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This publication is intended to provide technical information for use by DIRECTV field technicians. Please email any comments & suggestions to SRGilmore@DIRECTV.com. For additional technical assistance call ISS @

●●▬▬▬▬▬▬▬▬▬▬▬▬▬ ► 800-778-3431 ◄▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬●●
[image: image30.jpg]



	CHANNEL
	NUMBER
	SATELLITE

	
	80- NY
81- LA
(Avail. based on zip code)
	SAT A

101°
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	73
	SAT C

110°
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	79 
	SAT B

119°
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	78
	SAT C

110°
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	543 / 91*

(Same Channel)  
	SAT C

110°
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	76
	SAT C

110°
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	509 / 88*

(Same Channel) 
	SAT B

119°
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	85*
	SAT C

119°
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	70*

71*

72*
	SAT A

 101°

-&-

SAT B

 119°
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	85*
	SAT B

119°


* Not part of HD Package, additional subscriptions required.
These IRDs can integrate off-air HD and SD channels along with the HD channels broadcast by DIRECTV (See chart on prior page).
3. HD-Ready Televisions: There are three common types of HD-ready TVs: 1- Rear Projection (CRT, LCD, DLP), 2- LCD Flat Panel and 3- Plasma Display. Picture quality varies between and within these common types. The price and the type of television, along with the size of the screen are good indicators to gauge the quality of the television, without having to research the technical specifications listed in the TV user’s manual. The quality of the television determines the quality of the picture.

                1 Rear Projection                           2 LCD Flat Panel                               3 Plasma Display
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               ~ Good Picture ~                       ~ Better Picture ~                            ~ Best Picture ~
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  $1,999 (42”)         2004 [image: image17.png]/Jpjilf;nat./



 $973 (20”)           2004 [image: image18.png]/Jpjilf;nat./



 $3,371 (32”)

                             to $8,901 (60”)                                  to $4,939 (37”)                                    to $10,281 (60”)

Price Range compiled and calculated form www..ABOUT.com ▪ Pictures of television types- source: www.RCA.com
Keep in mind that a customer should never be told that they have a “bad” TV. Simply explain the limitations of the TV. Be aware that TV technology is constantly improving and there are several other new technologies emerging. See your local electronics dealer for a preview.
▄ Most Common & Popular HD-ready TVs ▄
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The most popular HD-ready TV is the rear projection, specifically with CRT technology. It gives the “biggest bang for the buck” compared to analog technology. To view a rear projection optimally you must ensure proper viewing distance and viewing angle. If too close you see imperfections, if too far you miss detail.
__Optimum Viewing Distance & Angle _ 
  Viewing Distance = 3 times width of TV_
       Viewing Angle = 30 to 36 degrees_ _ 

Source of viewing specifications, diagram and available calculator: http://clk.about.com/?zi=1/XJ&sdn=hometheater&zu=http%3A%2F%2Fwww.myhometheater.homestead.com%2Fviewingdistancecalculator.html
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                            1 Rear Projection Television (RPTV)                   Source: www.about.com
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_CRT (Cathode Ray Tube)_    LCD (Liquid Crystal Display)   DLP(Digital Light Processing)




     2 LCD Flat Panel &  3 Plasma Display   Source: www.howstuffworks.com
_____2-LCD Flat Panel      _                                                            _____3-Plasma Display        _   
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▄  Best HD-ready TVs ▄

LCD flat panels are ideal in small spaces where screen size are smaller, i.e., under kitchen counters and in smaller rooms. They are excellent in areas where there is ambient light, showing little screen glare.

It is unusual to find LCD flat panels screen sized larger than 37” because of manufacturing limitations. Each pixel in an active matrix consists of a transmitter and capacitor. The larger the screen the greater the probability of at least one pixel failing. (See issues/Problems LCD Flat Panel column).

▬▬▬▬

The cost of a plasma display can exceed $20,000. They are constantly improving and costs have dropped considerably. Early models had a limited life-span of 3-5 years. Now they exceed the 5 year mark.

Brightness on a plasma display deteriorates at a faster rate than any other TV monitor technology. Since the reduction is gradual, most customers tend not to notice it. Adjust the brightness just the same to ensure the best HD experience.
	


Source: Study by the Consumer Electronics Association 
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72% of all TVs sold in 2002 were rear projections

65% of TVs sold in 2003 were wide screens (16x9).

Plasma TV sales increased by 40% in 2003.

4. Connections: Choosing the correct video and audio connections is critical in setting up an HD system. There are many connection types, and not all are compatible with high definition. Coaxial cable, RCA/composite and S-video are only compatible with standard definition.

          NOT HD Compatible                NOT HD Compatible                       NOT HD Compatible
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                ▪ Coaxial Cable ▪                           ▪ RCA/Composite Cable ▪                              ▪ S-Video cable ▪

                 Video and Audio                     Yellow=Video / Red & White=Audio            Video only, use with RCA audio 
        Set resolution to 480i or 480p               Set resolution to 480i or 480p                   Set resolution to 480i or 480p

There are many HD connection options: component, VGA, DVI, HDMI. Cables that go from one format to another, i.e., HDMI to DVI are called transcoding cables. Transcoding cables are directional and will typically only work in one direction. See packing material for correct use.

[image: image22.png]


                      
                 [image: image23.png]




          ▪ Component Cable ▪                                ▪ DVI to HDMI ▪                                           ▪ HDMI to HDMI ▪

 Video only, use with optical audio                       Video and Audio                                           Video and Audio

  Set resolution to 1080i or 720p                  Set resolution to 1080i or 480p                     Set resolution to 1080i or 720p
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬


                ▪ DVI Cable ▪                                       ▪ VGA to VGA  ▪                                              ▪ DVI to VGA ▪

 Video only, use with optical audio         Video only, use with optical audio                 Video only, use with optical audio

    Set resolution to 1080i or 720p             Set resolution to 1080i or 720p                      Set resolution to 1080i or 720p
▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬

DVI and component are the most common HD connections. They can transmit 1080i or 720p. They both also require an optical audio connection. RCA composite audio is insufficient, since it cannot process Dolby 5.1. An optical cable must be used for audio.


Component cables are very reliable and have few problems; however, they are an analog connection. Increasingly DVI and HDMI are becoming HD standards. They are both digital. HDMI has one added benefit in that it does not need an optical cable. Both DVI and HDMI are HDCP (High-bandwidth Digital Content Protection) compliant. Look out for these connections and use them whenever possible.
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 ▪ Standard Optical Cable ▪
                                                                                         (←REFERENCE SHEET- Cut Along the Dashed Line →)
▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬ ▬
█ APPROACHING HD TROUBLESHOOTING
~

“Remember to check your test channels for all three satellite positions.”

~

█ 7 STEP HIGH DEFINITION √ CHECKLIST █

█ 1-2-3 SELF-ASSESSMENT    Name: ___________________ Date: _______  

Time required: 10 minutes ▪ Material to be reviewed: ISS Technician Tips “Optimizing the HD Experience for Customers”

1 There are three things that define High Definition (Fill in the blanks):


1. High resolution video which is output in either _______ i or ______ p.


2. Theater-like sound, which is ________________- six channel sound.


3. Formatted to the way a person naturally sees, which is in a ______ x ______ aspect ratio.

2 It is critical to check the test channel for each satellite positions (Fill in the blanks).

1. The test channel for 101°A = ____________, which shows PPV Preview in what language: ____________?

             2. Test channel for 119°B = ______________, which shows ParaTodos in what language: _______________?

             3. Test channel for 110°C = ____________, which shows the DTV Logo with what kind of audio: ____________?

3 A customer should never be told they have a bad TV. Instead the tech should explain what the limitations of their TV are. For the three common TV types listed below, list one problem. (Fill in the blank):

1. Rear Projection

CRT Issue: ______________________      LCD Issue:  ___________________      DLP Issue: ___________________

                          2. LCD Flat Panel                                                                                   3. Plasma Display

Passive Matrix LCD Issue: _________________________                       Plasma Issue: __________________________

Active Matrix LCD Issue: __________________________

4 List the three connection types that are not high definition compatible (Fill in the blanks): 

1. ____________________   2. ______________________  3. ________________________

5 What are the connections types you should use for high definition whenever possible (Fill in the blanks):
1. ___________________________  2. ________________________

And if using DVI what connection must be used for audio?  3. _______________________

ANSWERS: 1 1- 1080 or 720 2-Dolby 5.1 3- 16x9 2 1-100, English 2-400, Spanish, 3-99 , Music 3 1- Rear Projection: CRT (Any) color halos, image burn-in, gel casting leak LCD (Any screen door, black or  white dot, finite pixels DLP (Any)  finite pixels, rainbow effect 2- LCD Flat Panel Passive Matrix (Any) ghosts, fuzzy Active Matrix  bad pixels 3- Plasma Display (Any) sensitive to elevation, brightness of cells decreases 4 (Any order) 1-coaxil 2-RCA/composite 3-S-video 5 (Any order) 1-DVI 2- HDMI /  3- optical cable.
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ISSTechnician Tips                                                                           .                       





♦ Optimizing the HD EXPERIENCE  for Customers ♦





The key to optimizing a customer’s HD experience is a quality install and sound customer education—this may be the hardest part of the install, but the most important.





Ultimately all the customer sees or cares about is a good picture. Picture quality will vary based on the type of TV. Try to become familiar with the different TV types and the problems and issues associated with each.





Often technicians needlessly replace connections, swap IRDs or LNBs in an effort to address the limitations of the customer’s TV. As a technician, if you cannot sufficiently address the issue, refer the customer to their television manufacturer.





Television manufacturers have technical and service support that can perform calibration functions or make assessments that may require advanced support or a service call from a television technician.





If you have questions, please call ISS @ 800-778-3431, Mon-Fri, 7AM to 6PM Mtn for additional technical assistance.





▪ Key Aspects / Traits ▪





ID: LCD (Liquid Crystal Display)—not to be confused with LCD Flat Panel Television. It is thinner and lighter than a CRT. Technology: a powerful light source passes through a transparent LCD chip made up of individual pixels, which displays the moving video image; it then projects that image through a magnifying lens, to a mirror, which then reflects that image, onto a screen. Picture Quality has high brightness and contrast.





▪ Main Issues / Problems ▪


1- Screen is made up of individual pixels; the pixels can be visible on a large screen, thus giving the appearance of viewing the image through a "screen door". 2- If one pixel burns out it displays an annoying “black or white dot” on the projected image. Individual pixels cannot be repaired, if one or more pixels burn out, the entire chip has to be replaced. 3- Since LCD chips have a “finite number of pixels”, signal inputs that have higher resolutions are “scaled to fit” by the TV to the pixel field count of the particular LCD chip. 1080i needs a native display of 1920x1080 pixels for a one-to-one display of the HDTV image. However, if your LCD chip only has a pixel field of 1024x768, the original HDTV signal is scaled by the TV to fit the 1024x768 pixel count. The picture will be less than 1080i since all pixels will not be visible.


▪ Resolution Approach ▪





Educate customer on problem; then consult TV user’s manual and/or refer to TV manufacturer.
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▪ Key Aspects / Traits ▪





ID: most common type of rear projection TV (RPTV): large, takes up a lot of space. Technology: three cathode ray tubes coupled with magnifying lenses project a color image onto a mirror, which is then reflected onto a screen. Picture Quality can vary greatly depending on the video processing circuitry, CRT size, and number and the combination of lenses. An image produced on a CRT is not limited to a fixed pixel field, giving it the greatest flexibility in variable resolutions. CRT can produce deep black and bright colors.





▪ Main Issues / Problems ▪





1- A CRT has to be converged properly for best image reproduction; the red, green, and blue tubes housed in the CRT need to be aligned so that the projected image does not exhibit “color halos” and that colors are mixed correctly. If one projection tube fails, all three have to be replaced in order to provide the correct color and brightness balance.2-susceptible to “image burn-in” from continuously displayed station logos and window box lines, resulting from extensive display of 4x3 programming on 16x9 sets. 3- Picture tubes are cooled w/liquid gel to keep even temperature. Although rare, should the liquid “gel casting leak” the TV will malfunction.





▪ Resolution Approach ▪





Educate customer on problem; then consult TV user’s manual and/or refer to TV manufacturer.
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█ PURPOSE & SCOPE 


This issue will provide an overview of high definition (HD) technology and available services. It will show the technician key aspects of setting up an HD system, provide an overview of HD-ready TVs, define key problems with picture quality, and explain how to address them to ensure the best possible HD experience for the customer.


█ WHAT IS HIGH DEFINITION TELEVISION?


High Definition Television (HDTV) is a television format, combining high-resolution video (1080i or 720p) and theater-like sound (Dolby 5.1- six channel sound). It is formatted to the way a person naturally sees (Aspect ratio 16x9). This HDTV format requires special equipment and connections.


█ 4 THINGS NEEDED FOR HIGH DEFINITION


1. Oval Dish with 3 LNBs: The oval dish needs to be peaked to 3 satellite positions. It is critical to check the test channels to ensure proper dish alignment. Relying on signal strength alone can be misleading. IRDs can populate signal from the incorrect satellite, resulting in the picture not matching up with the channel banner or the IRD prompting the OSD “Wrong Satellite” or “Satellite Mismatch”.


SATELLITE       TRANSPONDERS    TEST CHANNEL    


SAT A 101°         1 - 32             100 PPV Previews (English)


SAT B 119°         22 - 32           400 PARA TODOS (Spanish)


SAT C 110°         8,10,12          99 White DTV Logo (Music)





2. HD IRD: Two common IRDs available are the Samsung TS-360 and the Hughes HTL-HD (See the April 2004 Issue.)





� HYPERLINK "http://www.rca.com/product/viewmodellist/browseproduct/0,2589,CI121,00.html?" �� INCLUDEPICTURE "http://www.rca.com/documents/P61960(CAT)_701373_25.jpg" \* MERGEFORMATINET ����





� HYPERLINK "http://www.rca.com/product/viewmodellist/browseproduct/0,2589,CI700301,00.html?" �� INCLUDEPICTURE "http://www.rca.com/documents/12L500TD(CAT)_702011_25.jpg" \* MERGEFORMATINET ����





▪ Key Aspects / Traits ▪





ID: Like LCD, the actual image is displayed on a chip; however, the chip used in a DLP projection television is different. Technology: The chip in a DLP projection television is referred to as a DMD (Digital Micro-mirror Device). In essence, every pixel on a DMD chip is a reflective mirror.


High resolution DLP chips made for this application render an image that is almost as good as 35 or 70mm film, without all those film scratches! Picture Quality: Thin Excellent color accuracy, no screen door effect, high contract and brightness—typically not as bright as LCD but smoother looking.





▪ Main Issues / Problems ▪


1- Just as with LCD, each DLP chip has a “finite number of pixels” (see issue/Problem #3 on LCD column). 2- DLPs don't exhibit the "screen door" effect of many LCD units; however, a DLP can exhibit what is referred to as "the rainbow effect": a brief flash of colors (like a small rainbow) when the viewer rapidly looks from side to side on the screen or looks rapidly from the screen to side of the room. Fortunately, this does not occur frequently and many people do not have sensitivity to this effect at all. 3- Note: DLP is very good but not perfect and is rapidly becoming the most popular technology in the RPTV market. 


▪ Resolution Approach ▪





Educate customer on problem; then consult TV user’s manual and/or refer to TV manufacturer.
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▪ Key Aspects / Traits ▪





ID: light weight, thin, can hang on a wall or mount underneath kitchen cabinets. Limited sizes available. Panels typically found both in 3x4 and 16X9 ratios. Technology: liquid crystals can transmit & change polarized light. They are built into a kind of a shutter. A grid of these tiny shutters open and close to make patterns that represent images. Picture Quality is bright, color is vibrant and it looks good from almost every angle. No “screen door” effect as with the LCD RPTV.





▪ Main Issues / Problems ▪





1- Liquid crystals are very “sensitive to temperature”. Exposure to an excessive heat and/or cold source can make the panel malfunction. 2- Passive Matrix LCDs refresh one pixel at a time; this can take longer for the picture to refresh, which sometime creates “ghosts” of the image. When voltage is applied to each pixel it can affect the pixels around it, making an image appear “fuzzy”. 3- Active Matrix LCDs refresh all pixels at once; they have switching transistors & capacitors for each pixel, which eliminates “ghosts” & “fuzziness” of the passive matrix LCDs. If a transistor is damaged, it will create a single bad pixel. Most panels have a few “bad pixels” scattered across the screen.





▪ Resolution Approach ▪





Educate customer on problem; then consult TV user’s manual and/or refer to TV manufacturer.








▪ Key Aspects / Traits ▪





ID: light weight, thin, can hang on a wall. Full range of sizes; always found in 16x9 ratios. Technology: illuminates tiny colored � HYPERLINK "http://electronics.howstuffworks.com/fluorescent-lamp.htm" �fluorescent lights� to form an image. Each pixel is made up of three fluorescent lights -- red, green and blue light. Just like a CRT television, the plasma display varies the intensities of the different lights to produce a full range of colors. The florescent light is plasma, a gas, which when electricity is run through, emits light and agitates the phosphorus lined cells that give each pixel its colors. Picture Quality image is very bright and looks good from almost every angle. No ghosting, no fuzziness.





▪ Main Issues / Problems ▪


1- Plasma cells are “sensitive to elevation”. Odd coloring on the screen could indicate that pressure is affecting the cells. 2- The “brightness of cells decrease” over time requiring adjustment of the brightness on the TV. 3- Note: except for the viewing angle, a high end CRT can perform as well as plasma display.


▪ Resolution Approach ▪





Educate customer on problem; then consult TV user’s manual and/or refer to TV manufacturer.
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Market Research for HD Televisions
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                 ▲   ▲    ▲   


  Satellite   101° 110° 119°  Position


                      A       C        B 


        Test    100   99   400  Channels





Three LNB High Definition Dish


With Built-in 4 Port Multi-switch





1- Ensure that the system is receiving the correct signal from all three satellite positions by checking the test channels: 100, 99, and 400.


2- Use the high definition connections provided with the IRD. DVI & HDMI are preferred over component.


3- If using DVI, component or VGA, make sure the optical cable is connected if available.


4- Confirm that the customer is receiving HD programming. IRD should be set to 1080i or 720p. Use whichever provides the best picture.


5- Also hook up one standard definition connection as a backup. The resolution will only be 480i or 480p.


6- Ensure proper viewing distance & angle for projection TVs. Distance = 3 x the width of TV. Angle =30° to 36°.


7- If the customer is not pleased with the picture, explain the TV's limitations and/or refer to manufacturer.
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