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ABSTRACT

C-band satellite television receiver (TVRO) the purpose of a satellite television receiver is
the selector of an individual channel and for detecting video and audio out . For presenting a news
and entertainment ,but the function is same. This project presented satellite television receiver

concept only which popular .Form tuning used remote control
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C-Band KU-Band
(3.7-4.2 MHz) (11.7-12.2MHz)
SIZE SIZE Efficiency (%) Efficeincy (%)
inft in.m 55% 70% 55% 70%
1 0.30 19.4 20.5 29.0 30.1
2 0.61 25.4 26.5 35.1 36.1
3 0.91 29.0 30.0 38.6 39.6
4 1.22 315 325 40.7 42.1
5 1.52 334 344 43.0 44.1
7 2.13 35.0 36.0 46.6 45.6
8 2.43 37.5 38.5 47.1 48.1
9 2.74 38.5 39.5 48.1 49.2
-10 3.05 39.4 40.5 49.0 50.1
11 3.35 40.2 413 49.9 50.9
12 3.65 41.0 420 50.6 51.7
13 3.96 41.7 427 51.3 524
16 4.87 435 445 53.1 54.1
20 6.09 454 46.5 1351 56.1
25 7.62 474 48.4 57.0 58.0
33 10.05 49.8 50.8 9.4 60.4
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DFH2-A2 (PRC) 110.5" East
Palapa B2P (Indnsa.) 113" Easl
Palapa B4 (Indnsn) 118° Enat
CS-3A (Japan) 132" Eas! -
CS-3B {(Japan) 136" East

Statslonar 7 (CIS)140° East
JCSat 1 (Japan) 150° East
JCSat 2 (Japan) 154" Eas!
Optus A2 (Australia) 156" Easl
Superbird A (Japan) 158" East
Optus B1 (Australia) 160" IZast
Superbird B (Japan) 162" Easl
Optus A3 (Australia) 164° East
Intelsat 510 174" East
Intelsat 511 177° East
Intelsat 508 180" East
intelsat 503 103" East '
TDRS-West [NASA) 18577 East *

e
3S-0A & BS-3B (Japan) 110" Easl ®@ ? |. Too
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Satellites

A=Aussat

I=INTELSAT

P-B1=Palapa B1 [Indoncsia)
SCC=Superbird

Satellite Beam Coverage
NE=Narth East Australia
SL=South East Australia

NA= National A Bcam Australia
SWP=South West Pacific Bcam
NJl=Northern Hemispheric
NB=Northcrn Beam (Asiasat)
SB=Southcrn Beam (Asiasat)
WH/H=West /East Hemi
Z=7Zonc Beam (Arabsal)
S=Spot Beam

Satellite Polarization
H=Horizontal

V=Vertical

L=Lincar

Miscellaneous
BW=DBandwidth
E/W=Last/West Longitude
Frcq.=Center Frequency in GHz

Occ.Video=0ccasional Vidco fecds

SCrC=Single Channcl Per Carricr
U or L=Upper or Lowcr Hall Transponder

Abs.=Arabsat

Ins.=Insat

P-B2P=Palapa B2P [Indoncsia]
Stat.=Statsionar [USSR]

WA=Wecstern Australia
NB=National B Beam Australia
CA=Cecnlral Australia Bcam
WB=Widc Bcam
Z/NE=Zonc/North East
Z/NW=Zonc/North West
Z/SE=Zonc/South East
Z/SW=Zonc/South West
G=Global Becam

LH=Lcft Hand Circular
RH=Right Hand Circular

RCTS=Rural Community TV Scrvice
FM=Frcqucncy Modulation

IF= LLNB Intermediatc Frequency
PCM=Pulsc Codc Modulation
C1S=Commonwcalth of Indcpendent
States [formerly U.S.S.R]

HACBSS=Homestcad and Community Broadcast Satellite Service (Australia)
Tr.=Transponder (For C-band satcllites: 1st no. set = designation; 2nd sct = ncarest
cquivalent 24 channcl U.S. satcllite receivers. All high power DBS Tr. numbers are

WARC '77 designations.)

EIRP= Effcclive Isotropic Radiatcd Power
dBW= dcciBcls rcferenced to 1 watt of power.

[Note: Beam-center EIRP ratings for international satcllitcs bascd on obscrvations by

rcporting stations. ]



. Beam
Servico/ Audlo Ceonter
Sat. Orblt  Tr# Beam Pol/Freq BW Description ; Subcarrier EIRP

?117LN ﬂNVIIWiJ‘iﬂ’]‘S‘VNﬂ’I‘TW'I m"ﬁﬂ Llﬂwaqizuul,%ﬂ
srduiasiuuazsznirsUsameansudygnals ludssmelne

INTELSAT V & VA SATELLITES AT 180°, 177°, & 174" EAST

I-508 18018 1if1]) WH  RIT1-3.725 27 ESPNInt.—U.S. B-MAC 29 dBW
(Encrypted ~ B-MAC]

1-508 180 L 11[3] WIT RI1-3.765 36 LA to Network 10 Aust. 6.6 M1z 2R dBW
& TV New Zealand
Including CNBC & NHK’s “Japan Today”

LLSOR 180 42[7) LI RU-3840 36  Occasional Video 6.65 M1z 29dnw
K2 SKYLINK [KDD/Keystone]

1508 1RO LE  12]7] WIL RH-3.845 A6 CNN International 6.65 M1z 29 diw
CNN Headline News 6.3 Mz~

1-508 1RO 13[09] WIL RIL3RTG 20 NBC/CNBC to Net, 7 Anst. 2610W
Vidiplex Frame A: NBC 5.58 Mliz
Vidiplex Frame B: CNBC5.73 Mz

1-508 1RO 13[10]  WII RIIL3KY7 20 Oceasional Video 5.76/6.6 Mtlz 26 JBW
CNBC, CNN, IBC, cic. to ABC Australia

1508 1ROE 13(12]  WH RI-3930 20 LA to Network 9 Aust.  6.65 MHz 26 dBW
Vidiplex Frame A: ABC 6,12 Mliz
Vidiplex Franic B: CBS -~ 6.30 Miiz

Radio Scrvice: 5.6025 Mliz
Auxiliary 1: 5.7375 MUz,
Auxiliary 2: 5.4175 MHz
1-508 IROE  14] Mf WIl RH-3975 27 Worldnet/CSPAN/ 6.65 MHz 29 dBW
) Deutsche Welle TV 6.65 MHz
Voice of Amecrica 7.02 MHz

VOA French & Spanish  7.20 MHz
VOA Victnam & Tibet  7.35 MHz

VOA Laos, Korea 7.45 M!lz
VOA Chincsp 7.53 MHz
VOA English 7.60 Mliz
I-508 180 E '44[13] G RI1-4.015 22 NHK/TYV Tokyo/ABC 6.6 Mz 25 dnw

I-508  I80L 35(18]) G RH-4.045 22 RFO France TV



Bonm
Service/ Audio Center
Sat. | Orblt Tr.# Boam Pol/Freq BW Description ~ Subcarrier EIRP
(from Tahiti in SECAM) 6.65 M1z 29 dBW
ESOR JROLE  37]22] G RIL-1.135 20 Nine Network Aust. T 6.65 Mz, 25 dBwW
' [PAL] '
1-508  IBOE  38[23] G RH-4.167 20 Occasional Video- 6.65 MHz 2248w
TVNZ-1 News [eeds
1-508  JBOE  J38[24] G RII-4.188 20 Qceasional Video- 6.65 MHz, 22w

TVNZ-2 News and Sports Feeds
including BBC/Sky/ WT'N News to the Pacific

I-511 17706 37122] G R1i-4.135 27 AFRTS-Pacific B-MAC 25 iImw
[Encrypted —B-MAC] )
Auxiliary scrvices:

AFRTS Radio 7.4 Milz
.St 177C  38[23) G RH-4.166 20  Oceasional Video 0.0 Mllz 25 tw
Fuji TV, ctc. . )
t
1511 47718 3Rj24] G RII-4.187 20 Occasional Video 0.65 Mllz 25 UBwW
TTV Taiwan, cte. "
I-S10 1746 3812y G Ril-4.066 20 Occasional Video- 6.65 Milz 23 i(IHW

IR| 24 RILAIRT 200 COCTV to NHIK, SCOLA, cle.
POEM A o ewE YWwe amenl o, [IDIWA WENT UWe (< X e

STATSIONAR 7 (C.1.S.) - 140" EAST

Stat. 7 14005 6]-1]) S RU-3.475 36 QOrbital 7.0 Mllz <44 dW
[Russia| Radio Mayak 7.5 Mllz
Sta, 7 1400 L 10[Y] G RI-3875 36 Dub'l 1 7.5MHz 29 dBW
[Russia] Radio Moscow 7.0 MIiz
Stat. 7 140012 — S RII-11.526 36 Sakha TV 7.0 Mtz

(Scrvice from Yakutsk)

CHINASAT-S (CHINA) - 115.5" EAST (Formerly Named Spacenet I)

Cs HSSE S 11-3.803 36 CCTV-2 6.6 Mz - 36 dBW
Xinjiang TV 6.6 Mliz

Cs HSSE S 11-3}*43 36  Xizang TV/ 6.6 Mllz 36 dBW
Sizhuang TV 6.6 M112

Chinesc Radio Service 7.1 Milz
Tibetan Radio Service 7.6 MHz



Beam
Seorvice/ Audio Ceontel
Sat. Orbit Tr.# Beam Pol/Froq BW Description . Subcarrler EIRP
5 1ISST S  H-3883 36 CCTV-1 6.6 MHz 36 Mz
C5 1SS E S (Start §/93) 36 CCTV-3 R 36 Mtz
cs 1SS E N (Start 7/94) 36 Chinese Sports Channel — 36 Milz

(O HISSE S (Start 2/94) 36 Chinese Movic Channel —

.
»

PALAPA B4, & B2P (INDONESIA) - 118" & 113°EAST .

| I I 0 R S . . S —— |

P34 HISE 6[3V] S V-3810 20 TV Thailand-Ch. 7 6.6 MHz 30 dBW
P-nd4 HIRLE 14]8V] S V-3.890 30 EM-TV (PNG), 5.9 MHz 36 dDW
P ISR 14[8V] S V-3.980 30 TV Thailand-Ch. 5 6.6 MHz 36 JBW
15§ PA LIS B B EAN] O 1 ) I 11-3.800 30 RCTI Indoncsia 6.6MHz 34 dBW
P-p2Pp 13 L 6lav] S V-3.820 30 TV3 (System Televisyan
Malaysia) 6.6 Mz . 34 dBW
P-n2e 1138 9[sil) S 1-3.8R0 36 ATVI Australin 6.8 MUz~ 36 dBW
Stereo (Pandal) 6.3/6.48 Mllz
Radio Australia 7.20 MHz
P2 HI3LE 10]SV] S V-3.900 30 TV Malaysin 6.80 Milz 36 dBW
P2 1A E | 1oty § 11-:3.920 ° 30 Oce. Video - IBC Thai  6.80 MHz 36 dBW
[Encrypted]
P-n2r 13 E - 12[6V) S V-1.930 30 TV Thailand-Ch. 11 6.80 MHz 36 dBW
r-n2r H3E 13Ip S 11-3.960 30  ABS/CBN [Philippines] 6.80 Milz 36 dDW
P.B32P 113G 147V S V-3.980 27 CNN International 6.8 Mliz 36 AW
p.32P 1135 IS[BH] S 11-4.000 27 1BO Asla B-MAC 36 diw
[Encrypted — B-MAC]
P-n2r 113 I6j8V] S V-4.020 a6 AN-TEVE-Indoncsia 6.8 Mllz 36 AW
P-p2r 113 E 1791 S 11-4.030 18 GMA - Philippinces 6.8 Mllz a0 dBwW
p-B2Pp N3E 179} S 11-4.050 18 KBP People’s Network 6.8 M1z 30 dBW

- Philippincs
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Boam
Service/ Audio Centor
Sat. Orbit  Tr.d Beam Pol/Freq BW Description Subecarrier EIRP
p-p21 135K I8j9vV) S V-4.06() 36 SCPC--Radio Thatland — 7 carricers
V405606475 Channci 326 315 kllz BW '
V-4.0566925 Channel 327 . 35 kllz W
V-4.0507375 Channel 328 S5 kilz BwW
V-4.0567825 Channcl 329 315 kHz BW
V-4.050827S5 Channcl 330 315 kliz BW
V-4.0508725 Channcl 331 315 kllz BW
V-4.0569175 Channel 332 315 kHz BW
r-B2r 113 E 1opon) s H-4.0R0 36 TPI-Indoncsin 6.8 Mllz 36 dBW
P-n2r 113 E 20010V) S V-4.100 27 ESPN In(ernational B-MAC 36 dBW
[Encrypted — B-MAC]
p-s2r 1131 200 S 11-4.120 36 SCTV-lndonesia 6.6 Mllz ‘36 dBW

PR 3T 221HEV] S V-4.140 36 Ninec Network Australin 6.2/6.8 MHz 30 dBW

DFH-2 A1 (CHINA) - 110.5" EAST

DIF-1 105 E 7/8 S H-3.848 30  CETYV 1-China 6.6 MHz *  31dBW

DEI-L 1105 B 24 S H-4.178 30 CETV 2~Cl;lnn' 0.6 Milz. L dnw

PALAPA B2R (INDONESIA) - 108° EAST ]

P-B2RIDREE  IS[RN) S 11-4.000 30 TVRI-Indoncsia 6.8 Milz 36 dBW
P-B2R 108 21[11V] § 11-4.120 30 Occ. Video-Indoncsia 6.8 Mllz 36 dBW

ASIASAT 1 (HONG KONG) - 105.5° EAST

Al 1055 21[3] NB 11-3.760 36 Mongolin Television 6.6 MHz 37 dBW
Mongolia [SECAM]

Al 105.5 2 31[S] NB H-3.800 36 Prime Sports 5.58/5.76 MHz 37 dBW
[STARTV - NTSC] PANDA 1 sterco

Mandarin audio 5.94 Mliz
i PANDA | mono

Al 105.5 € 4l1j7] NB 13840 36 MTV Asin [NTSC-M]  5.58/5.76 MUz 37 dBW
[STAR TV - NTSC] PANDA 1 sterco
BBC World Scrvice Radio (1) 5.94 MHz
PANDA 1 mono
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Boam
Service/ Audlo Conter
Sat, Orbit  Tr.# Beam PolFreq BW Description Subcarrlor  'EIRP.
Al 105.5 E SH[9) NI H-3.8K0 36 1IBC Asia 5.58/5:76 MHz 37 dBW
[STAR TV - NTSC] PANDA 1 sterco
Mandarinaudio | 5.94 MH2z,
PANDA I mono
' AL 1055 £ GHJTI] NB  11-3.920 36 Chinese Channel 5.58/5.76 M1z 37 dBW
[STARTV - NTSC] PANDA T1sterco
Mandarin audio 6.20 MHz
BBC World Service Radio (3) 5.94 Mz
PANDA [ mono
Al 10S.5 1 7H[13]  NB 1H-3.9060 36 STAR Plus 5.58/5.76 MHz 37 dBW
ISTAR TV - NTSC} PANDA I sterco
BBC World Scrvice Radio (2) 5.94 Milz
PANDA I mono
Al 105.S B 9UJIT7] NB 14040 36 Chinese Prov. 'V 6.6 Mllz 37 dBW
[Guizhou/Yunnan TV]  PAL-D
Provincial Radio 7.5 MHz
Al 10556 1HH21] NB 114120 6 CCrv 4 6.2 Ml 37dBW
IMRFTV — China] NTSC
Al 105.5 1 4V[&] SB V-3.860 36 Prime Sports 6.3/6.48 Milz 38 dBW
[STARTV - PAL) PANIJA 1 stereo
Mandarin audio 7.2 Mliz. Panda | mono
Al 05,5 L SVII0] - SB - V-3.900 36 MTV Asia 6.3/6.48 MHz 38 dBW
[STARTV - PAL] PANDA 1 sterco
BBC World Scrvice Radio (1) 7.20 MHz
PANDA I mano
Al 1055 E aV[12] SB - V-3940 36 BBC Asin 6.3/6.48 Mtz 38 dBW
ISTARTV - PAL] PANDA [ sterco
Mandarin audio (mono) ~ 7.20 Mtz
: PANDA T mono
Al 0S5 1 TV[I4]  SB V-3.980 36 ZeeTV 6.3/6.48 Mllz 3B dBW
[STARTV - PAL] PANDA Istereco
Mandarin audio (mono)  6.80 Mllz
BRC World Service Radio (3) 7.20 Mliz
PANDA I mono
Al 5.5 1L BV[16] SB V-4.020 36 STAR Plus 6.3/6.48 MHz 38 dBW
[STAR TV - PAL] PANDA T sterco
BBC World Service Radio (2) 7.20 Mz
PANDA I mono
Al 0SS B 9V[IR] S v-4.000 36 STAR TV-Chinese Ch. 6.3/6.48 M1z 38 dBW
Al 105.5 13 10V{20] SB  V-4.100 36 l’nkl.«ilnn’l‘v6 6.6 MHz 38(BW



- Beam
' Servico/ Audio Ceontor
Sat. Orbit  Tr.#  Beam PolfFreq BW Description Subcarrier EIRP
Al 105.5 L 11V[22] SB  V-4.140 36 Myanmar TV [Burma] 6.6 MHz 38 dBwW
[Burma) NTSC

1

XIS

STATSIONAR 21,

14, 6, & STATSIONAR T

e

Xy

(C.L.S.) -1

03", 96°, 90°, & 99

" EAST

Sat 21 I03.0E 6[-1] G R1I-3.675 36 Dub'l-1v 7.0 Mz, 36 IBW
’ Moscow Radio 7.5 Mz,

Stat. 21 103.0 12 9]6) G RI11-3.825 36 TV Azerbaidjan . 7.3 M1z 29 dBW

Stat. 21 103.0E 10]9] ' G RI1-3.875 36 Asia TV Network Gold 7.5 M1z, 29 dBwW

ST 9908 UK NIl RH-0.714 36 I Programma 7.5 MHz 55 dBW

{Russia] |Orbita 3]

Stat. 14 965 G 6]-1] S RIT-3.675 36 Orbita-11 7.0 Mz 31 dnwW

[ Russia)] Radio Mayak 7.5 Mz

Stat. 14 96515 9|6} NH  RI-3.825 36 CCTV-4 (China) 6.6 Mllz 31dnw

[Russia} [PAL - for Chincsc abroad]

Stat. 14 96.5 12 10]9] NIT  RIT-3.878 36 Asin TV Network 2 - 7.5 Mitz, At diw

| Russia) Sun TV [Tamil service in PAL]

Stat. 6 9012 6]-1] S RUI-3.075 36 Dub'l -11 7.0 Mtz Jtdiw

| Russia) Mascow Radio 7.5 Mllz

Stat. 6 90 E 10{9] NH  RII1-3.R87S 36 Orbita-11 7.5 M1z, 31 dnw

[ Russia) Moscow Maynk 7.0 M1z,

Stat. 6 9013 TH[11] NIT RH-3.915 30 Dub’l-l 7.5 MHHz 26 dBW

[ Russia) Feed to Far East

Stat. 6 90 E L] NI RH-3915 30 Orbita-1 7.0 MHz, 26 d13W

| Russia]

PDEN-2 K751

DEH-2 8751

7R

11/12

S

S

H-3.848

1-3.925
11-3.925

Feed to Far Fast

CCTV 1- China

CCTYV 2. China
Xinjian TV (XTV)

6.6 Mllz

6.0 Mliz
6.6 Mllz

32 dRwW

32 dnw



Boam
Service/ Audlo Ceontor
Sat. Orblt  Tr# Beam Pol/Freq BW Description Subcarrier EIRP

.

Stat:3 85 B 10{9) NH  RII-3876 36 Ahmadiyya Muslim TV 7.0 MHz 31 dBW
' [Friday & Saturday only]
Audio in Arabic 7.4 MUz,
Audio in English 7.5 Mliz
4

INSAT 2-B (INDIA) - 82.9" EAST

)

Ins-1D 8291 Si S V-2.575 36 Doordarshan India All :
V-2.615 36 Community TV 5.5 Mz 42 dBW

Ins-1D K291 |15] S H-4.000 36 QOcc. Video-India 5.5/6.6 MHz 36 dBW

Ins-1D 8291 |24] S 11-4.170 18 Doordarshan TV 5.5 MHz 30 dBW
11-4.190 18  Doordarshan T'V 5.5 MHz 30 dBW

STATSIONAR 13 (C.L.S.) - 80" EAST

Stat. 13 80 E 6[-1] S R1I-3.675 36 Dub’l-Il 7.0 MHz, 44 dBW

Stat. 13 80 E 10[9] NH RH-3.875 36 Intersputnik feeds 5.8 Mz 31 dBW
Afghanistan TV, Gurovision, THVN, Cambaodia, clc.

INSAT 2-A (INDIA) - 74° EAST

s-2A 741 S 11-4.115 36 Doordanshan TV 5.5 MHz 36 dBW
Ins-2A 741 S H-4.150 18 Doordarshan TV 5.5 Mlliz 30 dBW
Ins-2A 74 2 S H-4.190 18 Doordarshan TV 5.5 Miiz 30 dBDW

INTELSAT 505, 604, 602, & 507 - 66°, 63°, 60°, & 57" EAST
e R R N I L R R IR e o710 T s iy ol g Be T A S i ey
1505 661 15{06] LIl RH-3.980 20  Canal France Int. 5.8 MHz 30dBW
I-505 o6k 8[24] G R11-4.175 30 Worldnet [U.S. in PAL] 6.60 M1z 29 dBW

Deutsche Welle [Germany in PAL]

I-604 636 13109] 7 LH-3.880 ° 20 NIHK-Fceds to ;]:npan 6.6 MItz 30 dBW



¥-11

Beam
. Service/ Audio Center
Sat. Orblt Tr# Boam Pol/Freq BW Description Subcarrier EIRP
[-604 63LE  3R[23) G R1I-4.168 20 Occasional Video- 6.6 or Varics
3B[24] G RH-4.188 20 News and sports feeds  6.65 MHz
602 T 60 38{23] G RH-4.168 20 Occasional Video- 6.6 or Varics
RH-4.188 News and sports fceds  6.65 MHz
I-604  STE  51(2] EZ  LuU-3.735 30 Ch3 Bangkok, Thail. 6.8 MHz 29 dBW
1604  S7E 51[4]  EZ  LH-3.770 30 Ch'9 Bangkok, Thail. 6.8 MHz 29 dBW *
604 571 S3[10]  EZ  LI3.900 30 BBC (tollong Kong)  B-MAC 29 dBW
1-507  S57LE  36[20] G RH-4.091 27 SIS (io Far East) B-MAC 25 dBW

Lot ESEE———" & S S TN T L i S . S — ]
STATSIONAR 5 & 12 (C.l.S.) - 53° & 40° EAST
ol SR & SENENSNEN § SSRGS SN RO\ RS ¢ | W—m— 0, Se——e____|

Sta.5 53 E
[Russia)

Sta.5 S3 L
{Russia)

6]-1]

K1

S

S

Ril-3.675

RII-11.525

a6

36

I Programmna
[Orbita-1V Vostok]
& TV Afghanistan

Qccasional Video

7.0 MHz

7.0 Mz

44 dDW

31 dBW
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f1ay #mm:ﬁumu’q -0l ole Uszime mm n-ﬁuﬂmg- 'fhwi:'mn —amud | szuud YLWIHA
f Ao Ads \)mamﬁui: 9INLNB.. - des ‘m)qmn '
1 |RIMSAT2  [aTN INDIA HINDI 3670 LHCP. 1480] 660 PAL
1425 E RAT TV INDIA HINDI 3725 LHCp.| - -1425]  660] PAL
GBC INDIA HINDI ss2s-tuce)  L1320]  eeo] paL
 emrv PAPUA  JENG. 3880, LHCP. 12611 62| PpaL * _
"2 |apsTART  Jonn us.v. ENG.  , [980 V .10  680] PAL
14 E CETV.SD CHINA MANDDRIN f;zoo H ] mso|  eso] paL
CETV.3 cHINA  ‘|MANDDRIN' 380 B 1< 1270]  6e0] paL| .- '
CETV.1 CHINA MANDDRIN 3880 H - isos]  e60| PAL|"
CETV.3 CHINA  |MANDDRIN ‘4080 it 1072}~ 660) AL )
CETV. CHINA MANDDRIN 4160 H .9%] 660 PAL.
3 JAPSTAR 1A |ccTVi CHINA MANDDRIN [3862 V 1288} . 6.80 PAL}"
1325 E ccTV?2 CHINA MANDDRIN 4020 v us| . 660l paL
CCTV3 - CHINA MANDDRIN ]4103 vV 1050  6.60| PAL.
ccrva: CHINA MANDDRIN [4180 V 970 660| PAL
CCTVS CHINA MANDDRIN {4041 H 1070f  660) PAL
CCTV6 CHINA MANDDRIN [4080 H ¢  1032] 660| PAL.
" jectvr CHINA MANDDRIN {4125 H 1029 6.60| PAL
4 lpaLAPA 1C [CNBC US.A. ENG 3625 H 1525 680| PAL
U3E RCTI (NDO INDO.ENG  [3740 V 1350 660 PAL|qlilAuwnm
TVRI INDO INDO.ENG  [3840 H 1308] 680 PAL|qlil&uam
_|ATVI(ABQ)  ” JAUST _  JAUSTARLEY 3880 H 1270] . 680 PAL.
GMA PHIL - TAKALOG: |3910 H 1240]  650) nNrsclghilduranm
. SCTvV INDO INDO.ENG 3960 H s  720) paL|qlilunm
ABN IsinG. ENG 4040 H 11200  680| PAL.
TPL INDO INDO.ENG 4080 H 1070,  6s80| PA| )
MTV US.A. ENG  |4120 H 103] 680] PAL.
CFI-RFO FRANCE |FRANCE  |4160 H 993 _6.60| PAL.
RTM 1 MALAY  {MALAY 3820 V 1330 660) paLighildvrenm
TV.3 MALAY MALAY 3%00 V 1250 680 PaLlghilduranm
CNN USA.- ENG 3980 V 1170} 680} PAL
ANTEVE INDO INDO.ENG  |4020 V i30]  6s0f paAL]qlilRuem
: IVM/TV4L INDO INDO.ENG  }4060 V 1000 680] PAL]qliléunaam
5 |ASIASAT1  |sPORTS usa. . |enc 3860 V 1290] 6.30-6.48 |  PAL.
105.5 E CH.V US.A. ENG 3900 Vv 1250] 6.30-648 |  PAL.
EL TV INDIA INDIA 3940 V 1210} 6.30-648|  PAL.
" lzEeTv--  |mDra INDIA® 3980 v | 1170| 6.30648] pAL
STAR PLUS U.S.A: ENG T la020 v | T 1130] 6.30-6.48 PAL. o
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ful Younzhuomia|  aonfida sz TTamn r,fmuﬁmn awidnm] aud | T | R QUL
A madeu fida » sina1fion} vinNB. | @oe | veanm
5 |ASIASAT! |7EE CINEMA- |NDIA - mDIA 4060 V — |— 1090)] 6.30648] PAL.
105.5 PTV 2 PAKT PAKI 4100 V 1050 660| PAL
MYANMAR  |MYANMAR [MYANMAR [4140 V 1010 6.60] Nrsclilavradu
STAR MUVIES |INDIA INDIA 4180 V g0 660| paLlgWilg
6 |asiasat2  |cETva CHINISH  {CHINA 3960 H 1oo]  660| PAL
100.5 E TVSN AUST ENG 3660 V 15s10] 680 PAL
. RTP ENG HONGKONG 3980 v 70|  660) PAL.
EGYPT lecyet EGYPT  [3640 H 660] PAL.
7 |GORIZONT 20|MOscow 1 [RUssia  |RUSSIA 4170 RHCP 5.50 | SECAM
965 E
8 |THAICOM 1.2 |TV.3 THAI THAI 3950 H 12000  680| paL.
. lisE V.S THAI THAI 3760 V 1200 66a) PAL
Tv.I THAI THAI 3750 H 180}  660| PAL.
> V.9 THAI THAT 3975 H 1| - es0| paLl
V.11 THAI THAI 3365 V 1235 680 PAL.
9 {PANAM SAT4 [DISCOVERY |US.A. ENG 3790 V 1360  660| PAL.
NE ABN _ SING. ENG 3790 H 1360 . 680 PAL.
- SONY INDIA--  {INDIA 3900 # - - 1240} .~ 7.20| - pAL. -
CNN US.A ENG 4090 H 1063 680 PAL. -
¢ GARTOON  |US.A. ENG la11s H 10371  es0] - pAL.
MTV US.A. ENG 4180 H o0, .750| PAL.
: BBC NEW ENG ENG 3860 V 1290 6.60| PAL.
MOVIE CLUB |INDIA INDIA 4035 V 120l 755 eaL.
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DESCRIPTION FEATURES : PIN CONFIGURATION
The NES64 is a versatlle, high guaranteed * Operation with single SV supply : 0.1 N PACKAGE
frequercy Phase Locked Loop designed * TTL compatible inputs and outputs e
for operation up to 50MHz. As shown In * Guaranteed operation to SOMHz v O 7] T oueeur
the blcck diagram, the NE564 consists of * External loop galn control LOOP Gam
a VCO, limiter, phase comparatar, and * Reduced carrier feedthrough wfo"_‘::ﬁ Gl [75] wrsvemsis ser
post detection processor. ¢ No elaborate filtering needed in FSX co:-:a:nvvgsc 1) anavoc oursyr
applications Loos uren (7] 7) sneo serc
APPLICATIONS * Can be used as a modulator - roonouces ] o,
* High spead modems e Variable loop gain (Externally ) [17] reeo sercas
¢ FSK recelvers and transmitters Controlled) su e eyt (7] 11j veooureur #2
* Frequency synthesizers s FTER [Z [ v-
¢ Signal generators crouno [3 3] veo oureur
¢ Varlous satcom!TV systems ' = ] '
TOP VIEW
ORDEA NUMBERS
NE/SES64 NEISESEIN
ABSOLUTE MAXIMUM RATINGS NE 640 )
PARAMETER RATING UNIT
v+ Supply voltage v
Pin 1t 14
Pin 10 i
Po Power dissipation 600 mwW
Ta Operating temperatu-e NE Oto 70 °C
Operating temperatyre SE =5510 +125
Isig , Storage temperature ~65 to 150 °C

NOTE
Oparation adcve S volls witl require healsiriung af the case.

BLOCK DIAGRAM

enast —01

ves l POST QETECTON

PROCFSSON Yy
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LINEAR LSI PRODUCTS

PHASE LOCKED LOOP SE/NE564
ELECTRICAL CHARACTERISTICS Veo= 5V, Tom 25°C, 1, = SMA2, 15 = 4004A unless otherwise specilied
PARAMETER TEST CONDITIONS SESed - NESed UNIT
Min | Typ | Max | Min | Typ | Max
Maximum VCO frequency C, = 0 (stray) 50 65 45 60 MHz
Lock range {nput 2 200mVrms T, = 25°C 40 |70 40 70 % of {,
=125°C 20 30
= - 55°C 0 80
=0°C 70
=70°C 40
Capture range Input 2 200mVrms, Ry= 270 20 39 20 30 % of 1,
VCO frequency drift with fo=5MHZ, Ta= ~55°Cto 125°C 400 | 1000 PPMI*C
temperature =0°Cto70°C 400 { 1250
fo=500KHZ, Ty = ~ 55°C t0 125°C 250 | 500
=0°'Cto70°C 400 | 850
vCo ! ing f
ree running frequency Cy=01pF ¥ 5 s 38 5 65 MMz
Rc = 1009 “Internal”
VCO frequency change with Vee=4.5V 1o 5.5V 3 8 3 8 % of tg
supply voltage
Demodulated output vollage Modulation frequency: 1KHz ¢
f,= 5MHz, input deviation:
2%T=25°C 16 28 16 28 mVrmsg
1%T=25°C 8 14 8 14 mVems
=0°C 13 mVrms
= - 85°C 6 10 mVrms
=70°C 15 .|mVrms
=125°C 12 16 mvems
Distortion Deviation: 1% 10 8% 1 1 %
Signal to noise ratio Std. condition, 1% 10 10% dev. 40 40 a8
AM rejection Std. condition, 30% AM .35 35 dB
Demodulated Output at Modulation frequency: 1KHz
operating voltage fo= SMHZ, input ceviation: 1%
Vee = 4.5V 7 12 7 12 mVrms
Vee= 5.5V 8 14 8 14 mVrms
Supply current Vee=5V 1y, 1y ‘4% 60 45 60 mA
Output
1" output teakage current Vour= 5V, Pin 16,9 1 20 1 20 uhA
"0" output voltage loyr = 2mA, Pin 16,9 0.3 0.6 0.3 06 \'
loyr = 6MA, Pin 16,9 0.4 0.8 0.4 0.8 v
TYPICAL PERFORMANCE CHARACTERISTICS
LOCK RANGE vs SIGNAL INPUT VCO CAPACITOR vs FREQUENCY SE.NE 564 TEST CIRCUIT
|oo: T { { T 1w \\
. | 10 N -35v O
toIN, 4004 \
L]
v I l | R . 10 NG % S 2
3 'pin, Oua ] \ = LIRS :’ " vco
2 4 b } ; iry N n T ouTeur
g } N
> . ! & o eyt €3 ) Y ey o T o
‘l: o: H 1 ! v o— ¢ ? = DI VOO
] \ | AL Y 01 " = e
- C—{ L4 ’ —————ro
g . \ [ N J = e . " see ‘ .t ‘I Ooureut
) ) ) 0w e ¥ o l‘._”":v""* ¢ " _-.L:_f
e v FREOQUENCY oty ¢ ] . " ]-
2 \ lﬂ [ U o S .
NIV <
07 08 0% YO Y v7 1)
NORMALIZID LOCK RANGE
Slgnehcs 5.135



LINEAR LSt PRODUCTS
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PHASE LOCKED LOOP

SE/NES64

TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS CURRENT

g or FREQUENCY SOMMY
3 oo
N
"
(X} \
0.9¢
-800.A -400 -100 ° +100

BAS CURRENT (L A), P 2

TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS CURRENT

' 40

~$00.4 -400 ~300 ]

HAS CURRENT (&), PIN T

4200 ¢+400

VCO FREQUENCY SMMy ;
= g
° B14S CURRENT - 300, &
g vosp MR
N H L
100
L _—

NORMALIZED VCO FREQUENCY
AS A FUNCTION OF TEMPERATURE

\
FREQUENCY 306 Xy
0 90 ——1- 3ta$ CURRENT ~200.8

-3¢ -~13 o 3 S0 1S 100 128
TEMPERATURE M 'Cy

VARIATION OF THE PHASE COMPARATOR'S VCO OUTPUT FREQUENCY AS A FUNCTION OF
OUTPUT VOLTAGE VERSUS PHASE ERROR INPUT VOLTAGE AND BIAS CURRENT (K¢)
AND BIAS CURRENT (Kp) ;
¥, - PHASE COMPARATOR'S VCO FREQUENCY
OUTPUT VOLTAGE IN mV IN MMz
18 tpas » 80,4
o /
. P > lgay=0-4
14 1.0MH2 2« o] 1.4 /
.00 ° Yyaa ® 20054 o & /
. lmuﬂn‘ 12 /
we o /
; 200 400 502 00
00 - V IN mV
b e .
) ™ ) 140 .
0. PHASE ’
ERROA IN
-200 & OEGREES
-400 4
800
-800
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nA741

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION - The uA741 is 3 high parformance monolithic Operational Amplifier
const-ucted using the Fa-ch:id Planar® epitaxial process. 1t is intended for 3 wide range of analog
apptications. High commaon mode vultage range and absance of latch-up tendencies make the uATS)
ideal for use as a voltage ‘oltower, The high gain and wide range of operating voltage provides superior
performance in integrator, summing amplifier, and general feedback appiications. Electrical charac.
teristics of the uAT41A and E are ‘dentical to At11,-M.38510/10101,

SHORT CIRCUIT PROTECTION

LOW POWER CONSUMPTION
NO LATCH.UP

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
uAT41A, gAT4Y, ATA1E
HAT41C

tnternat Power Dissipation {Note 1)
Metal Can
Molded and Hermetic OIP
Mini DIP
Flatpak

Ditterential input, Voltage

input Voitage (Note 2§

Storage Temperature Pange

Metal Can, Hermatic DI, and F'aspak

Mini DIP, Motded DIP
Cperating Temperature Range

Military IzA741A, uAT41)

Commurciat (uAT41E, JAT41C)
Lead Temperature (Soldering)

OFFSET VOLTAGE NULL CAPABILITY
LARGE COMMON MODE AND OIFFERENTIAL VOLTAGE RANGES

NO FREQUENCY COMPENSATION REQUIRED

22V
18 Vv

500 mW
670 mW
310mw
570 mw
‘230 Vv
15V

~65’C 10 *150°C
=55"C t0 +125°C

~85’C 10 +125’C
0°Cto-70°C

Matal Can, Hermetic DIPs, and Elatpak (60 3) 300'C
Molded DtPs (10 1) 260°C
Output Short Circuit Duration (Note3) Indefinite
8-LEAD MINIDIP 10-LEAD FLATPAK
{TOP VIEWN) {TOP VIEW)
PACKAGE QUTLINES 8T Q1 PACKAGE OUTLINE 3F
PACKAGECODES T R
seegge 1 0
AN ne (] _1c
ongter —3 . ¢
e NULL A ':) hd '
o~ ::“’_"_Dj__—_.m
. o c—:‘ :’ ur
s [ o
- v- /] s R

OROER INFORMATION

TYPE PART NO.
uATAIC wAl41TC
uA741C uAT41RC

ORDER INFORMATION

TYPE PART NO.
#AT41A uAT41AFM
uA741 pAT8IFM

CONNECTION DIAGRAMS

B-LEAD METAL CAN
(TOP VIEW)
PACKAGE QUTLINE 58

Note Pir 8 connected 10 cate

ORDER INFORMATION

TYPE PART NO.
uA741A uAT41AHM
uA741 uAT41HM

uAJ&1E uAT41ERC
uAZ41C uAT41HC

14.LEAD DIP
{ToP VIEW)
PACKAGE JUTLINE 54, 3A

ur

PIIXT3s
Nk

N

ORDER INFOAMATION

TYPE PART NO,
uA741A uAT41ADM
PLYCY] uATA10M

AT E uA781EDC
uA7T41C uA7410C
uAlra81C uAr419C

Notas on follawing Dages.

284

*Planac is 3 pAtantad Fairchild orocest.



. FAIRCHILD LINEAR INTEGRATED CIRCUITS » pA741
.
uA741A
ELECTRICAL CHARACTERISTICS (Vg = 215V, T = 25°C untess otherwise sprcifred)
PARAMETERS tser definitions) CONDITIONS MIN TYP MAX UNITS
Input Otfses Voltege Rg < 501 08 3.0 mV
Averagt Input Oftsrt Voltage Drift 15 uviC
tnput Oftses Current 30 30 nA
Avrrage Input Otfses Current Drift 05 nakC
Input Bias Current i 30 80 nA
Power Supply Rejeciio~ Ratio Vg = 410, ~20; Vg = 420, -10V, Rg = 50N 1% S0 sVIV
Cutput Short Circuit Current 10 25 35 mA
Power Dissipation Vg« : 20V . 80 150 mw
Ieput tenpedance + Vg = 220V 1.0 6.0 Mn
Lerpe Signe’ Voltagr Gan Vg £ 120V, Ry = 2uN, Vout = 215V 50 VimV
Transisnt Response Rise Time 0.25 0.8 us
(Uney Gain) Overshoot 6.0 20 %
Bandwidih {Note 4} 437 1.5 MHz
Stew Rate {Unity Gairy Vin = 210V 0.3 0.7 Viys
The following specificsrions apply for ~55'C< Tp < +125°C

Input Offset Voliage 40 mV
taput Otfses Current 70 nA
tnput Bias Current 210 nA
Common Mode Rejection Ratio Vg = 120V, Vyn = ¢ 15V, Rg = 500 80 95 1]
Adjustment For Input Otfse1 Volrage Vg« 120V 10 mV
Output Short Circuss Current 10 40 mA
Power Dissipation Vg = : 20V -59°% 189 e

+125'C 135 mW
tnput Impedance Vg * : 20V 05 mMa

Ry =10k :16 v
Output Voltage Swing Vg = :20V, AL - 7kn 5 v

Vg = ¢ 20V, R = 2k0, V, =215V 32 VvimVv

Large Sgnaly Quage Jyin v:, SISV, n._L- 2wq, VOT,\;T' 2V 10 Vimv
NOTES

3. Mgting spnhes 10 smbient tempersiures up to 70° C. Avove 70" C ambient derate fingasty 81 6 IMWAC for the metstcan, B ImMW/ C tor
the DIP and 7 1mW* C tor the Fiatpak,

£ o0¢ suppty voirtapes lesy than 15V, the sbiotute mesimum nput voliage 's #0us’ 1D 1he suDp'y volisge.

2
3. Short circuit may be to ground or either supply. Raiing sppl
4

Calculated velue from; BWIMM2) «

038

—_—
Rise Time tus)

‘@3 10 +125° C cose temperoture 07 75°C smbient tempersture”
i

285



f-6

MOTOROLA

SEMICONDUCTOR enzsprscsswweyyzyrmegy
TECHNICAL DATA

DIFFERENTIAL TWO STAGE VIDEO AMPLIFIER

The SE/NES92 is 3 monolithic, two stage, differential output,
wideband video amplifier, 1t otfers !ixed gains of 100 anct 400 with-
out external components and adjustable goins from 400 to 0 with
ane external resistor. The input stage has been designed so that with
the sddition of a3 few external reactive elements Lictween the gain
select terminals, the circuit can function as a high pass, low pass, or
band pass filtor. This leature makes the circuit ideal for use as a video
or pulse amplifier in communications, magnetic memories, disolay

and video recorder systems. The 592 is a pin-for-pin replacement for
the MC1733,

® 90 MHz Bandwidth
® Adjustable Gains From 0 to 400
e, Adjustable Pass Band

® No Frequency Compensation Required

CIRCUIT SCHEMATIC

> .
SR IR
S >

o
V] Vee

TN Ouiput §
0

}
324k $2.4 K g 10

ivowt 3 6 .

tnput 1 K j i '7‘: Quitour 2

Gl Ol

G1g O

<
<

°1Ao——--l

e G |

ot
400 ¢o0 14k ? 200 400 400

"NE592
SE592

VIDEO AMPLIFIER

SILICON MONOULITHIC
L INTEGRATED CIRCUIT

H SUFFIX
METAL PACKAGE
CASE 603

Gty Gain Setect

(Top View)
*Pin S connected to case

1
(]
D SUFFIX
. N SUFFIX PLASTIC PACKAGE
PLASTIC PACKAGE CSE 751A
CASE 646 (SO-14)

i PIN CONNECTIONS

i
hovt 3 E 3--..,- '
ncE 2] ~ve

1 Gamn rai:-23
'S'W;'EG" LN [ oo

Gamnm Sen
.s.....[3°'-\ / el
V“E \/ o] vee
NC| 6 3'4:

OQutnut [y Ourput
bl 1

N

(Top View)

ORDERING INFORMATION

Device Tempersture Range |  Package

NES920 S0-14
NES22N 010 70°C Prastic OIP
NES92H *deral Can

SE592H ~5510 +125°C | “'at3l Can

"



MAXIMUM RATINGS (T = +25°C untens otherwise noted]

NE592, SE592

Rating Symbol Value Unit
Power Supuly Voltage vee 80 - Volts
Vee -8,0
Duigrennial 1nput Voltages vip *5.0 Vol
Comman-Made input Voltage vie 416.0 Volts
Quiput Current 1o 10 mA
Opersting Ambient Tempersture Range Ta
$ES92 -%5 to 128 °c
NES92 0to +70
Opersting Junction Tempersture Range T, o¢
Mets) and Ceramic Packages 178
Plystic Package 150
Sterage Temperaturs Range T °c
Metel and Cersmic Packagee -GS to0 4150 n
Prastic Package =55 10 +125 '

ELECTRICAL CHARACTERISTICS T = 257 3 unless otherwite noted. Ve = +6.0V, Vgg = 6.0 V, Vem = 01

i SE5S02 NES92
Charscteristic Symbot Min Typ Man Min Typ Max Unirs
Oillerentisl Voltage Gein = Figure 3 Avg viv
(R *2k(1, eqyy * 3 Vo-pl .
{Gain 1, Note 1) 300 400 $00 250 400 600
{Gain 2, Note 21 90 100 110 ‘80 100 120
Bandwidih - Figure J BwW MHe
(Gan 1, Note 1} - a0 - - 40 -
1Gain 1, Note 21 i 20 - L 2 -
!in Time — Figues J i ng
{Goin 1, 0gyg = | Vp-p, Note 1) LM - 10.5 - - 10.5 -
{Gain 2, egyy = 1 Vo-p, Note 21 1THL - 45 10! - 45 12
Preosgetion Deley —~ Figure 3 H ny
{Gain 1, ¢5y; = 1 VD-p, Note 1} tPLH - 7.5 - - 7.5 -
{Gein 2, 09y = 1 Vp-0, Note 2) WL - 6.0 10; - 6.0 10
1nput Resitance R . . L$1]
1Gsin §, Note 1) - 40 -t - 4.0 -
1Gain 2. Note 2) 20 30 - 10 30 -
Input Capscitance
{Gen 2, Note 21 Cin - 20 - - 2.0 - of
Inaut Oftset Current (Gain J, Note J) — Fig. 2 10 - 0.4 30 - 0.4 $0 LA
Ingut Biss Current {Gein 3, Note 31~ Fig, 2 g - 90 20 - 20 30 ud
ingut Noise Voltage {Gein t and Gain 2) Va - 2 L3 - 12 - uVioms)
1BW  § WH¢ 10 10 Mg} - Figure § .
Input Voitege Rangs (Gain 2, Note 2)= Fig. ) Vin 1.0 - - 1.0 - - v
Common-Mode Aejection Rato — Figure 3 CMAA a8
1Gain 2, Ve ® 21V, 1 € 100 kKH2) 60 86 - 60 -] -
1Gain2, Vep = 41V, f = 5 MH>) - [} - - 60 -
Suuply Voltane Rejection Hato «~ Figure 2 PSRR -1}
1Gein 2, a Vg - *35 V) 50 70 S0 70 -
Qutput Otfset Voltage — Figure 2 Voo R v
(Gsain 3, Ry_ = %°, Note 3) - 0.35 0.7% - 0.35 0.75
Outout Common-Morde Voltagn -~ Figure 2 vemo v
(A= =, Gain 3, Note 3} 2.4 29 3.4 2.4 2.9 4
Outbut Vollage Swing — Figure J Vo ' Voo
Ry« 2%, Gein 2, Nots 2) 30 4.0 - 2.0 40 -
Qutput Renistance ‘o - 20 - - 20 - a
Pewer Supply Current — Figure 2 ‘o ~a
tR ® =, Gain 2, Nove 2} - 18 24 - 18 24

Note 1. Gain sstect pins Q14 and G 1g connected together,
Nate 2,  Gain select pins G2, snd G2 connected together,

Nots 3, Al gsin select pins open,
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NE592, SE592

FIGURE 4 ~ GAIN 1 versus FREQUENCY FIGUNE $ = GAIN 2 varsus FREQUENCY
n s R BB f
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" 0 i
18 15 :
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< < l i
: 100 S
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\ -
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" 1 I
[ ] L. A .U... L} l ‘ l :
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PIGURE 8 ~ OUTPUT VOLTAGE SWING AS A FIGURE 7 - QUTPUT VOLTAGE SWING AS A FUNCTION
FUNCTION OF FREQUENCY OF LOAD RESISTANCE
10 1
BTG ¥ l
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e 30 s o 30 1 y
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NE592, SE592

FIGURE 9 — OISK/TAPE PHASE MOOULATED
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LESSEY

emiconductors

ML926/7

REMOTE CONTROL RECEIVERS
(WITH MOMENTARY OUTPUTS)

The MLI26 and MLA27 are MQOS LSI monotithic clrcuils
10 use 43 receivers of remote contiol signals 1of television
control and many other apphications. They are general pur-
pose devices each recelving sixteen of the thinty-two codes
transimilted Dy the S1.490 clrcuit as pulse position modu-
lation (PPM),

FEATURES

B Miunum Package Suze -~ 8-Lead Mindip
R Four Qutputs Indicate in Binary the Code
Currently Being fRReceved, and Are Switched Ot
{Low) When Mo Vatd Code: 1s Detected

On-Chip Osciltator

b+ |
B thgh Power, Froe Drain, Output Butfers

OPERATING NOTES

The recesver operates on a timescale hiaed by an internal
oscllator and its eaternal imung components. The oscittator
Mmay be adjusten (0 any valu hetween 150 g 150K,
{llowang  different e eves o0 aecgannd o it
Banmnuson ratus withuiil the Samme area)

Checks are made to ensure 6 pulses, or 5 bus; are received
for @ word 10 be vahid, and only atter two consccutive and
1WenBCal words 18 the recaver allowed 1o faespantd 10 the
IO GOt

Fhee MUYSG iespoods onty to Codes 00T 16 01111 liom
(hi: SLAGY LEmsmilet whasreas s MLYZ 2 (esponds 1o Codes
10001 to 1t

ABSOLUTE MAXIMUM RATINGS

Voo supply and inputs w.rt: Vss +0.3Vto-25V
Storage temperatury” —55*Cto +125C
Operating tempoerature smbient -10°Cto +b5°C

40

-voo(‘vo ~ )0

O3Caratum tmt Constant (2 p #{)C
Piae vyt (10 026” of}n

MO st aem
tnaite QuInatS

+vss (Je sf}a
e
0P8
Fig. 1 Pin connections (10p viow)
oru . r—r
faPult ou Viminn Comgram?
1 Otwun  {° 777 Camimaton 0sCHLatOR —

L 1

o 1)

& 8 alCe

T

Comeqnaton

¥ig 2 Block tayram

Pra mouts

S—

Yo vae f.

e Ov

" Flg. 3 Test circunt
1




ML926/7
ELECTHICAL CHARACTER!STIC&
Yost Condubns ﬂmlcss olhumynso.sl.uod) :
* = Vpp '=-—16V, Vss = 0V s e * .
Tnmn - 2r°c . d It , ‘
L. . Value [ .
s Charactorlstic Pin - Units Conditions
Min. | . Typ. Ma
Operating supply voltaga range 12 14 | 18 v
Currunl(.omumpllon R D 3 ) mA !
PPM lnput Co . E v u ’.
nput.leval high 3 -1 0 V. oo
1nput luvol low -« & e 3 Voo -6 Vv ey e
t pul Tee ; Tw
Input pulse wldlh 3 ' 22Tyse | wtoC _T_—‘ =
. 1 + s laee, .
Osclllulor timp cons!an( Soe [\lote 1 AR 1} '
Oscm.nor lrgquum.y W 2 15 T 50K  He N
. : 3k - Hz Typlcal TC: 22nF toVss
. LT e T 3 = - | 100KtV
s Variation wit Voo - -, 1 4N Kiio Voo
" Output valtage high 54 | -15 0 v R, =3.0Kto VDD
_Ouluut device luakago (Qutput OFF)| 5-3 i pA ] =
1
Note V. Ry, (Pin2)15 SGk-156ka . Josg ~ 120%
o ] a15cn Momentary blnary outputs
PIN FUNCTIONS Transmitter
POSITIVE LOGIC 'V =Vss 0" = Voo Code ML926 ML927
1. Voo <
~14V to —~18V power supply EDCBA DCcB8A ODCBA
2. Oscillator time constant 00000 ‘0000 0000
An RC time constant ol a capacitor and resistor at s 0.000 1 0001
pin detines the nternal clock frequency  The clock 00010 0010
treQuency May be vaned from 15H2 1o 150k 0001y 0011
3. PPMinput A L B
The output of the "tront end’ amphilier 1S connucted 10 thus 00110 0110 - 4 11
-piny; thy signial must consist of 4 Aot 10w’ level with pulses 0011 ‘> 0111
10 high tevel corresponding to the PEM pulses from the 010 0 0 1000
ransrnstter, 01001 1001
4. Vg o . 01010 1010
0V (yroung) 0101 1011
5.8. A.B.C.O 8 N4 £ 8?
Four open diraln high powar lransistors give a binary 01110 1110 |
coded output of the vald codu buing receved. 01 1 1 % 1111 Ty
) 70000 G000 0000 |
: 10001 0001
10010 0010
10011 0011
) 10100 0100
! _ Y010 Lot 0101
tv110 01140
101 1.1 0111
11000 1000
11001 1001
11010 1010
110111 1011t
1VvV100 1100
. 11101 1101
11110 1110
I T I | 1111
LN

Table | Hesponse to SL490 codes

F-3
-
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Semiconductors

SL486

INFRA RED REMOTE CONTROL PREAMPLIFIER

The SLAB6 15 a high gain preamplifier designed 10 furm an
interface between an intra-red receiving diode and the digitat
nput of reinote controt recewing circuits. The device
contains two other circunt elements, one o provide a
stretched output pulse facility and a voltage regutatidr 10
altow operation lcom & wide range of supphes.

FEATURES

8  rasi Acting AGC Improves Operation in Noisy
Environments

B Diterential Inputs Reduce Noise Pick-up and
Improve Stability

B Gyrator Circuit Allows Operation in Environmants
with High Brighiness Backyround Ligtit Levels

B Output Pulse Stietcher for use with Microprocessor
Decoders

B On-Chip Stabiliser Allows Operation wilh a Wide:
Range of Supply Voltages

B Drcd Binerace 10 Plessey MVECT and MLO20 Serws
Remote Control Recewvers

B Low Nose Output
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Fig 1 Pin connections (top view)

+ ABSOLUTE MAXIMUM RATINGS

Supply voltage (V Pins 3 & 7) + 10V wrt V Pins 13 & 14

Regulator mnput voltaye (V Pin 12) ~20V wrt V Pin 7
Qutpint current SmA
Stretch outpul current S5mA
Operating ltemperiuce range *Cto +70vC

Stotaye temperature -55°Cto +125'C
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.. SL486

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
o Tawe = 25°C Ve - 45V 1I02.0M, _ -
Characteristic Pin Value Unit Counditions
Min. Typ. Max. o .
Supply currart 4./ () yu mA Vie - 5.0V, fowin - 1.0uA Pins 138 14
(See Note 1) 4 35¢3xl0| 42+3xl0 | 5¢3xl0r mA  IVee 45V, oo < 1.5mA ) ground
a.7 85 10 mA Vee = 18V, lowie = 1 QuA Pin 12 ground
Low voltage 4.7( +ve). 45 95 v input and guiput Vee commoned,
supply {esternat) 13.04(-ve) nput and output ground commoned
'
High vollage 4.7( 4 ve). 84 180 v Input and oulput Vee commoned, inpul
supply (externat) 12(-ve) and output ground at internal
regulated voltage
Internal regulated 13wt 7) 59 6.2 6.5 -V VP oV Pin12{(-) = ri6v
voltagie
Voltage between 4.7 15 v Al toum temperatuie
input and .
output Vic 11 Vv AL70°C
Minimurm sensitivity 1.16 9.0 23 nA tmouve < 1.0uA
ot difterential input 74.0 185 nA fowone == 10UWA
168.0 420 nA lowoe = 0.5nA
Common mode 1.16 350 J8
fejechon
Maximum signal 1.16 30 40 mA{peak)
nput
AGC range 68.0 as
Output and stretch gn 55.0 kQ At 25°C
output pull-up
resistance (internal)
Streten outpult n 24 ms Capacitance Pin 9 to Pin 10 = 10nF;
Putse wicih (Ty) . 15
Tym-AnC IVt.c{'
r Jn-ulhcwnl'on Ra \ o o/ W“é Wr:t}le ;h“: ZOM 1 25%
(initerndl resistance)
Output low 9 Output v 0 2mA Sink, max.
ground
10.35
Output huigh 9 Qutput v SuA Source
. Ve
-0.5
Stretch output low 11 Qutput v 16mA Sink, max.
ground
° DB
Streten otitput igh™ ' "1™ | Output v 7 |Output’open circuit SuA Source
Vce
Q1
Supply rejection, 4 15 V(pedk) | Ripple amphtude at 100HZz, Pin 12 ground
input Vee 08 V{peak) |Ripple amphtude at 100Hz, Pins 13 & 14
ground
NOTE

lu ¢ hmaa < 1R dode futward cuseerd
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APPLICATION NOTES - REFER TO FIGURE 4

Diade Anode and Cathode (Pins 1 and 16) The intra-red
receving diode 1S connected butween pins 1 and 16 The
nput circuit 1s conligured $0 as 1o reject signals cormmon to
both pins. This improves the stability of the dJevice, and
greatly reduces the sensitivity to radiated electncat nowse
The diode 15 reverse biased by a nominal 0 55V

Gyrator C2 and Ct (Pins 2 and 3) The decouphng, provided
by gyratur C2 und C1, rolls off the gain of the fuuuback 100p
winch batances the DC component of the wtra-red diode
current. The values of C2 and C1 are chosen o produce d
low freguency cut-oft charactenstic below g nurmnal 2xHz
Hence, the gyrator producus approximately 2008 rejechon
at 100Hz.

Tne gyrator consists of two feedback 100ps uperdtiny in
tandem Only one feedback path is functional when the DC
component of the diode Current s less than 200uA This loop
is decoupled by gyrator C2 For diode currents butween
200uA and 1.5mA the second control toup 1S operiahive, and
this is decoupled by gytator Ct.

The decouphng capacitors, gyrator C2 and C1, must be
connected Qetween pins 2 and 3, to pin 4 The seoes
impedance of C2 and C1 should be kept 1o a aunimum
First Stage Decouple (Pin 15) The capacitor on pie 15
decouptes the signal lrom the non-invering iput of the fiest
ditlerence amplifier (see alsa Figure 2). The capacitance o!
15nF 13 chosen 10 pruduce d 2kt 2 low freguency rot-olt

The capacitor must De connécled between pins 15 and 14
(the input yrouna).

Second Stage Decouple (Pin 5) The capacitor on pin §
decouples the signal trom the non-inverting mput of the
second difference amplilier. The capacitance of 33uf s
chosen 10 produce a 2kH2 iow frequency roll-oft The
Capacitar must be connected butween pins 9 and 4 {tha ingut
V).

Fourth Stage Decouple (Pin 6)  The capacitor on pin b
decoupltus the signal fram the non-inverting snput ot the
fourth ditference amplifier, The capacitancy of 4 2ok s
Chusen W produce o 2kHZ Jow frequency rofl-oft T
Capucitat must be connected between pins G and 7 (the
oulput Vo).

AGC Decouple/Dulay Adjust (Pin 8) The output of the
faurth dlerence, gipliher Js foluwed by a pean detector,
winhh s usad to provide an AGC contralievel, Ths produces
a Current spurce which 1s linnted 10 10imA at pin 8. fne AGG.
decaupie capacitor (C5 normally 1500F) biters the pulsed
tput, and the resultant level controls the yiun of the fiest
three diflerence amplitiers.

The AGC countrol level exhitiuts a fast attuck/stow deCay
Characteristic immeditely inlra-red pulses are detected, the
gamn wall be: reduced, 50 hal any weaker noise pulSes that we
aliu receved will not be seen at the output. Thus, provided
the inlra-ted pulses arg the must intense, 1t 1S poasible to
feucive Jdata in nuisy envroniets, The slow decay heeps
the AGC level intact during dala recepion, and produces a
delay before any received noise may beuoine preseat ot the
Oulpul, WhEN UANSINISSION Ceasus, ;

Qutput (Pin 9)  The: output will be 10w, pulsing hugh with i
30utLe IfredanNce uf 4 NOMINal SR(), 10 4 reveived intra-red
pulse. 1113 g hinedr ampliication of the input and swinys
Detween output ground and vulput Veo

Streteh Input and Stretch Output (Pins 10 and 11)  Atypiead
nbracred PEPM system transinis very nanrow probat e
duration of these palses s ypeally 155, su i uider 1o aliise
B NCIUPIOCESHOI-Daned decodur syslem it s necessary {0
lengthen the receved pulse. This stretched outpatl Can be
abtuned 1Gn in 11 when a Capacitor is connectisd butween
pins 3 and 1),
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The width of the pulse 1s deterimined by the valug of this
couphng capacitor (C8 n Figure 3) and s given by:

A
v -RxCygln lw; Vo)
where Ty pulse width in ms
Ax 7 200KQ) (see electncal charactenstics)
Cy - couphng capacitance

and {(Va - Vi) potential between input Ve and ground
{pins 13 ang 14)

The stretch output 15 nonnally lagn pulsing luw tor a
recueved milta-red pulse, and swings between output Ve and
output yroand
Regulator Input (Pin 12)  The device can be operated with
supplies o! between 45V and 9.0V connected bDetwesn
mnputoutput ground (pns 14 and 13) and nput and oulput
Ve (pms 4 and 7) as shown in Figure 3.

The duvite can be operated with supplies in uxcess of 9 OV
by ulihising the un chip reguldlor In this case connections
are made between oulpul Vi, (pin 7) and the regulatur input
(pin 12) as shown in Figure 4 A supply voltage of between
0V and 18V will then cause the output ground to be
regulated at a level nonunally 6.4V beldw Ihe output Veg (pin
7) )
The regulator will, however, tose control with a potential
differencg of fess than YUV Below this leve! the voltaye on
pin 13 will track aurinally 1 5V ubove the level of pin 12,

When the regulator is NGt used (10w voltage uperation), pin
12 must be shoded 0 output ground (pin 13)

OPERATING NOTES -
_REFER TO FIGURES 3 AND 4

Gyrator C1(Pin 3) It the environment in which the device is
opreratnyg, hunts tha bischground hght such that the OC
compunent of the dode Current has o maamum of 200uA, 11
may tree desisible 1o unut (see Frgure 3) the morg bulky and
custly Btlut capacitor, gyrator C1 shownan Figure 4 i thas
Cates s Jan b eft open circut. The resuttiant apphcahon
will o Dave a charaClenstic ot greatly reduced gam when
e dmbient hight cisuses the DC current o nse ibuve s
threshotd

The 638 capaacitue can termatively be eplaced by a
femntur The outcome of Wns s to Jurther teduce e gan in
aminent ight tevels above the 200uA thresholy Below ths
threshotd the vecall gann s shightly entianced as the fight
level approacties the  thueshold  vatue, §1 chosen tas
resistance should e between 10RO and 200k0)
Noise Immunity  The stretch outpul can a1so be used as a4
means Of HUpIoving  pertunnance felaling 10 4 fecever
systn, over and atove 1S Mman purpose of Pronding a
slreiched vutpul taciity, Ingludung C8 (Figure 4) causes thy
output pulses (frui pin Y) 10 be subjected W the stretchinput
thyeshiold. Mhus any nome putses hom pin 9 that arne belovy
this threshuld will not De seen at the streteh Output (pin 11)

A turtnér improvement Can be made, ulbiming thes streteh
input Hreshold by including svima addihonal filtenng of e
output {C10 1n Figure 4). s ‘can be adjusted 1n value
{typreally 10UpF) 10 reduce sume 0! te nomd pulses that
Othetwise Crosh the thresNold, 10 o level Leluw the threshold,

It st be nouted that the stretch output 1ogic sense 1S
e (lur ictoprocessor apphcations) hom hat of the
Outpt {guee ) oied the cOst Of s nversion may be Jderreed
unueonun st o e anproveiments ginned
Screenming  Lse b serecting fur e device, and assoctaled
cuthpunicnta, mptoves e perlomance Jid uimuity 10
euternally radisted nuse (he seretiing method used must
protect the sensitive ont end of the device, provided that



the diode, pin 1, pin 16, C2 (pin 2) and the tust stagd decouple
{p1n 15) are screened, st may be tound hat for the apphcation
considesed, the remaning cucustry need nol be o {rutected
In apphicatons where eaternally radated nuse 1s nmal,
Wity L pUSBILIE 10 1educe dny SCreetnng 1o pins 1and 16,
and e divde connections, only tn some nstances, 1w
SCreuing Midy Le necessary, but this Lirgely qepends on the
level of rdistey aose, the ducouphing/tltcong coygaloyed
ang the recevers decoding techmque
Decoupting  Typical der o iphing arrangements for use with
or withuut the regulator, are given 1 Figures 4 and 3

SL486

respectively . When using  the regutator, further
Hnprovernents in nigh frequency supply rejection  arg
pusuible by the inclusion of R2, The vatue cun be chosen so
45 to keep the pin 12 end of H2 withun the 9.0 1L - 18V (wrt
o 7) specitied voltage rangs For axample using the 920
suiies fanoty control recevers, on o supply of 16V, a typical
value for H2 would be 20

Nute that the regulator i 4 low Impedancy point Letweun
Pis W2 and 83 C s mamtiuns o fow impudance path
between pins 4 and 12 at mgh trequencles,
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{3hOwiriy low vOllaye . iation)

Fiy 4 SLA86 apphcation diayram shows o all oplional cucatry
1 Note: Supply Jecouplnry and conmuctions 1or usy ol vullaye
egulator; amo pulse stretchoed vulput)
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