘
= " v
. 13ems
7/
o v
rd
4
’
— /
4
.
U
4
’
’
,
,
1
?
1
1
1
1
‘
!
]
1}
1
1
]
H
]
i
1
1
- = 1
1
1
R ]
1
1
]
—t 1
]
]
1
1
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1
]
]
]
—_—t -t
1
1
4
1]
I T T A | ! [ T N
1] R} t 1T 3 L1 1 ] L1 LA
0 100 1000
Vioen >
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BIPOLAR ANALOG INTEGRATED CIRCUI1

«PC1677C

1.8 GHz MIDDLE POWER WIDE BAND AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1677C is a silicon monolithic integrated circuit especially desi

gned as o wide bond amplifier covering HF throuy
UHF band with midd!e output power.

FEATURES CONNECTION DIAGRAM (Top View)
@ High saturated output power: +19.5 dBm
® Excellent frequency responce: 1.8 GHz TYP. -
@ 3 dB down below the gain at 0.1 GHz. o Y, vee
® High power gain: 24 dB TYP. @ 0.6 Gliz

® Single supply voltage: 5 V

oro E 3 oo

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C)

Suppty Voltage Vee (] v S E EJ(;,,,,
Total Power Dissipation Py 750 mvi
. °
Opergting Temperature Topt —45 to +85 .C al E E] Sutbur
Storage Temperature Tag =55 to +150 C
Input Power Pin +10 dBm
®: Mounted on Scm x 6 cm x 1.0 mm glass epoxy PWB
EQUIVALENT CIRCUIT
f k —o Ve
’ ——- e A YA e
) ——a OUT

il

Y fa

T

GHO GND

468



91

uPC1677C

ELECTRICAL CHARACTERISTICS (T, =25 °C, Vec=5V,2¢~ 2 =50 Q)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT TEST CONDITIONS
Cireuit Current ice 63 7? 9 mA No Input rignal
Powsr Gain Gp T224 (24. ‘281 d8 1 =006 GHz
Nolse Figurs NF 6.0 8.0 d8 1=0.5GHz
Upper Limit Operating Frequency tu 1.5 18 GHz 3 d8 down below the gain a1 0.1 GHz
hotstion 1sL 29y 34 a8 f=0.5 GHz
input Return Loss Al 10 " 13 d8 1=0.5 GHz
Output Return Loss Rlou 1 4 d8 f=0.6 GHz
Saturatert Quiput Power POtsat} *175 | *10.6 d0m 1=0.5 GHz, P, =43 0Am

PRECAUTION

Avoid high static voltages or electric fields so that this device would not suffer any damage dus to those voltagos or fields.

TEST cCincuiT
3

100000 oF

22000 pF

J—T—H

50 0

—© our

100 000 pF 5

L:2057,2mm 1D, ¢ 0.25 UEW

469
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TYPIGAL CHARACTERISTICS (T, = 25 °C)

NF—Noiss Figure—dB

470

Icg—Circvit Current—mA
Gp ~Insertion Power Gain—-c8

ISL—Isolation—cB

CIRCUIT CURRENT va. SUPPLY VOLTAGE
100

80 L

2

60

w /
/
20 /

v |/
"

o ! 2 3 4 6
Vcc Supply Voltage v

NOISE FIQUIE AND INSENTION POWER
GAIN va. FINEQUENCY

) Ll
vee=ssv
" HEE L
S0V
pis
20 = v
4
yd 1} sov sy
y Y
=
10 - i —f—
45y
\ A
001 003 o8 03 10 30

I Frequency Gl

NEVENSE INSEATION GAIt va, FAEQUENCY

~10 <

vec-50v
-20 o B

//

S
/, = || T ~
-40 . e
4

BT TR YT 0.1 o3 10

! frequency G

AL, —input Retum Loss—cB

cg=Circurt Current—mA

Gp —~insertion Power Gan—cB

RLoyp —Qutout Return Loss~cB

CIRCUIT CURNENT ve. OPEAATING

TEMPERATUNE
100
Vee~s0Y
90
- /
[ 1]
p 7Y p— z
60
-50 [\] %0 10
Topt Oparating Tampaatire ‘G
INSENTION POWEN GAIN va. FINEQUENCY
h (]
veo-%0y
?s Rt e ol &) e § - ’.‘
{1
L4111 "r/
20 ]

5
901 00 0t 0)
I Frequency GHz
INPUY AND QUTPUT IETUNN LOSS e
FREQUENCY
10
vee=-s50v
Ot —1{-1- Py —
~| Plous /Y
."-.__.‘___‘_A’.‘.‘\ .
=10} v - /-A/—J- =
\\ / M
-20 I~ -A- —
\\
N\
-30
[ 13} 003 Gl 03 10

! froquoncy Gllr
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4«PC1677C

Po—Output Power—c8m

Po(“l)-snunled Output Power—dBm

+25

OUTPUT POWER v INPUT POWER

\ 1=05CHe
+20 Vee=55V / e
« > /,-
A
+15
Nsov
«10 —_ \‘
4%V
+5
-20 -5 -10 -5 [] s
. Pin Inpul Powar d0m
SATURATED OUTPUT POWER v
FHEQUENCY
+26
I Pa= ¢ dim
- - LR
153V
+22 ¥4
L —1 A
g 180 SN Ry oy s M
= =5 A
L~ TN
W 74._.___ N
4181 p = \ =
vee=s0v \
i X\
s1a b4 -t N
+10
005

0.1 0.2 [ ] 2

! Frequency GHz

Po—Output Power—cBm

IM3=3r¢ Order Intermoauialion Dstortion = ¢Bc

OUTPUT POWER va. INPUT POWER

25
Yeg=50V
1~05 GHz
® ﬁ =F
¥ L
/ / ] T,-88°C
15 e
/ 25°C
/ ~45°C
10 A
. Z
-] o
-20 - ;- -10 L [) - 10
Pin input Power dlim
THIRD ORDER INTEAMODULATION
OISTORTION va OUTPUT POWER OF EACH
TOHE
-60 ~~C
s £3=0500 GHr
A D 12=0502 GHe
w0 \\~~\ 2
e ~i =
\\\k\ l
v
i D22
vee=50v- \§
=30 7 \
a5V \R\
Ay N A\
-10
-5 [ s 10 [

POfeach) Output Power of Each Tone: dBm
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FIXED OUTPUT POSITIVE VOLTAGE REGULATORS

e T
vo Vsa Vol [ o |
tvael ; Vet vaa n Rogun Roqy, 1% mos)
mea | maw ] imadc ment [mes T man [ [ e | (mAde maat | imV mas) | (mV most Yo = +25°¢ [74 - c25% Cose Tyoe
55 10 4150°C Junetion Temperature Range . : <
1000 100 70 35 "
[47{5;[ o0 rn]:o[rol:sl 0 ! 50 0 l 70 I o8 n qumn
-75 10 4125°C Junction Tempersture Rangs
000 0o 70 3% T
1
L e~ = T2 [ & & T35 T
- e
0 10 +125°C Junction Temperature Renge . e Yy
1000 Ton 20 D)
an |52 200 20|30 | r0| = 10 50 w0 : a MLM309
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TR ED 1000 30| 16| | 80 a0 K0 15 77 : "'l"“‘ memae
. S - 4
i
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. ( Mc78000 1 VOLTAGE REGULATORS

Series

MC7800C SERIES THREE-TERMINAL

POSITIVE VOLTAGE REGULATORS THREE-TERMINAL
t 0 POSITIVE FIXED
VOLTAGE REGULATORS

MONOLITHIC SILICON

om 5.0- INTEGRATED CIRCUITS
thermal

entially
output

The MC7800C Series of three-terminal positive voltage requla-
tors are monolithic integrated circuits designed as tixedvoltage requ-
lators for a wide variety of applications including local, on-card
regulation, Availabie in seven fixed output voltage options Ir
10-24 volts, these regulators employ internat current limiting,
shutdown, and sale area compensation - making them ess,
blow-out proof. With adequate heatsinking they can deliver

currents in excess of 1.0 ampere. The tast two digits of the part

aumber indicate normnal output voltage.

® Qutput Current in Excenss of 1.0 Ampere
® No External Components Regurred
® Internal Thermal Overioad Protection eur suteur
® Internal Short-Circuit Current Limiung X SUFFIX
® Output Transistor Sale-Area Compensation METAL PACKAGE
CASE 11
® Packaged in the Plastic Case 199 04 (TO.a rvre)
{Pin Compatibie with the VE RSAWATT! or TO-220) Qeriem cronr
Q¢ Hermeue TO-3 Type Meta! Power Package (Case 11) Pine 1 and 2 alactricatly lntatait from casa,
> Cosa 1n thirct slectricat conneciion,
SCHEMATIC DIAGRAM
1
T T {nevg P SUFFIX
100 100 10k PLASTIC PACKAGE
> CASE 199.04
10042 500 \! A
7o ™ [
4 ’ PIn 1 Input (Dssel
’ Pin 2 Output (Emitrer)
1 -, fin 3 Grouny (CU"‘_‘I""
‘f./_‘ { 240 j .
‘] WV ltast 3ink surfece cannectag 1
] 2002 03 tonin 3. 32
oy ~| 1 2
33 h:’ +—O0 Output
L STANDARD APPLICATION
% 2
7J L npue MCIBXXC ~® Quipug
h Scon S2x
1' c"‘-
> -
| $ o025 0.3 uF Co**
s 149 P
2.7 %3 V43 BRS T
2 =
J iy A [] H] i between the
:: Sh Input and the output voltagas. The input volt.
Case is groung 850 must remsin typically 2.0 V sbiove the out-
for Case 11, nin 3 Put voitage even during the low point on the
s00¢ for Cave 199.04, Input rippte voltage.
GRS 1w S 2 XX = these two digits of the type number fndl.
-—0Gna cate voltage,
* = Cin s requi 11 regui st an
di from power mpply
¢ TYPE NO/VOLTAGE filter,
®* «Co I not ded for stabil h
MC7805C 50 Votre MC?7800C 8.0 vans MCT8I8C 18 Vol 0 ve 4
MCYB06C 6.0 Voits MCIB1IC 12 Vot MC?024C 24 Vonie 1t doss imorove tremient response

MCIBIGC 16 Voire

See Pacuaging Intarmanion Sacuan for outime Hunenuons,

Trédamert of Redlo Corporation of America.
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MC7800C series (continued) 9

MC7800C Series MAXIMUM RATINGS (T 5 ¢ +257C uniess atharwise noteds.}

Rating Symbol Vatus Unit
inputl Voitage {50V - 18V} Vin a5 Vde
{24 V) 40
Power Disupation and Thermal Charactaristics
Plastic Package
Ta »+25°C Pn 2.0 Wans
Desste shove Ty, = +25°C 10 yp 20 nwi'C
Thermael Renstance, Juncion 10 A X7 50 ocw
T = +25°C Po 15 Watts
Derate above Tc = +95°C {See Fiqure 1} Vo, 500 mW/oC
Thermal Resistance, Junctwon to Cuse o5c 2.0 o°cw
Matal Packans
Ta = +25'C y 2.5 Walts
Derate atiove Tp » +25°C LICRTN 8.6 W /roc
- Thermal Resistance, Junction to Aew v3A as ocm
Te=+25°C 5 Py 15 Watts
Derate avove T = +65°C (See Figure 2) B e 250 mwW/°C
Theemal Reustance, Junction 10 Cuse 0y¢ 40 ocm
Storage Juncton Temperature Range T"q <65 to +150 o¢
Opereting Junction Temperature Range T, Oto +12S °c
MC7805C ELECTRICAL CHARACTERISTICS (.Vm WV, 10 500 mA, 0°C < T ) < +1257C untess otherwise notad.)
Characteristic Symbol Min Tvp Max Unit
OQutout Voltage {Tj = #25°C) Vo a8 5.0 5.2 vde
Input Renuiation fleq,, mV
(T) = +25°C, Iy = 100 mA}
7.0 Vde £V;n €25 Vilc - 70 50
8.0 Vdc 5Vin $12 Ve - 2.0 5
Ty =+259C, ig = 500 mA}
70Vde €V,q <25 Vuc - 35 100
8.0 Vdc < V,q %12 Vidc - 80 50
Lowmi tegulation oy i - mV
'Ty=+25°C,5.0mMASIQS15 A - 1" 100
250 mA <1 < 750 mA £ 40 50
Output Voliage Vo Vde
{1.0Vdc SVin S20 Vi, 5.0 mA <10 < 1.0A P SI5W) 4.75 - 5.25
Quiescant Current (T = +25°C) s - a3 8.0 mA
Quiescent Current Change alg p mA
7.0 Vde <V, £25 Vde 7 - 13
50mASig IS A - - 0.5
Outout Noise Voliage (T 4 = +25°C, 10 Hz <1 100 kMz) VN - 40 & uv
Long-Term Stabitity aVglat - & 20 mV/ Ok HR
Aipple Rerection (Ig = 20 mA, = 120 Hz) AR - 70 - d8
Input-Output Volitage Ditferential Vin-Vo Vde
g = 1.0 A, T = +25°C) . - 2.0 -
Output Hesistance - Ag - a0 - mit
Short-Cireust Current Limit [T ) = 125°C} Isc - 150 - mA
Average Temperature Coelficient of Quiput Voltage TCVg mv/oc
19 =5.0mA, 0%C ST5 $4125°C - -1.0 -

8.633
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MC7800C series (continued)

MC7806C ELECTRICAL CHARACTERISTICS tv,0: 11 v, 10 * 500 mA, 09C < T; < +125°C untess otherwite noted.)

o Charscteristic Symbal Min Typ Msex Unit
Dutout Votiage (T = +25°C) Vo 5.75 6.0 6.25 Vde
Input Reguiation Regin mV

Ty =+259C, Ig = 100 mA)
8.0 Vdc S Vi, £25 Vde - 9.0 G0
9.0 Vde Vi, <13 Ve - 3.0 J0
. (T3=4259, 10 = 500 mA}
8.0 Vdc g Vi, 225 Vde - 43 120
9.0 Vde < Vi, € 13 Vde - 10 (1]
Loss Regulation Regigag mv
T)=4259C,5.0mA<Ig<1S A - 13 120
WO mA <35 €750 mA - 5.0 GO
Outout Voltege Vo Vde
1R.0 Vile £ V;,, < 21 Ve, 6.0 mA < 10%.10A, P <IGW) 6.7 an
Quiescent Current (T = +259C) g - 43 8.0 mA
Qurescent Cusrent Change aig mA
8.0 Vde € V;, <25 Vde - - 1.3
. S50mA<InS1S A - - 05
Qutput Noste Voltage (T4 = +259C, 10 H2z <1 S100 kHz}) Ve - 45 - nVv
Long Term Stability Avglat - - 24 nV/1L.0k HRS|
Rippte Rerection lig = 20 mA, { = 120 Hz) AR - 65 - uf
Inou1-Outout Voltaga Differantial Vin-Vo Vde
(g = 1.0 A, Ty = +25°C) - 20
Outout Resstance lig = 500 mA) Ao - a5 - mi}
Short-Circuit Cutrent Limt (T = +259C) sc - S50 1 mA
Average Temperature Coellicient of Quinyt Voltage 1Cvgo mv/°C
10 * 5.0 mA, 0"C ST <31259C -1.0
MC7808C ELECTRICAL CHARACTE‘RISTICS (Vin " 18V, 1y + 500 mA, 0°C < T) < 1125”°C uninss ntherwise noted. )
Characterstic Symbot Min Typ Max Unit
Outtut Vottage (T § « +259C) Vo 2.7 80 8.3 Vite
tnout Aegulation Aeg,n mv
Ty =+259C, 1 = 100 mA}
10.5 Vde <€ Vi, < 25 Vdc - 12 80
11 Vde € Vi 5 17 Vde - 5.0 40
Ty =+259C, 19 = 500 mA)
10.5 Vde < Vi, < 25 Ve 50 160
11 Vde SV, <17 Vdc 22 0o
Lomt Regutanon ey mg mv
Ty=+259C.5.0mASIg S15 A - 26 160
250 mA < 1o € 750 mA - 9.0 80
Outout Volisge Vo Vde
{10.5 Vde <Vin 23 Vde, 5.0 A SIo S 1.0 A, P SIS W) 26 - na
Quiescent Current {T g = +25°C) g - 43 8o mA
Quiescent Cusrent Chanqe atg mA
10.5 Vde < Vin £ 25 Vde - & 1.0
SOmA<SIn<IS A - - 0s
Qutout Noise Voltage {Th=425°C, 10 Hz <1 <100 kHz} VN - 82 .. uVv
Long-Term Stabity avplat - - 32 v/l 0k HRS
Ripple Acjection (10 = 20mA, f = 120 Hz} AR - 62 - i
Input-Output Vottage Diflerential Vin-VO . Vdc
1o = LOA, Ty = +259C) - 2.0 -
Outout Retistance (1 = 500 mA) Ro - 40 ~ mil
Short-Circust Current Limit (T = +25°C) Isc - 450 - mA
Avserage Temperature Coeflicient of Oulbul Voltage TCvo mv/oC
10 ~5.0mA, 0°C ST $4125% - -1.0 -~

nena
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MC7800C series (continued)

MC7812C ELECTRICAL CHARACTERISTICS {Via = 19 V.10 = 500 mA, 0°C < T € +125°C, untess otherwise noted.)

Characteristic Symbol Min Typ Max Unkt
Output Voltage (T = +25°C} Vo 1ns | 12 12.5 Vde
Input Reguisnon Reg; mv
Ty = #25°C, Ig = 100 mA)
14.5 Vde £V, £30 Vde - 13 120
18 Vde <V, £22 Vdc - 6.0 60
(Ty = +259C, 1g = 500 mA}
14.5 Vde < Vi, £30 Vde - 55 240
16 Vde Vi, <22 Vde - 24 120
Losd Regutsion Regyoeg mv
T)=+25°C.5.0mA<Ig< 1.5A - 46 240
250 mA g1 S7S0mA - 17 120
Output Voltage Vo Vde
(14.5 Vde <V;, <27 Vic, 5.0 mAning “1.0A P ISWI 11.4 -~ 12.0
Quiascent Current (T = «259C) Iy - a4 8.0 mA
Quiescent Current Change alg mA
14.5 Vde SV, £30 Vde - - 1.0
SOmMASIg <15 A - - 05
Outout Noise Voltage (T ~ 4259C, 10 Mg <1 <100 kHz) VN - 75 - T wv
Long Term Staluhity avaplar - 48 nV/1.0kHAS
Ripple Retection {ig » 20 mA, § = 120 Hz) 21 - 61 - dg
Input-Quiout Voitage Differential . Vin-Vo Vde
(lg = 1.0A, Ty=+25°C) - 2.0 -
Qutput Resistance {1 = 500 mA) « flg - 75 - mil
Short.Circuit Current Lirmit (T = +25°C) Isc - 350 - mA
Average Temperature Coelficient of Output Voltage TCvo mv/oC
{lg =5 0mA, 0°C ST £+1259C) - -1.0 -

MC7815C ELECTRICAL CHARACTERISTICS (Vin = 23V, 10 = 500 mA, 0°C < T; < +125°C, unless othe

rwise noted.)
Charactaeristic Symbol Min Typ Max Unit
Outnut Voitage (T = 125°C) Vo 144 15 15.6 Vde
Ingrut Requiavion Heg,, mv
Ty =+25°C, 19 = 100 mA)
175 Vde €V,, % 30 Vde - 14 150
20 Vde SV, 526 Vde - G.0 75
Ty = +25°C, 10 = 500 mA)
12.5 Ve %V, % 30 Vde : 57 300
20 Vdc Vi, 7 26 Vil - ¥/ 150
Load Requiotion f010py mv
Ty~ $25°C. 5.0 mA SlpstSA - 68 300
250 mA <1 2750 mA - 25 150
Output Voltage Vo Vde
{12.5 Vde < V;n €30 Vdc, 5.0 MASInL1.0A PCiSW 14.25 - 15.75
Quiescent Current (T = +25°C) o - © 44 8.0 mA
Quiescont Current Change alg mA
17.5 Vde <v;, <30 Vde - - 1.0
S.0mA Sl S1.5 A - = 0.5
Output Noise Voltage (T = +25°C, 10 Hz S 1 < 100 kMz) Vn - 90 - uv
Long-Term Stabdity avVglat - -~ 60 mV/1 OkHRS
Ripple Rejecuon {lg = 20 mA, f = 120 Hz) RR - 60 - a8
tapui-Outout Voliage Dilferential Vin-Vo Vde
{lg = L.OA, T)=+25°C) _ . - 2.0 -
Quitput Resistance {Ig = 500 mA}” Ro - 95 - mi}
Short.Circurt Current Lemit (T3 =1+25°C) Isc - 230 - mA
Avsrage Temoersture Coafficient of Output Voitage TCvo mv/°oc
10=5.0mA, 09C =T £+125°C - -10 -
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MC7800C series (continued)
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MC7818C ELECTRICAL CHARACTERISTICS (V,, - 27 V.1g = 500 mA, 0°C < T3 < +1257C, unless otherwise noted.}

Chacacteristic Symbol Min Typ Max Unit
Output Voitage {Ty » +25°C) vo 17.3 18 18.7 Vile
input Aeguiation Reg,n mv
{T) = +25°C, 1g = 100 mA}
21 Vde SV, £33 Vde - 25 180
28 Vdc 5V $30 Vde - 10 80
(T = +25°C, 10 = 500 mA)
21 Vde S Vjq <33 Vde . - 90 GO
24 Vde SV;, £30 Vdc - 50 180
Load Reguiation Regigad mVv
Tj=+259C,50mA Sig S1.0A - 110 360
2O mA <o S 750 mA - 55 180
1 Ouiput Voitage vo Vdc
{21 Ve S Vin £33 VUe, 5.0 mA<ig “1.0A, P S15WI 17.1 18.9
Quiescent Current (T = +259C) [ - 4.5 8.0 mA
Quiescent Current Change alg mA
21 Vde SV;, £33 Vde - - 10
5.0ma<ig<1.0A - - 0s
Qutnut Nowse Voltage (T = +259C, 10 Mz 1 <100 kH7) Ve 110 nv
Long-Term Stabitity avoplas - - 72 nV/1.0kHRS
Aipple Retecton (Ig = 20mA 1 = 120 HM RA - 59 - di
Input-Output Voltaqe Oilterential Vin-VO Vde
{lg = 1.0A, T)«+25°C) - 2.0 -
Qutput Resistance {1 = 500 mA) Ro - 110 - mil
Short-Circuit Current Limit (T = +25°C) Isc - 200 mA
Avesnge Temperature Conihicient of Qutpug Voltage TCVo mvic
10 = 5.0mA U7C T =+ 125°C -1 0
MC7824C ELECTRICAL CHARACTERISTICS(v,, 33V,lg 900mA, 0"C 7T 125"C, unless atherwite naied )
Charactaristic Symbot Min Typ Man Vit
Output Voltame (T = +257C) Vo 23 24 25 Vile
tnput tequistion fleg,, mv
[Ty = +259C, 10 » 100 mAl}
27 Vde SV, £ 38 Vile - 31 240
30 Vde «2 Vi, £ 36 Ve - 14 120
(Ty = +259C, 19 = 500 mAl
27 Vde SV, 7238 Vulc 118 440
30 Vite < Vi 3G Vde 70 240
Load Reguiation Hegigad mv
Ty =+25°C,5.0mA Sig< 1.0A - 150 40
250 mA g1 750 mA - 8s 240
Qutput Voitage Vo Vde
127 Vde £ Vi), £ 38 Vde, 5.0 mA =19 < 1.O A P £ 15 W) 228 = 25.2
Quiescent Current (T = +25°C) 3 - 46 H.0 mA
Quiescent Current Change alg mA
27 Vde SV;, 38 Ve - = 10
S.0mAgigg 1.O0A - - 05
Qutput Noise Voltage (T4 = +25YC, 10 Hz <1 < 100 kHz) Ve 170 - pVv
Long-Term Stability avoplat o - 96 nV/1.0k HRS
Ripple Rejection {Ig = 20 mA, 1 » 120 He) AR - 56 - dB
{nput-Quiput Volitage Difterential Vin-Vo - 2.0 - Vde
flg=10A, Ty=4+259)
Output Resistance {1g = 500 mA} Ro - 150 - mil
ShortCircuit Current Limit (T3 = +25°C} Isc - 150 ~ mA
Aversgn Temperature Coefficient of Qutput Voltage TCvo mvI°oc
10 = 5.0mA, 0YC % T4 2+125°C - -10 -




MC7800C series (continued)

Po. AVERAGE POWER DISSIPATION (WATTS)

100

TYPICAL CHARACTERISTICS
(TA = +25°C unless otherwise noted.)

FIGURE 1 ~ MAXIMUM AVERAGE POWER DISSIPATION AS
A FUNCTION OF AMOIENT TEMPERATURE (CASE 199.04)
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FIGURE 3 — INPUT OUTPUT DIFFERENTIAL AS A
FUNCTION OF JUNCTION TEMPERATURE
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FIGURE 2 — MAXIMUM AVERAGE POWER DISSIPATION AS A
FUNCTION OF AMOIENT TEMPERATURE (T0.3 PACKAGE)
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FIGURE 4 — PEAK OUTPUT CURRENT AS A FUNCTION OF
INPUT-QUIPUT DIFFENENTIAL VOLTAGE
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* MC7800C series (continued) .

Vg, QUTPUT VOLTAGE (vOLTS)

16, OUTPUT IMPEDANCE (mi1)

TYPICAL CHARACTERISTICS (continued)

FIGURE 7 ~ OUTPUT VOLTAGE AS A FUNCTION
OF JUNCTION TEMPERATURE
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. FIGURE 8 — QUIESCENT CURRENT AS A
FUNCTION OF TEMPERATURE
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DEFINITIONS

Line fequistion - The chengs in outnut valiaa for & chanae i
the put voltage. The measurement 13 maxde unifer cordirons ol
1ow thsupation o by uting pulse sechnapres tuch that the sverage
chip tempersture 13 not signehicantly sifectud,

Load fegulation — The change in output voltage for 3 change in
103U cutrent at constant clup temperalure,

tianumun Power Dnupatinn The mantnum toinl device tisss-

pation lof winch the requistor will obriata within specilications.

Quiescent Current - Thet part of the inpul cureent that 13 not
dehivered to the toad.

Quitput None Voltage ~ The i ac voitage sl tho output, with

constant 1ox1 ard na input pipple, meptured over 8 spaciied fre.
fuency ronge.

Long Term Statnlsty - Output voltage stalnhity under accelerated
hife test condibons with the mamimum rated voltage hisied in the
dJevices’ clectrical characteristics and moximum powser ditwpation,

8-538
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MC7800C series (continued)
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APPLICATIONS INFORMATION

Design Considerstions

The MC7800C Series of fixed vo! ge regul s are designod
with Thermal Overiosd Protection that shuts
when subjected 10 en axcessive power overigad condition, Intornal
Short-Circuit Protection thst fimits the maximum current the cis-
cuit will pas, and Output Transi Safe-Arce C that
reduces the autput short«circuit current as the voitage scross the
pass transistor is increased,

down the circunt

«  1n many low current i s,
not required. H L, it s
Input be bypassed with & capacitor il the r

s are
that the regulstor
cgulator is connected

t0 the power supply filter with tang wire lengths, or if the output
ioad capacitance is large. An nput bypess capacitor should be
watecied 10 provide good high-troquency characteristics to inwure
stslile operstion under aif 1oed conditions,. A 0.33 uF or larger
tantslum, mylaer, or other capacitor heaving low internal impedance
at high ies should be ch . 1 sn alumi electro-
Ivtic capscitor is uted, ity velue should be 10 uF or larger, The
bypass cspmcitor should be mounted with the shoriest possibie
leads directly acrots the feguiators input terminais, Normaity good
construction techniques should be used 10 minimize ground loops

ond fesd resitence drops since the regulstor hes no external
wnse lead,

FIGURE-10 — CURRENT REGULATOR

] ? .
Input ‘IO—J MC7805C
0.33 uF n
I g Constant
= Curtany 1o
TO Groundad Loasd

The MC7800C regulators can also b
when connected as above.
MC780SC is chasen in thi
- the current as follows:

8 used as a’current source
In order to minimize disupation the
3 application. Resistor R determines

1 -?..v O
(o] R Q

1g = 1.5 mA over ine and loady changes
For exgmple, 5 1-ompere current squrce woulrh rerquire R 10 he 3

5.0hm, 10-W resistor snd the .output voltaye comptance wauld
be the input voltage fess 7 volts.

-

FIGURE 11 - ADJUSTADLE QUTPUT REGULATOR

] 2 Output
MC7805C FO— -
faput
3
,-F 033 uF o~ :F'
10
1k
MC1743G

c]}-

Va.20Vin20v
Vi Vo .r20V

The aitiition of on operanonat amphifinr allows sdjustment 1o
hugher or mtermediate vatues while relaining reginlation character-

sstcs. The minirnum volrane Obtanahle with thes arcangemnnt is
2.0 votts greater than the cepstator vollxge,

FIGURE 12 -~ CURRENT BOOST REGULATOR

MJI2955 or Equiv
Inout &=

MC78XXC @ Quiput

P
1.0 uF

:_-[: = :LOUF

XX = 2 digets 0! type number tndicaning voltage.

The MC7800C series can be current boosted vith 2 PNP tranus.
tor. The MJ2955 arovulet curront to 5.0 amperes.
n comunchion with the VUE ot the PNP determniney when the
pass beging 1ng: this Circuit- 1s not shors.crreunt
oroof. Input-output hlferennat vollage mimmum 13 increased by
Vae of the pass transistor.

Aesistor Tt

FIGURE 13 - SHORT CIRCUIT PROTECTION

MI2955
Inmin A O Eauw
2ING6049
or Equre
13 1 2
MC7BXXC
Quiput
-’ ¢ I3
= = Qurtput

XX « 2 digits ol 1vne number indicating vottage.

The circust of Eigure 12 can be modilied to provide supply protec-
1rOn aguinst thort circurts by wkhng a shost-circuit sense fesistor,
Rse,ont an adiitonal PNP tranuistor. The current sensing PNP
must be able to hanttle the short.circun current of the 1hree-

terrungl requlator.  Therelore, 2 lour-ampere plastic power tran.
118407 13 apecilicn

nean
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Tv Frequency Table
Japan channel )
Picture [F : 58.75 MHz Sound IF : 54.25 MHz (Unit:MHz)
Ch  }Freq. Rang.| PIX Carrier | SND Carrier{ Local OSC. Ch  |Freq. Rang.| PIX Carrier | SND Carrier| Local OSC.
' 1 90-96 91.25 95.75 150.00 32 584-590 585.25 589.75 644.00
2 96-102 9725 101.75 156.00 33 590-596 591.25 595.75 650.00
3 102-108 103.25 107.75 162.00 34 596-602 597.25 601.75 656.00
4 170-176 171.25 175.75 230.00 35 602-608 603.25 607.75 662.00
5 176-182 177.25 181.75 236.00 36 608-614 609.25 613.75 668.00
6 182-188 183.25 187.75 242.00 37 614-620 615.25 619.75 6>74.00
7 188-194 189.25 193.75 248.00 38 620-626 621.25 625.75 680.00
8 192-198 193.25 197.75 252.00 39 626632 627.25 631.75 686.00
9 198-204 199.25 203.75 258.00 40 632-638 633.25 637.75 692.00
10 204-210 205.25 209.75 264.00 41 638-644 639.25 643.75 698.00
11 210216 211.25 215.75 270.00 42 644-650 645.25 649.75 704.00
12 216222 217.25 2175 276.00 43 650-656 651.25 655.75 710.00
13 470-476 471.25 475.75 530.00 44 656-662 657.25 661.75 716.00
14 476432 471.25 481.75 536.00 45 662-668 663.25 667.75 722.00
15 482-488 483.25 487.75 542.00 46 668-674 669.25 673.75 728.00
B 16 488494 489.25 493.75 548.00 47 674-680 675.25 679.75 734.00
17 494-500 495.25 499.75 554.00 48 680-686 681.25 685.75 740.00
18 500-506 501.25 505.75 560.00 49 636692 687.25 691.75 746.00
19 506-512 507.25 511.75 566.00 50 692-698 693.25 697.75 752.00
20 512-518 513.25 517.75 572.00 51 698-704 699.25 703.75 758.00
21 518-524 519.25 523.75 578.00 52 704-710 705.25 709.75 764.00
22 524-530 525.25 529.75 584.00 53 710-716 711.25 715.75 770.00
23 530-536 531.25 535,75 590.00 54 716-722 717.25 721.75 776.00
24 536-542 537.25 541.75 596.00 55 722-728 723.25 72175 782.00
25 542-548 543.25 541.75 602.00 56 728-734 72925 733.75 788.00
26 548-554 549.25 553.75 608.00 57 734740 735.25 739.75 794.00
27 554-560 555.25 559.75 614.00 58 T40-746 74125 74575 | 800.00
28 560-566 56125 565.75 620.00 59 746-752 747.25 75175 806.00
29 566-572 561.25 571.75 626.00 60 752-758 753.25 5775 812.00
30 572-578 573.25 57175 632.00 61 758-764 75925 763.75 818.00
3 578-584 57925 583.75 638.00 62 764-770 765.25 769.75 824.00
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U.S.A. channei
Picture IF : 45.75 MHz Sound IF : 41.25 MHz (Unit:MHz)
Ch  |Freq. Reag | PIX Carrier {SND Carier] Local OSC. Ch  |Freq. Raog| PIX Carrier | SND Carrier Local OSC.
2 54-60 55.25 59.75 101.00 L o] 644650 645.25 649.75 691.00
3 60-66 61.25 65.75 107.00 4“4 650656 651.25 655.75 697.00
4 66-72 67.25 .75 113.00 45 656662 657.25 661.75 703.00
5 76-82 725 81.75 123.00 46 662668 663.25 667.75 709.00
6 82-88 8.25 87.75 129.00 47 668674 669.25 673.75 715.00
7 174-180 175.25 179.75 221.00 48 674680 675.25 679.75 721.00
8 180-186 181.25 185.75 227.00 49 680-686 681.25 685.75 721.00
9 186-192 187.25 191.75 233.00 . 50 686692 687.25 691.75 733.00
10 192-198 193.25 197.75 239.00 51 692-698 693.25 697.75 739.00
11 198-204 199.25 203.75 245.00 52 698-704 699.25 703.75 745.00
12 204-210 205.25 209.75 251.00 53 704710 705.25 709.75 751.00
13 210-216 211.25 215.75 257.00 54 710-716 711.25 715.75 757.00
14 470476 471.25 475.75 517.00 55 716-722 717.25 72175 763.00
15 476-482 471.25 481.75 523.00 56 722-728 723.25 721.75 769.00
1‘9 482-488 483.25 487.75 529.00 57 728-734 729.25 733.75 715.00
17 488-494 489.25 493.75 535.00 58 734740 735.25 739.75 781.00
18 494-500 495.25 499.75 541.00 59 740-746 741.25 745.75 781.00
19 500-506 501.25 505.75 547.00 60 746752 747.25 75175 793.00
20 506512 507.25 511.75 553.00 61 752-758 753.25 751.75 799.00
21 512-518 513.25 517.75 559.00 62 758-764 759.25 763.75 805.00
2 518-524 519.25 523.75 565.00 63 764-770 765.25 769.75 811.00
z 524-530 525.25 529.75 571.00 64 770-776 771.25 715.75 817.00
24 530-536 531.25 535.75 §71.00 65 776-782 777.25 781.75 823.00
25 536-542 537.25 541.75 583.00 66 782-788 783.25 781.75 829.00
26 542-548 543,25 541.75 589.00 67 788-794 789.25 793.75 835.00
27 548-554 549,25 553.75 595.00 68 794-800 795.25 799.75 841.00
28 554560 555.25 559.75 601.00 69 800-806 801.25 805.75 847.00
2 560-566 561.25 565.75 607.00 70 806-812 807.25 811.75 853.00
30 566-572 567.25 571.75 613.00 7 812-818 813.25 817.75 859.00
31 572-578 573.25 57175 619.00 T2 818-824 819.25 823.75 865.00
32 578-584 579.25 58.75 625.00 B 824-830 825.25 829.75 871.00
33 584-590 585.25 589.75 631.00 74 830-836 £31.25 &85.75 §71.00
34 590-596 591.25 595.75 637.00 75 836-842 837.25 84175 883.00
35 59.6-602 597.25 601.75 643.00 76 842-848 843.25 847.75 | 889.00
36 602608 603.25 607.75 649.00 77 848-854 849.25 853.75 895.00
37 608-614 609.25 613.75 655.00 78 854-860 855.25 859.75 901.00
38 614-620 615.25 619.75 661.00 ” 860-866 861.25 865.75 907.00
39 620626 621.25 625.75 667.00 20 866-872 867.25 87175 913.00
40 626-632 627.25 631.75 673.00 81 872-878 873.25 877.75 919.00
4% 632-638 633.25 631.75 679.00 2 878-884 879.25 $83.75 -925.00
4{ 633-644 639.25 643.75 685.00 8 884-890 885.25 889.75 931.00

an

o
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C.C.LR. channel
Pigme IF : 389 MHz Sound IF : 33.4 MHz (Unit:MHz)
Ch  |Freq. Raag | PIX Carrier | SND Carrier] Local OSC. Ch  |Freq. Rang.| PIX Carrier | SND Carrier| Local OSC.
2 4757 48.25 53.75 87.15 40 622-630 623.25 628.75 662.15
3 54-61 55.25 60.75 94.15 41 630-638 631.25 636.75 670.15
4 61-68 62.25 67.75 101.15 42 638-646 639.25 644.75 678.15
5 174-181 175.25 180.75 214.15 43 646654 647.25 652.75 686.15
6 181-188 182.25 187.75 221.15 44 654-662 655.25 660.75 694.15
7 188-195 189.25 194.75 228.15 45 662-670 663.25 668.75 702.15
8 195-202 196.25 201.75 235.15 46 670-678 671.25 676.75 710.15
9 202-209 203.25 208.75 242.15 47 678-686 679.25 684.75 718.15
10 209-216 210.25 215.75 249.15 48 686-694 687.25 692.75 726.15
11 216223 217.25 22275 256.15 49 694-702 695.25 700.75 734.15
12 223-230 224.25 229.75 263.15 50 702-710 703.25 708.75 742.15
21 470478 471.25 476.75 510.15 5t 710-718 711.25 716.75 750.15
22 478-436 479.25 484.75 518.15 52 718-726 719.25 724.75 758.15
23 486494 487.25 492.75 526.15 53 T26-734 72725 732.75 766.15
, 24 494-502 495.25 500.75 534.15 54 734742 735.25 740.75 T7A.15
25 502-510 503.25 508.75 542.15 55 742-750 743.25 748.75 782.15
26 510-518 511.25 516.75 550.15 56 750-758 751.25 756.75 790.15
27 518-526 519.25 524.75 558.15 57 758-766 759.25 764.75 798.15
28 526-534 527.25 532.75 566.15 58 766-774 76725 772.75 806.15
29 534-542 535.25 540.75 574.15 59 T74-782 775.25 780.75 814.15
30 542-550 543.25 548.75 582.15 60 782-790 783.25 788.75 822.15
‘31 550-558 551.25 556.75 590.15 61 790-798 791.25 796.75 830.15
32 558-566 559.25 564.75 598.15 62 798-806 79925 804.75 §38.15
33 566-574 567.25 57275 606.15 63 806-814 807.25 812.75 846.15
34 574-582 575.25 580.75 614.15 64 814-822 81525 820.75 854.15
35 582-590 583.25 588.75 622.15 65 822-830 82325 828,75 862.15
36 590-598 591.25 596.75 630.15 66 830-838 831.25 836.75 870.15
37 598-606 599.25 604.75 638.15 67 838-846 839.25 844.75 878.15
38 606614 607.25 61275 646.15 68 846-854 84725 852.75 886.15
39 614-622 615.25 620.75 654.15 69 854-862 85525 860.75 894.15
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Chitra channel
Picture IF : 38.0 MHz Sound IF : 31.5 MHz (Unit:MHz)
Ch  |Freq. Rang.| PDX Carrier | SND Carrierj Local OSC. Ch  |Freg. Rang.] PIX Carrier | SND Carrier] Local OSC.

1 485-56.5 49.25 56.25 87.75 30 646-654 647.25 653.25 685.25
2 565-64.5 57.25 64.25 95.75 31 654662 655.25 661.25 69325
3 64.5-72.5 65.25 72.25 1%3.75 32 662-670 663.25 669.25 701.25
4 76-84 77.25 83.25 115.75 33 670678 671.25 677.25 709.25
5 84-92 85.25 9125 | 12325 34 678-686 679.25 685.25 71725
6 167-175 168.25 174.25 206.25 35 686-694 687.25 693.25 725.25
7 175-183 176.25 182.25 214.25 36 694-702 695.25 701.25 73325
183-191 184.25 190.25 22225 37 702-710 703.25 709.25 741.25
; 9 191-199 192.25 198.25 230.25 38 710-718 711.25 717.25 749.25
10 199-207 200.25 206.25 238.25 39 718-726 719.25 725.25 757.25
11 207-215 208.25 214.25 246.25 40 726734 727.25 733.25 765.25
12 215223 216.25 222.25 254.25 41 734742 735.25 741.25 T73.25
13 470478 471.25 477.25 509.25 42 742-750 743.25 749.25 781.25
14 478-486 479.25 485.25 ‘ 517.25 43 750-758 751.25 757.25 789.25
15 4869494 487.25 493.25 525.25 44 758-766 759.25 765.25 797.25
16 494-502 495.25 501.25 533.25 45 766-774 767.25 773.25 805.25
17 502-510 503.25 509.25 541.25 46 774782 775.25 781.25 813.25
18 510-518 511.25 517.25 549.25 47 782-790 783.25 789.25 821.25
19 518-526 519.25 525.25 557.25 48 790-798 791.25 797.25 829.25
20 526-534 527.25 533.25 565.25 49 798-806 799.25 805.25 837.25
21 534-542 535.25 541.25 573.25 50 806-814 807.25 813.25 845.25
22 542-550 543.25 549.25 581.25 51 814-822 815.25 821.25 853.25
23 550-558 551.25 557.25 589.25 52 822-830 823.25 829.25 861.25
24 558-566 559.25 565.25 597.25 53 830-838 81.25 83725 869.25
25 606614 607.25 613.25 645.25 54 838-846 839.25 845.25 87725
26 614-622 615.25 621.25 653.25 55 °846-854 847.25 853.25 885.25
27 622-630 623.25 629.25 661.25 56 854-862 855.25 861.25 89325
28 630-638 631.25 637.25 669.25 57 862-870 863.25 869.25 901.25

29 638-646 639.25 645.25 677.25
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OIRT channcl
G PIX SND Local
Camier | Carrer | OSC.
i 38.00 31.50 -
R1 4975 5625 8175
R2 5925 65.75 9725
B 125 8375 | 11525
Ke 8525 N7s | 12325
K 9325 975 | 13125
i 17525 | 18175 | 21325
R? 18325 | 18975 | 22125
Rs 19125 | 19775 | 22925
RY 19925 | 20575 | 23725
Rlo | 20725 | 21375 | 2s2s:
RJ1 21525 | 2175 | 25325
R1z |. 2325 | 22075 | 26125
i
South Africa channel
ch PX SND Local
Carrier Carrler 0sC.
IF 38.90 32.90 :
4 17525 | 18123 | 21415
5 18325 | 18925 | 22215
6 19125 | 19725 | 20015
Y 19925 | 20525 | 23815
B 20725 | 21325 | 24815
9 21525 | 22125 | 25405
io 22325 | 22025 | 26218
11 231.25 23725 | 27015
12 . - -
13 24743 | 25343 | 28633

Austraila channet Morocco channet {UnitMHD)
ch PX SND Locat Ch PX SND | Locat
Camer | camer | o0sC Camer | Camer { OSC.
I 36875 | 31375 . ¥ 3850 | 3340 -
0 46250 | st750 | 832 ma | 16325 | 168875 | 20215
1 57250 | 62750 | 94125 Ms | 17125 | 17675 | 21045
2 64250 | 69.750 | 101125 Me | 17025 | 18475 | 21815
3 86250 | 91750 | 123125 M7 | 18725 { 19275 | 22815
4 95250 | 100750 | 132125 Ms | 19525 | 20075 | 28418
5 102250 | 107750 | 139125 Mo | 20325 | 20875 | 24215
sA | 138250 | 143750 | 175425 M0 | 21125 | 21675 | 25015
6 175250 | 180750 | 212125 (€2 | 4825 | sars | 8ras
7 182250 | 187,750 | 219125 €4 | 6225 | o775 | 10118
8 189250 | 194750 | 226125 ®) | 17525 | 18075 | 2148
9 196250 | 201.750 | 233125 €8 | 19625 | 20175 { 2355
10 | 200260 | 214750 | 246125 €12 | 22425 | 22075 | 26315
1 216250 | 22175 | 253125
New Zsatand channel New France channel
ch PIX SND Local ch X SND | Local
Camier | Camer 0SC. Carter | Camer | OSC.
IF 38.90 33.40 f ¥ 3270 | 3920 .
1 4525 50.75 84.15 FA | 4775 | 4125 | s04s
2 55.25 50.75 9415 /B | 5575 | 4925 | eass
3 62.25 67.75 101.15 Fc1 | 6050 | s400 | 9320
4 17525 | 18075 | 21415 FC | 6375 | 5725 | seds
5 18225 | 18773 | 22115 F1 | 17800 | 18250 | 14330
-] 18925 194.75 228.15 F2 184.00 190.50 151.30
7 19625 | 20175 | 23515 F3 | 19200 | 19850 | 15930
8 20325 | 20875 | 24245 Fa | 20000 | 20850 | 16730
° 21025 | 21575 | 24015 F5 | 20800 | 21450 | 17530
F6 218.00 22250 183.30
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taly channel
Ch PIX SND Local
. Carrier Carrier OSC.
IF 38.90 33.40 -
A 83.75 59.25 92.65
B 62.25 67.75 101.15
o] 82.25 87.75 121.15
D’ 175.25 180.75 214.15
E 183.75 189.25 22265
PF 192.25 197.75 231.15
G 20125 206.75 240.15
H 210.25 2156.75 249.15
H1 217.25 2275 266.15
French Overseas Territories channel
Ch PIX SND Local
Carrier Carrier 0OSC.
IF 40.20 33.70 -

K'4 175.25 181.75 215.45
K'5 183.25 189.756 223.45
: K'6 181.25 197.75 231.45
K7~ 199.25 205.75 239.45
K'8 207.25 213.75 247.45
K'9 215.26 21.75 265.45
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lreland channel

Ch PIX SND Local
Carier. Carmrier 0OsC.
IF 39.50 33.50 -
A 45.75 51.75 85.25
B 53.75 59.75 93.25
c 61.75 67.25 10125
D 175.25 181.25 214.75
E 18325 189.25 2275
F 191.25 197.25 230.75
G 199.25 205.25 238.75 ¥4
H 207.25 213.25 246.75
! 215.25 221.25 254.15
J 223.25 229.25 262.75

&
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Japah CATV channel
Picture [F: 58.75 MHz Sound IF : 54.25 MHz  (Unit : MH2)
Ch Freq. Range.} PIX Carmier{ SND Carier| Local OSC.
1 90-96 91.25 95.75 150.00
2 96-102 97.25 101.75 156.00
3 102-108 103.25 107.75 162.00
Mia) | 108114 | 10925 | 113.75 168.00
M2(B) 114-120 115.25 119.75 174.00
M3cC) | 120-126 121.25 125.75 180.00
M4@D) | 126-132 127.25 131.75 186.00
MS(E) 132-138 133.25 137.75 192.00
M6(F) 138-144 139.25 143.75 198.00
M7(G) | 144-150 145.25 149.75 204.00
M8(H) | 150-156 151.25 155.75 210.00
MS(1) 156-162 1671.25 161.75 216.00
M10() 164-170 165.25 169.756 224.00
4 170-176 171.25 175.756 230.00
5 176-182 177.25 181.75 236.00
6 182-188 183.25 187.75 242.00
7 188-194 189.25 193.75 248.00
8 192-198 193.25 197.75 252.00
9 198-204 199.25 203.75 258.00
10 204-210 205.25 211.75 264.00
1 210216 | 211.25 216,75 270.00
12 216222 | 217.25 221.75 276.00
S1(K) 222228 | 22325 221.75 282.00
S2(L) 230236 | 231.25 235.75 290.00
S3(M) | 236242 | 237.25 241.75 296.00
S4(N) 242-248 243.25 247.75 302.00
S5(0) | 248254 | 24925 253.75 308.00
S6(P) 252258 | 253.25 257.75 312.00
S7@ | 8264 | 259.25 263.75 318.00
s:a(R) 267-270 | 26525 269.75 324.00
S9(8) 270-276 271.25 275.75 330.00
S) O(T)‘ 216282 | 277.25 281.75 336.00
S11(U) | 282288 283.25 287.75 342,00
s12(v) | 288294 | 28925 293.75 348.00
S13(wW) 294-300 29525 299.75 354.00
s1400 | 300306 | 301.25 305.75 360.00
s1sqv) | 208312 | 30725 | 31175 366.00
s16( | 312318 | 31325 317.75 372.00
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U.S.A. CATV channel
Picture IF : 45.75 MHz  Sound IF : 41.25 MHz (Unit : MH2)
Ch Freq. Range.] PIX Carrier{ SND Carrier| Local OSC. Ch'  [Freq. Range] PIX Cander { SND Carmier| Local OSC.
2 54-60 55.25 69.75 101.00 R 264-270 265.25 269.75 311.00
3 60-66 61.256 65.75 107.00 S 270-276 271.25 275.75 317.00
4 66-72 67.25 71.75 113.00 T 276-282 277.25 281.75 323.00
8A 72-78 73.25 771.75 119.00 U 282-288 283.25 2871.75 329.00
5 76-82 77.25 81.75 123.00 v 288-294 289.25 293.75 335.00
6 82-88 83.25 87.75 129.00 w 294300 295.25 299.75 341.00
AS 90-96 91.25 95.75 137.00 AA 300-306 301.25 305.756 347.00
Al 96-102 97.25 101.75 143.00 88 306-312 307.25 311.756 353.00
A3 102-108 103.25 107.75 149.00 cC 312-318 313.25 3N7.75 359.00
A2 108-114 109.25 113.75 155.00 DD 318324 319.26 323.75 365.00
Al 114120 115.26 119.76 161.00 EE 324-330 325.25 328.75 371.00
A 120-126 121.25 125.75 167.00 F 330-336 331.26 335.75 377.00
B 126-132 127.25 131.75 173.00 GG 336-342 337.256 341.75 383.00
(o 132-138 133.26 137.75 179.00 HH 342-348 343.25 347.75 389.00
D 138-144 139.25 143.75 185.00 [t} 348-354 349.26 353.75 395.00
E 144-150 145.25 149.75 191.00 RN 354-360 355.26 359.76 401.00
F 150-156 151.25 155.75 197.00 KK 360-366 361.25 365.76 407.00
G 156-162 167.25 161.76 203.00 L 366-372 367.25 371.75 413.00
H 162-168 163.256 167.75 209.00 MM 372-378 373.25 377.75 419.00
| 168-174 169.25 173.756 215.00 NN 378-384 379.25 383.75 425.00
7 174-180 175.25 179.75 221.00 00 384-390 385.25 389.75 431.00
8 180-186 181.25 185.75 27.00 PP 390-396 391.26 395.76 437.00
9 186-192 187.256 191.75 233.00 QQ 396-402 397.25 401.75 443.00
10 192-198 193.25 197.75 239.00 RR 402-408 403.25 407.75 443.00
11 198-204 199.256 203.75 245.00 SS 408-414 409.25 413.75 455,00
12 204-210 205.25 209.75 251.00 1L 414-420 415.25 419.75 461.00
13 210-216 211.25 215.75 257.00 uu 420-426 421.25 425.75 467.00
J 216-222 217.25 221.75 263.00 w 426-432 427.25 431.75 473.00
K 222-228 223.25 27.75 269.00 ww 432438 433.25 437.75 479.00
L 228-234 229.25 233.75 275.00 AAA 438-444 439.25 443.75 485.00
M 234-240 235.25 239.75 281.00 BBB 444-450 445.25 449.75 491.00
N 240-246 241.25 245.75 287.00 cce 450-456 451.25 455.75 497.00
o 246-252 247.25 5175 293.00 DDD 456-462 457.25 461.75 503.00
P 252-258 263.25 257.75 299.00 EEE 462468 463.25 467.75 509.00
Q 258-264 259.25 263.75 305.00 FFF 468-474 469.25 473.75 515.00
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C.C.I.R €ATV channel
Picture |[F: 389 MHz  Sound IF : 33.4 MHz (Unit : MH2)
Qh Freq. Range.| PIX Carrier| SND Carier} Local OSC. ch' Freq. Range} PIX Carrier | SND Carrier} Local OSC.
E2 4754 48.25 63.75 87.15 Si14 251-258 25225 257.75 291.156
€3 54-61 55.26 60.75 94.15 -815 258-265 259.25 264.75 298.15
E4 61-68 62.25 67.75 101.15 816 265-272 266.26 271.75 305.15
X 68-75 69.25 74.75 108.15 s17 272-279 27325 278.75 31215
fY 7582 76.25 81.75 115.15 s18 279-286 280.25 285.75 319.15
82-89 83.25 88.75 122.15 s19 286-293 287.25 292.75 326.15
Z+1 89-96 90.25 95.75 129.15 S20 293-300 294.25 299.75 333.15
Z+2 96-103 97.25 102.75 136.16 s21 302-310 303.25 308.75 342.15
S1 . 104-111 105.25 110.75 144.15 822 310-318 311.25 316.75 350.15
S2 111-118 112.25 117.75 151.15 823 318-326 319.25 324.75 358.15
s3 118-125 119.25 124.75 168.15 S24 326-334 327.25 332.75 366.15
S4 125-132 126.25 131.75 165.15 825 334-342 335.25 340.75 374.15
'S5 132-139 133.25 138.75 172.15 S26 342-350 343.256 348.75 382.15
S6 139-146 140.25 145.75 179.156 827 350-358 351.25 356.75 390.156
s7 146-153 147.25 162.75 186.16 S28 358-366 359.25 364.75 398.15
s8 153-160 154.26 169.75 193.15 29 366-374 367.25 372.75 406.15
s9 160-167 161.25 166.75 200.15 S30 374-382 375.25 380.75 414.15
$10 167-174 168.25 173.75 207.15 S31 382-390 383.25 388.75 42215
E5 174-181 175.25 180.756 214.15 32 390-398 391.26 396.75 430.15
E6 181-188 182.25 187.75 21.15 33 398-406 399.25 404.75 438.15
E7 188-195 189.25 194.75 228.15 S34 406414 407.25 412.75 446.15
E8 195-202 196.25 201.75 235.15 s36 414-422 415.25 420.75 454.15
E9 202-209 203.25 208.75 242.15 S36 422-430 423.25 428.75 462,15
E10 209-216 210.25 216.75 249.15 S37 430-438 431.25 436.75 470.15
Ef1 216-223 217.25 222.75 256.15 38 438-446 439.25 444.75 478.15
E12 223-230 224.25 229.75 263.15 39 446-454 447.25 452.75 486.15
s 230-237 231.25 236.75 270.15 $40 454-462 455.25 460.75 494.15
812 237-244 238.25 243.75 27745 S41 462-470 463.25 468.75 502.156
S13 244-251 245.25 250.75 284.15




France CATV channel
Ch PIX SND Local
Carrier Carrier 0osC.

IF 32.70 39.20 -

8 116.75 123.26 84.05
C 128.75 135.25 96.05
D 140.75 147.25 108.05
E 162.75 159.25 120.05
F 164.75 171.256 132.05
G 176.75 183.26 144.05
H 188.75 195.26 166.05
1 200.75 207.25 168.05
J 212.78 218.25 180.05
K 224.75 231.26 192.05
L 236.75 243256 204.05
M 248.75 265.25 216.05
N 260.75 267.25 228.05
o) 272.75 279.26 240.05
P 284,75 291.25 252.05
Q 296.75 303.25 264.05

113

Ireland CATV channel (Unit : MH2)
ch PIX SND Local
Carrier Carrier 0sC.
IF 39.50 33.50 -

A 49.25 55.25 88.756
B 5725 63.25 96.25
c 65.25 71.25 104.75
C+ 81.25 87.25 120.75
c2 161.25 167.25 200.75
c3 169.25 175.25 208.75
D 177.25 183.26 216.75

E 185.25 191.26 24.75
F 183.25 193.25 232.75
G 201.25 207.25 240.75
H 209.25 215.25 248.75
i 217.25 22325 256.75

J 225.25 231.25 264.75

Switzerland CATV channel
Ch PIX SND Local
Carrier Carrier OscC.
IF 38.90 33.40 -

(83) 119.256 124.75 158.15
(s 5) 133.25 138.75 172.15
(s7n 147.25 152.75 186.15
(S9) 161.25 166.75 200.15
(s11) 231.25 236.75 270.156
(s13) 245.25 250.75 284.15
(s15) 259.25 264.75 2398.15
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TV Broadcasting System

System A B C D G H
Number of Lines 405 625 625 625 625 625
Channel Width (MHz) 5 7 7 8 8 8
Vission/Sound Separation (MHz) +3.5 +5.5 +5.5 +65 +5.5 +5.5
Vission Bandwidth (MHz) 3 5 5 6 5 5
Vestigial Side-Band (MHz) 0.75 0.75 0.75 0.75 0.75 1.25
Vission Modulation Pos. Neg. Pos. Neg. Neg. Neg.
Sound Moduttion AM FM AM M FM FM

System | K K' L M N
Number of Lines 625 625 625 625 525 625
Channel Width (MHz) 8 8 8 8 6 6
Vission/Sound Separation (MHz) +6 +6.5 +6.5 +6.5 +4.5 +4.5
Vission Bandwidth (MH2) 5.5 6 6 6 42 4.2
Vestigial Side-Band (MHz) 1.26 0.75 1.25 1.25 Q.75 0.75
Vission Modulaﬁén Neg. Neg. Neg. Pes. Neg. Neg.
Sound Modultion FM FM FM AM FM M
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Worlid Television System Table

Country System Color Country System Color

) Europe
Albania B&G PAL Ireland | PAL
Austria B&G PAL  |italy B&G PAL
Azores B&G PAL Luxemlourg B.L&G SECAM
Beigium B&H PAL Malta B&H PAL
Bulgaria D&K SECAM [Monaco L&G SECAM
Czechoslovakia D&K SECAM [Netherlands B&G PAL
Denmark B PAL Norway B&G PAL
Faroe Islands B&G PAL Poland D&K SECAM
Finland B&G PAL  |Portugal B&G PAL
France L SECAM [Romania D&K PAL
Germany B&G PAL Spain B&G FAL
German Democratic B&G SECAM |Sweden B&G PAL
Republic Switzeriand B&G PAL
Gibraltar B&G PAL United Kingdom 1 PAL
Greece B&G SECAM {U.S.S.R D&K SECAM
Hungary D&K SECAM |[Yugoslavia B&H PAL
lcefand B&G PAL
North America
Alaska NTSC |Greenland B PAL
Bermuda NTSC {StPierre Et Miquelon K SECAM
Cahada NTSC {USA NTSC
Central America and The Caribbean

Antigua & Barbuda M NTSC  |Martinique K SECAM
Aruba M NTSC  |Mexico M NTSC
Bahams M NTSC [Montserrat M NTSC
Barbados M NTSC |Netherfands Antilles M NTSC
Costa Rica M NTSC |Nicaragua M NTSC
Cuba M NTSC |Panama M NTSC
Dominican Republic M NTSC |Puerto Rico M NTSC
El Salvador M NTSC |St Kitts & Nevis M NTSC
Guadeloupe K SECAM |St Vincent M NTSC
Guatemala M NTSC [Trinidad & Tobago M NTSC
Haiti M NTSC  |Virgin islands (Ameica) M NTSC
Honduras M NTSC |Virgin Islands (British) M NTSC
Jafnaim M NTSC

band
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Colintry System Color Country System Color
’ South America

Argentina N PAL  |Guiana (French) K SECAM
Bolivia M&N NTSC |Paraguay N PAL
Brazil M PAL Peru M NTSC
Chile M NTSC  {Sirinam M NTSC
Colombia M NTSC  |Uruguay N PAL
Ecuador M NTSC |Venezuela M NTSC

Asia
Bangladesh B PAL  [Macau B PAL
Brunei Darussalem 8 PAL Malaysia B PAL
Burma M NTSC |Maldives B PAL
China D PAL Mongolia D SECAM
Diego Garcla M NTSC  [Nepal B PAL
Hong Kong I PAL Pakistan B PAL
India B PAL Philippines M NTSC
Indohesia B PAL  |Singapore B PAL
Japan M NTSC  |Sd Lanka B PAL
Kampuchea M NTSC |Taiwan M NTSC
Korea (Dem.Peopies) D PAL Thaitand B&M PAL
Korea M NTSC [Vietnam K NTSC
Laos M PAL N SECAM

Pacific
Australia B PAL  |New zealand B PAL
Guam M NTSC  [Northem Mariana Islands M NTSC
Hawaii M NTSC |Palau M NTSC
Johnston Island(US Terr) M NTSC |[Polynesia K SECAM
Micronesia M NN Samoa (America) M NTSC
New caledonia K' SECAM

Near and Middle East
IAfghanistan B SECAM |Oman B&G PAL
Bahraln B&G PAL Qatar B PAL
Cyprus B&G PAL Saudi Arabia B&G SECAM
Iran, B8 SECAM |syrian Arab B SECAM
Iraqt B8 SECAM  |Turrkry B PAL
Israel B&G PAL United Arab Emirates B&G PAL
Jordan B&G PAL  |Yemen Arab Republic B8 PAL
Kuwait B&G PAL  |Yemen 8 NTSC
Lsbanon B&G SECAM
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Madeira

Colntry System Colori Country System Color
Africa
Algeria B PAL  [Mali K’ SECAM
Angola ! PAL Mauritania B SECAM
Benjn K SECAM  |Muritius B SECAM
Buri;ina Faso K SECAM |Morocco B SECAM
Burundi K SECAM  [Mozambique B PAL
Cameroon B PAL Niger K' SECAM
Canary Islands B&G PAL Nigeria B&G PAL
Congo D SECAM  {Reunion K’ SECAM
Coté D'lvoire K SECAM |Senegal K SECAM
Djibouti K' SECAM  |Seychelles B PAL
Egypt B SECAM  |Sierra Leone B PAL
Equatorial Guinea B Sauth Africa l PAL
Ethiopia B Sudan B PAL
Gabon K' SECAM  |Swaziland B&G PAL
Ghana B PAL Tanzania B PAL
Guinea K' SECAM {Togo K SECAM
Kenya B PAL Tunisia B&G SECAM
Lesotho I PAL Uganda B PAL
Liberia 8 PAL Zaire K SECAM
Libya B SECAM |Zambia B PAL
Madagascar K SECAM |Zimbabwe B PAL
B PAL






