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SUMMARY

You can ditch your cable,
satellite, or phone company's
expensive television service by
receiving high definition
television stations over-the- air
for free (= "cord cutting").
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TOPICS

ATelevision Systems Around the
World

AATSC Basics

Almplementing Over-The-Air
Television At Your Home

Alnternet-based Site Survey
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TOPICS (continued)

AAntenna Basics

AAntenna Placement
Complexities

A'Do It Yourself" Stick Antennas
A'Do It Yourself' Array Antennas
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TOPICS (continued)

AAntennas Direct's
"Clearstream Eclipse”
Amplified Antenna

AMohu's "Sky 60" Amplified
Antenna

AHauppauge 1191 WinTV-HVR-
950Q USB TV Tuner
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TV STANDARDS AROUND THE
WORLD

AMost of the world does not use the
"ATSC" television standard that we
use In the United States, Canada,
and Mexico as shown In the colored
map at
https://en.wikipedia.org/wiki/DVB-
T#Countries_and_territories _using D
VB-T
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TV STANDARDS AROUND THE

WORLD (continued)
A"DTMB"

= "Digital Terrestrial Multimedia

Broadcast"
(Mainland China and Cuba)

A"ISDB-T"
= "Brazilian Digital Television
System”
(South America and Central America)
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TV STANDARDS AROUND THE WORLD

A"DVB.T" (continued)
= "Digital Video Broadcasting -
Terrestrial

(Europe, Africa, and Southeast Asia)

A"DVB-T"
Is also called "DTT" in Germany
(= "Digital Terrestrial Television")

A"DVB-T"
Is also called "Freeview"
In the United Kingdom 10



TV STANDARDS AROUND THE
WORLD (continued)

AWhen buying television equipment
online or downloading television
software for a computer, tablet, or
cell phone, It Is easy to accidently
end up with equipment or software
that Is not compatible with the ATSC
television systems here in the United

States
11



TV STANDARDS AROUND THE
WORLD (continued)

Alf a television device or software
does not have "ATSC" In It's
specifications, it will not work
here In the United States
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NTSC composite video signal i1s shown in Figure 5.
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Figure 5. NTSC composite video waveform.
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ONE DATA SEGMENT (832 SYMBOLS - 208 BY TES)

L L L L e e T T T T T T T TN T T L O TN T O T T L

ﬂ DATA SEGMENT [”
"” ]_” || || || ||| | FIELD SYNC SEGMENT ﬂﬂ |

ONE DATA FIELD (313 SEGMENTS)

FIGURE 3: ATSC BASEBAND DATA FIELD

At the end of each field sync segment, the last iwelve
symbols from the last data segment are repeated in order
fo restart the trellis coder in the receiver.
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ATSC

A" ATSC" stands for
"Advanced Television Systems
Committee"” and It Is sometimes
called "digital television”

AThe former "NTSC" standard
stood for "National Television
Systems Committee"” and It was

often called "analog television"
15



ATSC (continued)

AAccording to
https://en.wikipedia.org/wiki/AT
SC standards
ATSC replaced much of the
analog NTSC television
system In the United States on
June 12, 2009..
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ATSC (continued)

AOn September 1, 2015, all
remaining low-powered NTSC
television stations In the
United States were either
turned off or converted to low-
powered ATSC television
stations.
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ATSC (continued)
AATSC uses

8VSB

(8-level vestigial sideband
modulation)

In some software, "8VSB" Is used
as a configuration selection instead
of "ATSC" so be sure to select
"8VSB", If you are given a choice

when configuring a TV or software
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ATSC (continued)

A Dash nomenclature in FCC
assigned call signs
-TV means "television station"
-LP means "low power station”
-CA means "Class A low power”
-DT means "digital television”
-HD means "high definition"

-SD means "standard definition"
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ATSC (continued)
ARF channel number

and

RF channel frequency

and

FCC assigned call sign (K* or W¥*)
and

FCC assigned virtual channel
number (= PSIP channel number)

are the same for all sub-channels
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ATSC (continued)

A"PSIP" means
"Program and System
Information Protocol"
This information consists of a set
of tables that Is constantly
transmitted by every ATSC
television transmitter.
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ATSC (continued)

AThe "PSIP virtual channel" and the
"PSIP virtual subchannel" is
displayed by set top boxes, TVs, and
software In one of four formats:

12.1, 12-1, 12-001, or 12001

AWhen television viewers say
"channel”, they usually mean the
"PSIP virtual channel" and the "PSIP

virtual subchannel”
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ATSC (continued)

AThe "PSIP Short Name"
IS usually also displayed by set top
boxes, TVs, and software:
Can be up to 7 characters.
Some software and some of the
cheaper set top boxes display the
"PSIP short name" in the channel
fleld or instead of the "PSIP channel

and PSIP subchannel”
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IMPLEMENTING OVER-THE-AIR

TELEVISION AT YOUR HOME

AStep 1.
Internet-based site survey

AStep 2:
Pilot test of actual television reception

AStep 3:
Procure equipment and software

AStep 4:
Install and configure equipment and
software >4



STEP 1 DETAILS
. INTERNET-BASED SITE SURVEY

AStart off by getting a "short list"
of viable television channels at
http://antennaweb.org/Address
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http://antennaweb.org/Address

Up to 137 channels from 33 over-the-air stations

Stations

KWHY-DT 221

WX V
RF Channel: 42 .lf

39 miles at 339°
KBEH-DT 63.1 ETH

RF Channel: 24 an

39 miles at 339°

KABC-DT 7.1 ABC
RF Channel: 7
40 miles at 338°

KCOP-DT 13.1 MNT

&
RF Channel: 13 @

®

LN

39 miles at 339°

KCEBS-DT 2.1 CBS
RF Channel: 43
40 miles at 339°

KJLA-DT 57.1 IND
RF Channel: 49
40 miles at 339°

KAZA-DOT 541 AZA -

Antenna

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

A



Up to 137 channels from 33 over-the-air stations

RF Channel; 47
40 miles at 339°

KFTR-DT 46.1 TFA
RF Channel; 29
40 miles at 339°

KMEX-DT 34.1 UNI
RF Channel: 34
40 miles at 339°

KLCS-DT 58.1 PBS
FF Channel: 41
39 miles at 339°

KDOC-DT 56.1 IND
RF Channel: 32
40 miles at 339°

KNBC-DT 4.1 NBC
FEF Channel: 36
40 miles at 339°

KVEA-DT 521 TEL
FF Channel: 38
39 miles at 339°

KOCE-DT 20.1 PES
FEF Channel: 438

]
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Yellow

Yellow
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Yellow
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Up to 137 channels from 33 over-the-air stations

KTLA-DT 5.1 CW
RF Channel: 31
40 miles at 339°

KTTV-DT 11.1 FOX
RF Channel: 11
39 miles at 339°

KTBN-DT 40.1 TEN
RF Channel: 33
39 miles at 339°

KRCA-DT 62.1 IND
FF Channel: 35
39 miles at 339°

KXLA-DT 44.1 IND
RF Channel: 51
40 miles at 339°

KSCI-DT 18.1 IND
RF Channel: 18
39 miles at 339°

KCAL-DT 9.1 IND
RF Channel: 9
40 miles at 339°

KCET-DT 28.1 IND

cw

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

F
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Up to 137 channels from 33 over-the-air stations

KCET-DT 28.1 IND
FEF Channel: 28
39 miles at 339°

KHIZ-LD 50.1 TEN
EF Channel: 2
40 miles at 339°

KFLA-LD 8.1 41
FEF Channel: 8
40 miles at 339°

KEDD-LD &50.1 IND
EF Channel: 50
40 miles at 339°

KPXN-DT 301 1OMN
EF Channel: 38
39 miles at 339°

KSMV-LD 31.1IND
EF Channel: 23
40 miles at 338°

KNLA-CD 20.1 IND
EF Channel: 50
40 miles at 338°

KHTW M 77 4 K<kl

LtGreen

LtGreen

b

1

na

¥u

i
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Up to 137 channels from 33 over-the-air stations

IND
IND

=

KSMV-LD 31.1IND
FEF Channel: 23
40 miles at 339°

KNLA-CD 201 IND
EF Channel: 50
40 miles at 339°

KHTV-CD 27.1 HSN
EF Channel: 27
39 miles at 339°

KNET-CD 25.1 IND
EF Channel: 25
40 miles at 339°

KTAV-LD 35.1 ALM
FEF Channel: 46
40 miles at 339°

KVHD-LD 26.1 EEL
REF Channel: 40
40 miles at 339°

KTBV-LD 12.1 IND
RF Channel: 12
A8 miles at 310°
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L
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¢

IND



STEP 1 DETAILS:
INTERNET-BASED SITE SURVEY

AAt http://antennaweb.org/Address
the color code for each of the listed
stations represents the type of
outdoor antenna that Is required as
described at

http://antennaweb.org/Info/Antennaln
fo:
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http://antennaweb.org/Address
http://antennaweb.org/Info/AntennaInfo

Small Multi-directional
DESCRIPTION The smallest of TV antennas, they receive equally well from all directions.
APPEARANCE Good looking designs including novel shaped disk and patch antennas, and antennas that
attach to satellite systems.
USE This is where signal strength is highest and away from reflecting structures or low areas.
COLOR CODE Yellow
Medium Multi-directional
DESCRIPTION Somewhat larger and slightly more powerful
APPEARANCE These antennas include novel stick, wing shaped or disk antennas with long elements.
USE An amplified antenna is recommended in the green area anytime a long (20 feet or more)

cable run from the antenna is required, or when more than one device (TV or VCR) is to be
used with an antenna. They work best away from reflecting structures or low areas.

arge Multi-directiona
DESCRIPTION Bigger in size, these antennas receive more signal power. Better for greater distances from
signal source and areas with low signal strength.
APPEARANCE Styles include element antennas. These antennas can be used to reject simple ghost
situations.

USE When mounted at rooftop heights (30 feet or higher) outdoors, amplified antennas can be

used in light green color code areas away from reflecting structures or low areas
COLOR CODE Light Green
mall Directiona
DESCRIPTION Antennas that act like large multidirectional on channels 2-6 but on higher channels these
antennas start to have useful ghost reducing effects. Picture quality is excellent when no
signal reflecting structures are around.
APPEARANCE Multi-element rooftop antennas.

USE Suitable for far edge of light green color code areas. Amplified antennas with rooftop
mounting can be used in these areas if the area is free of signal reflecting structures and is
not in a low area.

COLOR CODE Light Green
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Medium Directional
DESCRIPTION Most popular rooftop antenna because of its modest size and ghost reducing
characteristics.
APPEARANCE Multi-element rooftop antennas.

USE If there are ghost producing reflective structures near TV receiver antenna location, this
kind of antenna is best for yellow, green, light green and red color code areas. Amplified
antennas with rooftop mounting can be used with the blue color code.

COLOR CODES Yellow

Green

Light Green
Red
Large Directional
DESCRIPTION Large antennas used in weak signal areas for maximum possible TV reception.

APPEARANCE Multi-element rooftop antennas.

USE Can be used in any color code area, but requires an amplifier and roof mounting for blue
and violet color codes. Amplifiers are not recommended for yellow color codes.

COLOR CODES

Light Green
Red

Blue - with amplifier
iolet - with amplifier
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STEP 1 DETAILS: INTERNET-BASED
SITE SURVEY (continued)
AThen, get more details for your
specific location by running the
more-elaborate site surveys at
http://copradar.com/dtv/index.html
or
http://www.tvfool.com/index.php?opti
on=com_wrapper&ltemid=29
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http://copradar.com/dtv/index.html
http://www.tvfool.com/index.php?option=com_wrapper&Itemid=29

STEP 1 DETAILS: INTERNET-BASED
SITE SURVEY (continued)

Ahttp://copradar.com/dtv/index.html
only shows the
"PSIP virtual channel” for each
television station that you can
receive.
They call the "PSIP virtual
channel” the "TV Channel":

35



http://copradar.com/dtv/index.html

STEP 1 DETAILS: INTERNET-BASED
SITE SURVEY (continued)

Ahttp://copradar.com/dtv/index.html
only shows the true heading for
each television transmitter.

After they show you a list of
television stations, click twice on
heading of the "Signal” column to
sort from strongest to weakest.
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http://copradar.com/dtv/index.html

STEP 1 DETAILS: INTERNET-BASED
SITE SURVEY (continued)

Ahttp://copradar.com/dtv/index.html
gives you a more accurate and more
up-to-date listing of "PSIP virtual
channels" relative to
http://www.tvfool.com/index.php?opti
on=com_wrapper&ltemid=29
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http://copradar.com/dtv/index.html
http://www.tvfool.com/index.php?option=com_wrapper&Itemid=29

E Digital Television Antennz X

C' [Y copradar.com/dtv/index.htm
=

Compare RF Diode Performance with Microwave ICs. Get RF Diode Guide.

ANTENNA POINTING ANGLE
Most antennas are directional and must be pointed toward the broadcast tower for best reception.

Tower Locator Data

TV Channel

Map and Terrain images

Signal Strength estimate

Angle and Range to Towers

Callsign and Sub-channel Networks

Radio Frequency (RF) channel (VHF or UHF)

TV TOWER LOCATOR

Find Your
Angle and Range to Towers
Address, City, ST Zip
CLICK HERE to get and put coordinates into below Form
or Enter Coordinates Directly
Latitude: + °N
Longitude: - W

Display Map: = Standard Size
Mobile Device

Range: 50 Miles v

reset || CALCULATE TOWER HEADINGS

US broadcast
S

Location coordinates can also be obtained from most GPS's and smartphones, or see itouchmap.com.
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O *
[ Digital Television Anten [ TV Broadcast Tower Head %

C' | [1 copradar.com/cgi-bin/tvangle.cgi Qe =
Chjcn| Calsion | subchannets | PRSIl onailamm| B0 [ | - Aven
1212 [K12PO (1x)|ind 96 46.6 | 1% | -64 |vHF-Hi| 1 | SanDiegoCA
21|21 |KDUG -LF  [ind 96 43.9 | 6% |[-62 | UHF |9.99 | San Diego CA
27 |27 |[KZSW -LF  |ind 96 43.9 | 5% | -62 | UHF |9.99 | San Diego CA
10|10 [KIIO -LD ind-tvclat 338 37.2 | 13% | -57 |vHF-Hi| 3 |LosAngeles CA
2|2 |KHIZ-.o |ind 350 39.8 | 30% | -47 |vHF-Lo| 3 |LosAngeles CA
8 | 8 [KFLA -LD  |filmon-retro-biztv-jewelry 350 39.8 | 13% | -57 |VHF-Hi| 3 |LosAngeles CA
22|22 |[KMRZ -LD  |ind 350 39.8 | 5% |-B2 | uHF 8 |Los Angeles CA
25125 |KNET -cD [ind 350 39.8 | 8% | -60 | UHF |12.86|Los Angeles CA
50|50 |KEDD -LD  |ind 350 39.8 | 1% |-64 | uHF 8 |Los Angeles CA
50|50 |KNLA -cD [ind 350 39.8 | 6% |-62 | UHF | 15 |Los Angeles CA
2 |43 |KCBS -1v |cbs-decades 351 39.4 | 33% | -45 | uHF | 540 |Los Angeles CA
4 |36 [KNBC nbc-cozitv 351 39.3 | 35% | -44 | uHF | 665 |Los Angeles CA
5 |31 |KTLA cw-antenna-thistv 351 39.4 | 39% | -42 | UHF |1000 |Los Angeles CA
7|7 |[KABC abc-livewell-laff 351 39.4 | 30% | -47 |VHF-Hi| 28.7 |Los Angeles CA
9 ]9 |KCAL-Tv |ind 351 39.4 | 28% | -48 |VHF-Hi| 25 |LosAngeles CA
11111 |[KTTV fox-buzzr 351 39.2 | 38% | -42 |vHF-Hi| 115 |Los Angeles CA
13|13 |KCOP mytv-buzzr-movies-h&i 351 39.2 | 38% | -42 |VHF-Hi| 120 |Los Angeles CA
1818 |KSCI (DT)  |ind-mbed 351 38.4 | 39% | -42 | UHF | 700 |Los Angeles CA
22|42 |[KWHY mundomax-mmx 351 38.4 | 32% | -46 | UHF | 486 |Los Angeles CA
23|23 |KSMV -LD  |ind 351 39.3 | 10% | -59 | uHF | 15 |Los Angeles CA
27|27 |[KHTV -cD  |hsn-metv 351 384 | 5% | -62 | UHF | 81 |Los Angeles CA
28|28 |[KCET pbs 351 39.1 | 26% | -49 | UHF | 155 |Los Angeles CA
30|38 |[KPXN ion-qubo-ionlife-shop-qve-hsn 351 38.4 | 38% | -42 | UHF |1000 |Los Angeles CA
34|34 |[KMEX univis-unimas-bounce 351 39.4 | 33% | -45 | UHF | 500 |Los Angeles CA
35|46 |KTAV -LD  |almavis-alm 351 39.3 | 6% |-61 | uHF | 15 |Los Angeles CA
40|33 [KTBN tbn-church-juce-tbneln-smile 351 39.2 | 39% | -42 | UHF |1000 |Los Angeles CA
4040 |[KVHD -LD  |ind 351 39.3 | 4% |-62 | UHF | 99 |Los Angeles CA
44151 [KXLA (DT) [ind-ntdtv 351 39.3 | 36% | -43 | UHF [1000 |Los Angeles CA
46|29 |[KFTR unimas-getTv-escape-oritTy 351 39.4 | 32% | -46 | UHF ] 370 |Los Angeles CA .
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O *
8] Digital Television Anten [f& TV Broadeast Tower Head X
C' | [3 copradar.com/cgi-bin/tvangle.cgi Q7 =
chlcn| Caion | subchanneis PR NP onal <|amm| B[\ | - Area
63 )24 [KBEH mytv 351 38.4 40% | -41 | UHF |[1000 |Los Angeles CA
62|35 |KRCA (DT) |estrella-ind 351 38.4 39% | -42 | UHF | 1000 [Los Angeles CA
40 (33 |KTBN thn-church-juce-tbneln-smile 351 39.2 39% | -42 | UHF |1000 [Los Angeles CA
18|18 |KSCI (DT) |ind-mbcd 351 38.4 39% | -42 | UHF | 700 [Los Angeles CA
56132 [KDOC -1v [ind-ind-metv-comet-vietv-theworks| 351 39.3 39% | -42 | UHF | 1000 [Los Angeles CA
5 |31 |KTLA cw-antenna-thistv 351 394 39% | -42 | UHF |1000 [Los Angeles CA
52|39 |KVEA nbc 351 38.4 38% | -42 | UHF [1000 [Los Angeles CA
1111 |KTTV fox-buzzr 351 39.2 38% | -42 |VHF-Hi| 115 [Los Angeles CA
13|13 |KCOP mytv-buzzr-movies-h&i 351 39.2 38% -42 |VHF-Hi| 120 |[Los Angeles CA
58141 |KLCS pbs-kids-create-fnx 351 39.1 38% | -42 | UHF |1000 [Los Angeles CA
30|38 |[KPXN ion-gubo-ionlife-shop-quc-hsn 351 38.4 38% -42 | UHF |1000 [Los Angeles CA
50148 |KOCE pbs 351 39.3 37% | -43 | UHF [1000 [Los Angeles CA
57 |49 |KJLA (DT) |latv-vietface-set-saigontv- 351 39.3 36% | -43 | UHF |1000 [Los Angeles CA
44 (51 |KXLA (DT) |ind-ntdtv 351 39.3 36% | -43 | UHF [1000 [Los Angeles CA
4 |36 |KNBC nbec-cozity 351 39.3 35% | -44 | UHF | 665 [Los Angeles CA
34|34 [IKMEX univis-unimas-bounce 351 39.4 33% -45 | UHF | 500 |[Los Angeles CA
2 |43 |KCBS -Tv |cbs-decades 351 39.4 33% | -45 | UHF | 540 |Los Angeles CA
22142 [KWHY mundomax-mmx 351 38.4 32% | -46 | UHF | 486 |Los Angeles CA
46 (29 |[KFTR unimas-getTv-escape-gritTv 351 394 32% | -46 | UHF | 370 [Los Angeles CA
2|2 |KHIZ-.D [ind 350 39.8 30% | -47 |[vHF-Lo| 3 [Los Angeles CA
7|7 |KABC abc-livewell-laff 351 394 30% | -47 |vHF-Hi| 28.7 |Los Angeles CA
54 147 [KAZA azteca 351 39.4 29% | -48 | UHF | 350 |Los Angeles CA
9|9 |[KCAL-Tv [ind 351 39.4 28% | -48 |VHF-Hi| 25 [Los Angeles CA
28|28 [KCET pbs 351 39.1 26% | -49 | UHF | 155 |Los Angeles CA
8 | 8 IKFLA -LD [filmon-retro-biztv-jewelry 350 39.8 13% | -57 |VHF-Hi| 3 |Los Angeles CA
10|10 |KIO -LD ind-tvclat 338 37.2 13% | -B57 |VHF-Hi| 3 |Los Angeles CA
6 | 6 |[KSFV-co [ind 352 38.2 12% | -58 |VHF-Lo|0.499|Los Angeles CA
23|23 |KSMV -LD |ind 351 39.3 10% | -B9 | UHF | 15 |Los Angeles CA
25|25 |KNET .cD_Jind 350 39.8 8% -B60 | UHF |12.86|Los Angeles CA -
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