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1. The Basics

Aerial connections - the signal coming from the aerial carries both SD and HD on an RF signal (see below). Tuners decode the digital TV from this RF signal. The order of connecting items in daisy chain aerial setup is unimportant but usually finishes at the TV as there is no RF out with it. There is nothing special about the embedded HD signal compared to SD - both SD and HD will still be there in the (RF) loop out aerial connector from any recorder. There is a 5% signal loss from the IN aerial compared to the aerial OUT - unimportant for good signals. Use a powered splitter (not a passive one) in borderline reception areas.

Analog signal (A) - one in continuous form (as is needed for detection by our senses) and designated with (A) below.

Digital signal (D) - an analog signal broken up into "1"s and "O"s, transmitted in pulses. Analog is converted to digital because it is easier to transmit without loss and are easier to manipulate. Designated with (D).

Analog <-> Digital Conversions - . All sound (audio) and video is normally in analog form so must be in that form for us to recognise. So, anything in digital form has to be digitally encrypted by an analog -> digital converter . Conversely digital form must be reconverted to analog for us to recognise by a digital -> analog converter (a DAC).

DVD (D) - digital video disc, contains all audio and video in digital form. A DVD player converts that into analog form for video and usually gives a choice of digital or analog audio. Some of the latest DVD players also give digital video output via DVI or HDMI sockets for use with digital displays like plasmas. See CONNECTING LEADS below. Some DVD players now have inbuilt scalers which can convert SD to higher resolution.

DTV (D) - digital TV, has audio and video in digital form. Note that the digital broadcast is converted by a digital tuner into analog form.

DVDR (D) - DVD recorder. Some have HDDs and all allow for external analog audio and video inputs but most only presently have analog tuners but a few with digital tuners are available. Further discussion on DVDRs items 10, 11, 12 below. DVDRs are now emerging which upscale SD beyond progressive but all presently available DVDRs only accept SD video input.

DivX - a compressed video format which attempts to find a balance between reduced space and quality. A full discussion can be found at http://en.wikipedia.org/wiki/DivX and there is a site specific to it at

http://www.divx.com/ Note that only a few commercial players handle this format, so, it is not covered more fully in this essay.

DVI - "digital video interface" is a connection for transmitting SD digital video direct to another item without conversion to analog video. See CONNECTING COMPONENTS item 8 immediately below..

HDMI - "high definition media interface" is a connection for transmitting SD & HD video and audio without conversion to analog form. The protocols for transmission via HDMI have changed over time and the latest version of 1.3a will transmit the new HD audio. However most still use 1.3. Note that due to HDCP (see below) there is considerable processing involved and this has cause problems in some linkages. See CONNECTING COMPONENTS item 9 immediately below.

Analog Tuner (A) - this is still the most common unit in TVs, VCRs & DVDRs throughout the world but the video suffers from ghosting, snow and other reception problems.

Digital Tuner (D) - this is necessary for DTV and overcomes the relatively poor video quality of analog tuners with associated ghosting etc problems. Some TVs have digital tuners but a STB or PVR is needed to enjoy the improved picture from DTV with others.

Display or monitor. There are a number of alternatives to the TV set for displaying video such as plasma, CRT screens or projectors. A few of these latest displays will allow video links to remain in digital form requiring a special DVI or HDMI link. See CONNECTING LEADS below.

FTA (D) - free to air broadcasts.

SD (D) - standard definition, the usual standard of reception. This is 576i (PAL) or 480i (NTSC).

HD (D) - high definition (only video, not audio). This is 720p, 1080i or 1080p. Receiving this requires specialised and more expensive components. HD video is carried on both HDMI and component links but not via composite or s-video. See Chapter 3 below. Note that sometimes "HD" instead of HDD is incorrectly used for hard drive so check you are interpreting correctly.

HDCP - high definition copy protection. This is software which prevents digital copying of files and is associated with DVI and HDMI video connection. In effect it means you cannot connect two items by either of these connectors and then extract any analog video signal out. DVI and HDMI is designed to carry digital video to displays and no recorders have these inputs but do have such outputs to go to displays. HDCP has caused problems with some HDMI video links.

HDTV - high definition TV. It will receive all HD as well as SD TV broadcasts but might only display the picture in 720p rather than 1080i or full 1080p HD. Most have analog and/or digital audio outs but few, if any, have composite SD video out.

HDD (D) - hard (disk) drive, a data storage medium as in a computer which, in the context of this essay, stores audio and video in digital form. See items 10 & 11 below for discussion on HDDs and their capacities.

GB (D) - gigabyte, a measurement of large digital storage capacity.

Composite video (A)- a basic analog video signal in one cable ( YELLOW SOCKET ). All units have provision for this.

s-video (A) - a better quality analog video signal in 4 wires (4 pin socket). Most units have provision for this.

Component video (A) - an even better quality analog video signal in 3 wires (Green, Blue, Red sockets). This is the most common high quality analog video used in unts.

RGB video (A) - potentially the highest quality analog video signal. NOTE: RGB generated by computers -> monitor has different protocols to the RGB which is generated by some domestic audio/video gear ex a SCART outlet.

SCART (A) - a 20 pin analog audio/video connection that can (but does not always) carry component, s-video or RGB and composite analog video as well as L/R channel analog audio. Note that it was not originally designed to carry component video (although a few units have been modified to allow this) or any digital audio or video. It is basically an analog audio and video connector, popular in Europe (but not the USA) which is now being replaced by the digital HDMI connector. There is detailed discussion about this (sometimes confusing) SCART connector at chapter 16 below.

STB (d) - set top box. This contains a digital tuner which normally converts the digital broadcast signal into analog form so has analog video output usually in the form of composite, s-video and component or RGB. Usually there is a choice of analog and digital audio outputs. Note that high definition STBs have an alternative digital video output from the HDMI socket and this usually connects that video direct to a display or a receiver.

PVR (D) - personal video recorder. This is a STB with a HDD for recording but will only record FTA aerial or satellite input as it has no external inputs. Many now have two digital tuners so will record two different channels simultaneously. Some PVRs have digital outputs such as USB for downloading files to computers. Generally PVRs are replacements for VCRs when time shifting FTA programs. See item 5 below.

PQ - "Picture Quality"

RF (A) - radio frequency. The aerial connection is by RF so "RF IN"� is where the aerial connection is made. "RF OUT"can be used to daisy chain aerial connections out of one component into another with a 5% loss of signal strength. If aerial signal strength is borderline, a powered splitter should be used for aerial connections to a number of items. Audio and video signals can also be carried via RF connections but generally yield poor PQ so are not discussed here. Note that the analog and digital TV signals are carried on the RF frequency transmission and RF is not digital. That RF signal carries both SD and HD broadcasts. A tuner is needed to decode the TV, an analog tuner for analog TV and a digital tuner for both SD and HD digital TV. All STBs, PVR, and digital TVs have a digital tuner and some DVDRs also now include one. DO NOT USE THE RF CONNECTION TO CARRY AUDIO & VIDEO FROM ONE UNIT TO THE NEXT. Use composite (worst), s-video or component (best) for the video links and L/R analog audio (worst) or digital (best) audio to carry the sound. Many modern units now use HDMI links which carry both audio & video in the one cable.

Receiver - the A/V (audio-video) receiver contains complex audio and video circuitry usually involving (i) video inputs and outputs (ii) analog and digital inputs and outputs (iii) a digital processor (iv) software controlled switching (v) an FM tuner (vi) audio amplifiers. The latest units are capable of very good quality sound and can be configured to associate various combinations of audio and video inputs to give the one audio and video output. Some incorporate video scaling to give HD output from SD input and are able to convert between the various types of video. The extent of these conversions varies but more are now emerging that convert analog video input to digital video DVI or HDMI output, although many merely allow HDMI input to switch to HDMI output. The sophistication of receivers varies widely but they are a most convenient item to have in the chain of a system and greatly simplify cabling. However be careful about the switching capabilities and the types of connections involved as there are wide variations in what the various brands of receivers can achieve.

Skip function - incorporated in most modern recorders so that each press of the button on the remote skips forward by 30 seconds or more. Very convenient to avoid advertisements.

Time Shifting - the term used to describe recording on a HDD to view a program at a different time to when it was broadcast.

CONNECTING COMPONENTS There are a number of ways of connecting a STB or PVR to other units (usually a DVDR or TV/display). Until recently all audio and video was in analog form (A) but newer components are now using the DVI and HDMI digital (D) connections for audio and video.

What is each Socket For?

1. A single yellow socket (termed RCA) is for composite video (A) - this is the most basic analog video link and is found on all units and is commonly used on VCRs. Composite is a small step up from RF (essentially RF is composite in a video RF carrier and is accessed from an aerial socket.)

2. A pair of red & white RCA sockets are for analog audio (A) - they are the most basic audio links, also found on all components.

3. A 4 pin socket is for s-video - also called Y/C (A) - this splits up the video signal and can give excellent video quality. The Y "luminance" is identical in both s- video and component and is in common use.

4. A 21 pin SCART socket (A) is not on all components but will carry both analog audio + video in RGB, s-video and composite forms. A few items now have SCART configured for component output but this is uncommon. See item 16 below.

5. A group of red, green, blue RCA sockets together is for component video -also called YUV.(A) - this is NOT the same as RGB but is generally regarded to be better than s-video. More detail at http://www.michaeldvd.com.au/Articles/Vide...oConnectors.asp

6. A RCA socket labelled S/PDIF is for digital audio (D).

7. A squarish socket labelled S/PDIF is also for digital audio (D) - sometimes it is labelled "OPTICAL". Audio purists prefer the RCA digital output.

8. A rectangular socket with a 3 rows of 24 connectors + 4 connectors on the right (termed a DVI-I dual link) carries digital video (D) and analog audio. This socket is only found on a few more advanced components. The HDMI socket is replacing the DVI in most new items. More detail at http://en.wikipedia.org/wiki/DVI.

9. A rectangular socket, rounded at the bottom, with 19 connectors (termed an HDMI link) is also only found on more advanced components, particularly those handling high definition video (D). It carries audio as well as video in digital form and there have been 2 main versions - 1.1 & 1.3. There is a good discussion about this at http://www1.electronichouse.com/info/specials/hdmi_basics.html . You can read more detail at http://en.wikipedia.org/wiki/HDMI

FOR A DISCUSSION OF THE RELATIVE MERITS OF composite, s-video, component, RGB, DVI and HDMI see the detailed discussion in chapter 16 below.

What leads are needed? There is a further description with good pictures at http://www.hometheatermag.com/hookmeup/1105hook/

1. Requires a single 75 ohm digital cable usually with a yellow RCA plugs either end.

2. Requires a twin cable usually with red & white RCA plugs either end.

3. Requires a special s-video cable with a 4 pin plug either end.

4. Requires a rectangular plug with 21 pins. There are a number of adaptors available which have RCA and s-video sockets or leads attached.

5. Requires a lead with 3 cables with red, green & blue RCA plugs either end

6. Requires a 75 ohm lead like no 1 but the RCA plugs may not be yellow

7. Requires a special optical cable.

8. Requires a DVI cable for transmitting digital video.

9. Requires an HDMI cable for transmitting digital video and audio.

The digital video links in 7 & 8 above avoid a digital video -> analog -> back to digital conversion for plasma etc. However there could be digital conversions involved as discussed at http://forum.ecoustics.com/bbs/messages/34579/122868.html and this link suggests these can cause problems in some situations. MORAL: Digital video links should theoretically be superior and are generally accepted to be so, but might not be better than analog video links in a few situations. Experimentation is recommended. Again, refer to Chapter 16 below for more discussion.

Scaler - a relatively expensive component inserted between the video output and the display. It processes SD to near HD standards and improves resolution, particularly on displays over 42" (106 cm). Scalers usually have a number of remotely controllable audio and video inputs. See item 18. For detailed info on 1080i etc available from scalers see http://en.wikipedia.org/wiki/1080i

Surround Sound - there are two basic formats (i) Dolby Digital Pro Logic - has the surround signals encoded to give up to 5 channels and can be carried on analog as well as digital audio signals and is now in second generation as PLII (ii) Dolby Digital 5.1 - has up to 6 discrete channels encoded in a digital signal in a compressed form but is not carried by analog audio signals. Note that all TV stations are transmitting (i) but only the ABC is transmitting (ii) at the moment. A decoder is needed to extract the surround sound from audio and these are in most receivers and many DVD players. The latest decoders handle PLII. NOTE: If the budget allows, plan to mate a good audio system with the video so you can benefit from some of the excellent sound associated with digital broadcasts. A receiver is the most economic approach but research the possibilities carefully as the sound quality varies between different brands.

VCR - the tape recorder. The most common variety only accept composite input and the video quality is mediocre at best, and very inferior compared to DTV recordings on a PVR.

2. Digital v Analogue TV Tuners

Analog TV uses analog tuners and is due to be phased out in Australia by 2013, so after this TV reception must use digital tuners. If you have reasonable analogue reception then chances are you"ll have good digital reception too. DTV requires a digital tuner and is designed to be good even in borderline analogue reception areas.

STBs and PVRs contain digital tuners but these can vary in sensitivity although this really only becomes an issue in borderline reception areas. However if reception is poor the picture from digital can break up and be unwatchable. In a few cases a special aerial, aerial cable or aerial amplifier (booster) might be needed. STRONG have an unenviable reputation as having extremely good tuners and have proven the best in this regard in my experience.

Digital TV is broadcast in the 16:9 format that suits modern widescreen TVs. Analogue broadcasts will continue to be broadcast in the boxier 4:3 format.

In summary this is how the analog and digital tuners operate:

ANALOG TV -> ANALOG TUNER -> ANALOG VIDEO (not clean) & ANALOG AUDIO

DIGITAL TV -> DIGITAL TUNER -> ANALOG VIDEO (crystal clear) ex composite, s-video, component & RGB & DIGITAL AUDIO (which is converted to analog in a DAC) or analog audio

or

DIGITAL TV -> DIGITAL TUNER -> DIGITAL VIDEO (crystal clear) ex DVI or HDMI & DIGITAL AUDIO (which is converted to analog in a DAC) or analog audio

3. SD and HD Broadcasts and PVRs

Note also the discussion in section 18 below on scalers which convert SD to HD. The choice between an SD and HD PVR is now complicated in some places by programs being broadcast in HD only and not in SD at all. Conversely in many regional areas not all SD broadcasts are also duplicated in HD. This is a messy situation so check out what is broadcast in your area as it could affect your purchasing decision..

Standard Definition (PAL): SDTV involves a resolution of 576i and offers video of less quality than HD.

High Definition (PAL): HDTV is recognised by the following resolutions - 576p, 720p, 1080i, and 1080p

There are two sources of SD and HD video – (1) TV and (2) input from players and recorders.

Discussion of the broadcast TV signals can be found at http://www.dcita.gov.au/__data/assets/pdf_...paper_Final.pdf Exactly what is being broadcast in Australia is listed at http://www.dba.org.au/index.asp?sectionID=15.

The display is like a canvass on which a picture is painted from the source. Not all displays are designed to show all the detail fed into them, i.e. they also have different resolution capability. A SD display is limited because it will only show video from SD sources and will not show any picture if fed by HD signals.

HD displays show more detail and will show a picture if fed by HD signals. Just how much extra detail a HD display will show depends upon its design. Those which show the full potential of a HD input are sometimes referred to as "True HD" displays.

When HD was first introduced some TV displays were labelled “HD Ready”. Such a TV did not necessarily provide HD picture quality, i.e. show all the possible detail. "HD Ready" TVs only guarantee was that a HD signal was accepted, but it then mighty be downscaled to fit the actual best resolution of the TV. That is, the HD content was displayed but perhaps not with increased HD picture quality. Nowadays most are true HD displays but check this out carefully.

There are now PVRs which can record HD but some have been troublesome although most of the bugs have now been ironed out with the Topfield 7000, Beyonwiz and Strong 5490 heading the list. No DVDRs are currently available which record HD but expensive blu ray recorders are on the horizon. Presently little is being broadcast which is originally in high resolution format. Most of it is SD scaled up.

So, before buying a HD STB or PVR note -

1) You must have a display (TV, plasma, LCD or projector) which will handle HD

2) You cannot record HD on to a DVDR and, as discussed elsewhere, a HD STB or PVR MUST be set to SD output to record into a DVDR. Unless you do this there will be no usable output from composite or s-video to feed into a DVDR.

3) Because HD involves so much more data, the HDD of an HD PVR will not record as much video as a SD PVR.

4) Different regions of Australia have adopted different approaches to HD broadcasting. In some places not all SD broadcasts are duplicated in HD + in some metropolitan areas HD broadcasts are different to SD. So, investigate the situation where you live to decide if the extra cost and complexity of a HD unit suits your broadcast area.

5) A note of caution re HD PVRs: All units currently available still have operational problems and are not as well sorted as SD PVRs. Hopefully this will soon change but research carefully before purchase.

And, to double check that HD has advantages for your situation, study the articles at http://www.soundandvisionmag.com/hitech/1137/maxing-out-resolution.html & http://www.carltonbale.com/2006/11/1080p-does-matter/ as these indicate how screen size and distance from the display are crucial factors in determining if HD offers any improvement in viewing.

{Example: these tables indicate that the full benefit of 1080p is not observable for a 50' or 127cm display unless sitting between 2.1m and 2.4m from that display, a distance too uncomfortably close for many people} However, the PQ might still be observably better than SD. Just how much better HD is than than SD will vary from brand to brand and the relationship between screen size and viewing distance remains important. It is generally accepted that HD offers no advantage over SD for screen sizes under 42" (106 cm).

THUS it is important to ensure there would be a viewable benefit in going the HD route before buying into the more expensive HD PVRs which need bigger capacity HDDs to record programs, some of which are not yet as reliable as SD units.

Note that many of the latest DVD players and DVDRs now have inbuilt scalers which convert SD to a higher resolution suitable for input to a HD display. These can be very effective.

The latest DVD HD blu ray players use more advanced audio formats. There is a concise explanation of how they compare to SD DVD audio at http://winebase.com.au/audio/index3.htm but note that none of these HD audio formats, or HD video formats, are presently available in recorders. Given the video quality of most broadcasts, most DVDRs with SD digital tuners and upscaling can yield excellent PQ results and DVDR single layer blanks are relatively inexpensive. Blu ray DVDRs will probably eventually be available but expect them to be expensive and expect the DVD blanks to also be expensive. You can also expect them to have restrictions in HD inputs and not accommodate HDMI signals in because of HDCP.

Bottom line with HD is that nearly all brands of TVs now have inbuilt HD tuners. Not all are equal in sensitivity so again, approach purchase with care, particularly if you live in a difficult reception area. Recording HD can meet problems with some PVRs and is not available yet for DVDRs, but there is little doubt HD has caught the imagination of the public, and, given good conditions, can give stunning pictures.

More discussion on HD at: http://en.wikipedia.org/wiki/High_definition_TV

4. TVs with Inbuilt Digital Tuners

These TVs do not require an external STB for DTV viewing but few, if any, have a SD video output for external recording to a DVDR. Even if they do, it means the TV must be on during recording - not very useful. More convenient time shifting recording requires a PVR (preferred), DVDR with a digital tuner or a STB/DVDR combo. Note that most have a L/R audio out and some also have a digital audio out for connection to a receiver or amplifying system. With no video out, it is impossible to make recordings on a VCR or DVDR from these TVs. A reminder that DVDRs only record SD anyway.

5. How Does a PVR Compare to a VCR and What Can You Do With a PVR?

* The PVR is not a direct replacement for the VCR as there is no removable media like tape. The recording stays on the HDD although it can be downloaded on to a DVDR or VCR. Many regard the DVDR as the replacement to the VCR as they see that DVDs have replaced tapes. However for most viewing purposes the PVR is a better option than the DVDR as discussed later.

* The PVR records FTA TV programs on to its internal HDD just as a VCR put them on to tape. Note that a PVR HDD can only record FTA signals which come in via the aerial as it has no external inputs. So you cannot record Foxtel/Austar or video from any other source on a PVR. This is a fundamental difference between a VCR & PVR.

* The HDD recording is in digital form. This means that the recording is identical to the original broadcast and will remain so indefinitely. It is vastly superior quality than the analog recordings made on a VCR.

* The PVR has no removable medium (ie tapes) so all information will normally remain on the HDD until deleted. So recorded programs must be viewed in the same room as the PVR.

* When a VCR is recording the machine is tied up for that purpose. A single digital tuner PVR records a channel and most PVRs allow viewing of a previous HDD recording at the same time. With a dual digital tuner PVR you can record from two channels at once and view a previously recorded one or record from one channel and look at another. There are different levels of functionality, referred to as having 1.5, 1.7 and 2.0 tuners â€“ check out the real meaning of such descriptions carefully. Smeg has an excellent discussion of currently available HD twin tuner PVRs at http://smeg.host.sk/.

* PVRs allow many hours of recording, that time depending on the HDD capacity (see later). HDD recorded programs can be easily deleted but only some PVRs and DVDRs allow you to do this while the unit is recording.

* You can pause, FF / REW etc. as with a VCR. However on some machines this can be jerky or the top speed is too slow. More common with PVRs is to use a SKIP button (not on all PVRs). This allows the playback to be instantly jumped forward or backward a certain amount (e.g. 30 seconds to 3 minutes).

* Most PVRs can pause live TV and also start playing a file before it has finished recording (Chaseplay).

If you want to keep (archive) a program for later repeated viewing you can feed the audio and video out of a PVR to a VCR or a DVDR to keep on a tape or a DVD OR a few PVRs allow you to copy the unaltered digital file from the PVR to a PC (or Mac). Editing software on the PC can then format and burn the file to a DVD.

6. What You Cannot Do with a PVR

1) The PVR does not allow input from any other sources so you cannot record a program from any external source including Foxtel or Austar (see 15 below for recording these sources).

2) The high recording quality can not be altered on a PVR. SD recordings will take about 3.5 gb per hour of TV while HD recordings will take about 7 gb.

7. How Much Can a Hard Drive Record on a PVR and DVDR?

A 160G SD PVR will record about 40 hours of TV. A 160G HD PVR will record about half this. A HD PVR can also record the SD signal if desired.

The DVDRs only accept SD analog input. This is converted to digital format for recording. With the DVDR (but not a PVR) this recorded digital signal can have differing levels of compression / picture quality. More compression (performed in analog format) means longer recording times are available on the HDD but the quality can be less. This quality loss is difficult to quantify as it depends on how good the original signal is. Many programs would not show detectable quality loss at SD while top quality broadcasts could show deterioration. Note that because there are digital<->analog conversions going on in a DVDR the HDD holds less material than a PVR and the circuitry is much more involved.

At the highest quality a 160 Gig HDD on a DVDR might only hold 22 hours.

Standard Play (SP) on a DVDR would be slightly less than the recording quality of a PVR, (160 Gig 70 hours).

At much lower video quality the 160 Gig HDD can hold up to 350 hours (but few people would tolerate the resulting poor picture quality).

8. So How Big a Hard Drive do I Need on my PVR or DVDR?

There is no one easy answer for everyone to this. It depends upon viewing habits. The following must be taken into account:

1) Are a lot of movies likely to be recorded and left for awhile before being viewed? A 90 minute movie expands to 2 hours with ads and extra time must be allowed in case it is not broadcast on schedule so a 90 minute movie could take 135 minutes of recording time. Recording a few such movies soon uses up available HDD space. An 160 gb HDD will take around 20 movies in SD but only 10 in HD. 250 gb HDDs are becoming the norm at the moment and hold 50% more.

2) Do you want to retain a number of episodes of a series to be later viewed simultaneously?

3) How disciplined is the household at looking at previously recorded programs? Leaving recordings on the HDD restricts the space left.

4) Are you using the DVDR for time shifting Foxtel or Austar?

5) The ease of recording often seduces owners into recording programs they think "might" be of interest as it is so simple to erase them if they turn out otherwise. A number of such recordings can soon fill up a HDD.

6) Are you likely to want to record a week's worth of TV while you are absent on holiday or business?

7) are you wanting to record in HD?

PVRs are now coming on the market which allow for external HDDs so this option could be important to allow for future expansion should you find the internal HDD inadequate. Note that a PVR operates in digital format only so uses HDD space efficiently but a DVDR has a lot of analog to digital conversions involved so, for maximum PQ needs more HDD space than a PVR. However DVDRs only record in SD so the HDD space required is less than for a HD PVR recording in HD.

9. So Which PVR Should I Buy?

It is a balance of :

* Price, SD or HD tuners, single or twin tuner, HDD size, ability to upsize the drive yourself or add another external drive, whether or not you want to use it in conjunction with a computer, output connections (do you want HDMI? etc);

* Ensuring, by study of this board, the brand you like has not experienced problems or has operational drawbacks you would dislike. No one unit is perfect.

Generally the more expensive models operate more smoothly, easily and more reliably but some are better buys than others. Some inexpensive PVRs have multiple function buttons which can be confusing to use initially but are ok after becoming accustomed to the unit. If the budget allows, a twin tuner PVR is to be preferred. and remember that if you choose a HD PVR you will need a larger HDD.

See a detailed discussion at:

http://www.dtvforum.info/index.php?showtopic=36191

10. How Does a DVDR Operate, What Choices Are There With a DVDR, and What to Look For?

1) More DVD recorders are becoming available in Australia with a digital tuner but older DVDRs needed a STB or PVR in addition to the DVDR to record clean digital pictures.

All DVDRs presently take in analog audio and SD video and convert it into digital form to record on a DVD or an internal computer hard drive. When that DVD or hard drive recording is played back, the digital signals are converted back to analog again. In summary -

ANALOG AUDIO & VIDEO -> DVD recorder (stored in digital form) -> CONVERTED BACK TO ANALOG when played.

The advantage of a DVDR with a digital tuner is that it reduces one stage of analog -> digital input conversion and if the HDMI output is used, also removes that output stage of conversion.

Just how much better will be the DVD recording if the recorder has an inbuilt digital tuner?

As with all PQ a number of factors will determine if there is any observable affect:

(i) The quality of the circuitry inside the DVDR. Recorders do vary so not all are the same.

(ii) The size and quality of the display being used to view the recording.

(iii) The PQ of the material being copied. This is the most variable factor as FTA broadcasts vary a lot so any theoretical advantages an internal digital tuner might offer might never translate into the recording.

(iv) The time length of the recording. With single layer recordings, 2 hours is the upper limit to retain PQ and 3.5 hours that with the more expensive dual layer blanks.

Note that although these DVDRs are correctly termed digital recorders, in most situations they take in and put out analog video signals and use analog conversions internally. If that analog video signal comes in from a STB or PVR it will be much higher quality than from its own internal analog tuner. Most DVDRs give the option of digital audio out but only take analog audio in from external sources.

VERY IMPORTANT NOTE: If you are downloading a file from a HD STB or HD PVR, you MUST set the output to SD 576i or you will not see any video. Currently available DVDRs only accept SD video.

POSTSCRIPT: DVDRs are effectively single tuner devices, even if there is both an analog and digital tuner installed. This means you can record from one of the tuners only or from one of the external inputs, but can only use one of these sources at a time to either record or view. As with a single tuner PVR, you can look at a previously recorded file while it is recording.

2) You can buy a DVDR without a hard drive and record on DVD-RW(rewritable) discs for time shifting or on DVDRs for archiving. (More on this chapter 13 below)

3). You can buy a DVDR with a HDD (there may be a choice of size) for time shifting, editing and archiving programs - preferable if the budget allows as it offers editing and other facilities.

4). There are now DVDRs available that will record dual layer so giving the potential for longer recordings at the highest video quality. However these blanks are generally still quite expensive. Most recorders will record up to 2 hours of program material on the single layer at maximum video quality and can record even longer times. This is "bit mapping" or "optimisation". When burning a DVD one of the first options to flag is the speed at which it is to be recorded. Options which increase the time above this do incur a PQ reduction although this might not be apparent if dubbing from VHS or programs of lower initial PQ.

5) As with PVRs. Only some DVDRs allow deletion of a file while it is still recording.

6) Care is needed when handling recorded DVDs or their life expectancy is lowered. If DVD blanks are not chosen carefully, over time, the recordings could be lost, particularly with some of the less expensive brands available on the net. Store DVD recordings away from sunlight and heat. The inexpensive folders used for CDs are a good option to use.

7) Avoid inexpensive brands of blanks. Be aware that recorded DVDs may not have a long shelf life so choice of good material for recording is very important. Verbatim has a good reputation but many posters on this DTV forum consider the Taiyo Yuiden to be the best although warn that there are inferior counterfeits for sale so the store used for purchase must be carefully chosen. The online store http://www.jpldisplays.com.au/catalog/index.php imports direct and many swear by their service. http://www.blankdvdsupermarket.com.au/products.php?cat=15 is another recommended alternative.

This, and other relevant items, are discussed at http://www.clir.org/PUBS/reports/pub121/sec4.html

8) DVDRs can also play DVDs BUT there are two fundamental differences to be aware of.

(i) DVDRs need a menu setting to record the USA NTSC TV format but most players automatically detect if the system recorded is PAL or NTSC for playback.

(ii) Not all DVDRs are region free or can be configured this way, so if you intend using the DVDR as a player as well as a recorder, check out whether or not its regional coding is permanently set for Australian DVDs and cannot be changed.

9) Using s-video input from other sources might give compatibility problems with a murky picture resulting. The cure for this could be the insertion of a VIDEO STABILISER in the input chain. These units are available at http://www.digitalmegahouse.com.au/stabiliser.html and are also useful when copying files from VHS.

10) s-video or component DVDR input? If you were to feed an s-video signal into a display and compare it to a component input, you would not detect any difference in resolution but might see the colours to be richer with component. However this is a different situation to that of recording on a DVDR. Once fed in to a DVDR an s-video signal goes through considerable processing and is recorded in digital form on the DVD. When played back it is reconverted from the digital form back to analog and is usually fed out with the option of composite, s-video or component. The component video out will usually be better than the s-video although not dramatically so. s-video already has the colour components in the video signal split up (unlike composite) so the processing in the DVDR to give a nice component signal out is fine. Moral: Do not get hung up on the input to a DVDR being s-video and not component. In fact having s-video is far more convenient as most PVRs have both component and s-video out with the component connected to the display. This leaves the s-video free for connection to the DVDR without messing about changing cables.

In the real world there is far greater difference in PQ between various program broadcasts than there is between s-video and component. That said, if there is the option, the component is the analog signal of choice to feed to the display. However feeding s-video into a DVDR will, in the author's experience, give very high quality results.

11) Should I buy a DVDR with an internal digital tuner? If you are recording Austar or Foxtel as the main source for archiving then you use the external inputs so the digital tuner will be no advantage. The advantage of the internal digital tuner is to make FTA DTV timer recordings easier than using an external STB or PVR for program sources. Theoretically PQ will be much higher with the internal digital tuner than from external sources using analog video connections, but in practice this is unlikely to be clearly evident unless the PQ of the FTA DTV broadcast is very very good (ironically from HD sources which do improve PQ in SD). However the trend is for more and more DVDRs to have internal digital tuners so prices will come down and there will be a bigger choice for consumers. HD DVDs are not yet available and, judging from the problems HD PVRs experienced, will be items to approach with extreme care if they are ever released here.

12) DVDRs are now available which upscale SD to HD standards and have HDMI output. On a very good quality SD DVD this can be very effective.

13) Why are there no DVDRs that record HD? There are two main reasons-

(1) HD is a very recent home entertainment development so the demand for these would be small at the moment.

(ii) Processing HD is very complex and this explains the problems manufacturers have experienced making reliable HD PVRs. The circuitry involved in a DVDR is more complicated again and present DVDRs have evolved from an analog background and employ considerable digital <-> analog conversions which are not developed for HD. As technology progresses HD DVDRs using only digital processing could evolve but the resulting recorders and the blank discs are likely to be very expensive. In the meantime SD DVDRs using upscaling are a very satisfactory alternative.

Note that all present DVDRs involve some sophisticated software & circuitry and are much more complicated that PVRs, so good quality and reliability comes at a price. Be careful about buying an inexpensive uncommon brand. Bottom line, shop carefully and think through just how much you intend to use the machine for archiving. It is not the best choice for time shifting. That is done far more effectively with a dual tuner PVR. But assembling up a library of your own DVDs appeals to the collecting instinct with video editing a creative pastime. Once the initial capital cost has been met, you can burn a 2 hour program you have edited for under $1 and that can be fun!

See item 15 below re using a DVDR to record Foxtel/Austar etc programs.

11. What Advantage Does a DVDR Have Over a PVR?

1) If you want to keep (archive) a program for later repeated viewing you can feed the audio and video out of a STB or PVR to a DVDR to keep on a DVD. At the appropriate recording mode there is little observable loss of quality despite the analog <-> digital conversions involved.

2) If you have a DVDR with a HDD you can edit a recording to remove unwanted ads etc and then archive the program on to a DVD which can be played back anywhere there is a DVD player so you have a portable recorded medium similar to a tape but of much higher quality.

3) The DVDRs accept external inputs (usually 3 or 4) so programs from Foxtel or Austar can be time shifted on the hard drive and then erased or archived.

4) Recordings made on a VCR, video camera etc can be transferred to the DVDR HDD, edited and archived on to DVD.

12. What Disadvantage Does a DVDR Have Over a PVR, especially those with Digital Tuners?

The only major disadvantages are cost and added complexity. Be aware that cheaper DVDRs could be less expensive because of less sophisticated circuitry and software and could give recordings of poorer quality than a PVR. Follow discussions about these new DVDRs on this dbv board to help make decisions.

However, in general terms, a PVR (particularly one with a twin tuner) is by far the most convenient item to use for FTA time shifting of programs. A DVDR should only be seriously considered if you intend archiving programs.

13. Further Notes on DVD recording -Why do Some DVDR Recordings Show the Wrong Aspect Ratio?

1. The different types of recording media

(1) DVD-R Can be single layer or double layer (very much more expensive)

(2) DVD+R Can be single layer or double layer (more expensive but not as much as DVD-R double layer)

(3) DVD-RW For temporary storage (Not really useful for DVDRs with HDDs unless the media needs transporting to another player)

(4) DVD-RAM Also for temporary storage but not a feature of all recorders. DVD-RAMs store their data in ‘sectors’ -just as hard drives do. On a PC, this makes it easier to copy & delete files on DVD-RAMs, since these functions operate identically to hard drives.

(5) DVD+RW Considered less reliable.

DVD-R and DVD+R are designed for permanent archiving and might need to be initialised so they can play on other units. DVD-RW and DVD-RAM are temporary storage mediums to be used over and over again.

IMPORTANT NOTE: Not all brands of recorders handle all the above types of recording media nor burn DVDs that can play on ANY player system. Technology has evolved so that, in particular, older players and displays cannot always correctly reproduce what is on the recorded DVD. More info on this at http://www.webopedia.com/DidYouKnow/Hardware_Software/2003/DVDFormatsExplained.asp

Claims made for DVD-RAM’s having greater reliability than other re-writable DVDs seem to be confirmed with actual use, and they also have the highest specs for the number times of re-writeability. (100,000 times) All of these characteristics make DVD-RAMs a good choice for Data Backups.

2. DVD Recording Formats

(1) Video Mode. This is the standard DVD format used on commercial media but is not the most useful for DVD recorders as it does not allow for any editing. However most recorders do allow for this option and any recording made using this format will work in most DVD players with DVD-R, DVD-RW discs but not DVD-RAM.

(2) VR mode. This allows for editing with DVD-R, DVD-RW and DVD-RAM disks but because the technology is relatively new, only more recent players will recognise the data and reproduce it. Note that DVD-R recordings need to go through an end process of finalisation to be used on other players.

(3) +VR. This is only found on some recorders and does not require a finalising process at the finish. However it is generally regarded as less flexible for editing and less reliable than the VR mode. This format is not approved by the DVD forum so recorders using it lack the DVD-Video logo.

The complexity of all this is illustrated by the table at http://i176.photobucket.com/albums/w162/gondy_photos/550-1.jpg for the latest Pioneer recorder.

3. Recording 4:3 and 16:9 video

There is considerable confusion on this topic which is compounded by different technologies used with no guarantee that a recording made in 4:3 or 16:9 TV aspect on any recorder will be reproduced in this same aspect in another DVD and display.
If the recording is made in Video mode, then the picture will most definitely be recorded in the original aspect BUT the display needs to be compatible. Anything recorded in 16:9 might not be reproduced in that aspect (with black bars above and below) or be converted to 4:3 in the display. What happens will depend upon the technology in the player and the display. Many modern 16:9 displays allow the picture size and shape to be altered so what might appear incorrect on an older 4:3 screen can be adjusted on the newer displays. TVs and other displays vary so whether ot not there is suitable adjustment will vary from brand to brand.

Confusion exists with recordings made in VR or +VR on DVD recorders with analog tuners because those analog tuners are set up for the 4:3 aspect ratio. However 16:9 recordings can be made on these units but whether or not that aspect ratio will be reproduced on another player and display can vary from situation to situation.

The newest DVD recorders have inbuilt SD digital tuners so the 16:9 aspect ratio is the norm. But like most other modern digital gear they insert electronic “flags” that indicate the aspect ratio of the recording. Any DVD from such a recorder will then communicate via this flag with the player and the recorder aspect ratio should be correctly reproduced.

But note that this relies on communication between the DVD and the player and also between the player and the display. Unfortunately there is no guarantee that the aspect ratio message will always get through as compatibility problems exist between units of different brands.

4. So Where Does This Leave the Prospective DVD Recorder Customer?

Anyone considering purchase of a DVD recorder must look at the capabilities of a favoured brand, and, most importantly, review where the DVD recordings made on the unit will be played to see if the player system can successfully read the recorded video data and if the picture will show the recorded aspect ratio. Studying the specifications might not give a clear answer to this. Similarly other DVD recorder users might not be able to give help because there are so many different possibilities with incompatibilities between the DVD format, the player and the display. About the only sure way to find out is to find a friendly dealer who will let the customer try out the recorder in his or her own system.

Bottom line - The latest DVDRs with digital tuners do record flags, but whether or not that flag will be recognised and responded to by another particular DVD player can be unpredictable. The older the DVD player and the older the display, the more likely there will be a problem.

IMPORTANT POSTSCRIPT: TVs and projectors are now emerging which will alter the aspect ratio of the recorded signal and will correct the problems described above. This offers the neatest solution to the problem so, before buying a new display, check it out to see if it will alter the size and shape of video fed into it. I know from personal experience that many of the latest Pioneer and Sony TVs & projectors do this.

14. So Should I Buy a PVR or a DVDR?

This depends upon your viewing habits and whether or not you like to archive recordings and/or share them with others. DVDRs are more expensive and more complex.

If you only look at FTA then a PVR is the cheaper and easier option with the only possible disadvantage being you must view the program in the room the PVR is located. Recordings from PVRs can be archived to a DVDR or a VCR.

So, before deciding upon a DVDR purchase, examine your viewing habits carefully to determine if the extra cost of a DVDR is justified. If you do not want to keep programs to view again, view them in other DVD players in the house or share them with friends, then a PVR is the better option.

15.Time Shifting Foxtel/Austar Programs off Satellitee

There are now only 2 options -

1. (Foxtel only) Hire their PVR - the best option or for Austar, hire Mystar.

2. Feed the analog audio & video output from the satellite box to a DVDR with a hard drive. Most DVDRs can capture that PQ accurately with s-video input but using this option requires tedious manual program change on the STB.

Because of increased piracy, Austar have new encryption which precludes the use of non Austar approved products for recording. Note because of HDCP, the s-video output from Mystar requires a "video stabiliser" http://www.digitalmegahouse.com.au/stabiliser.html in line to a DVDR to transfer recordings.

POSTSCRIPT: The PQ of Foxtel/Austar is frequently unfairly criticised. The video material of recent origin is very close to FTA SD PQ but older material is obviously inferior. I have made some very good recordings both onto HDD and dubbed onto DVDR using a Topfield 5000 PVR (because of new encryption this can no longer be used) and previously made good DVDs using s-video output from an Austar STB into a Pioneer DVDR. Upscaling these gives PQ very close to FTA on good material. The final recording quality depends on a number of factors including the properties of the STB, the recorder, the video connections used and lastly the display.

16. So What Video Input/Output Should I Look For in a PVR or DVDR?

There are no clear cut answers for every situation. Why not? The reason is that processing video is a very complex task whether it be in digital or analog form so circuit design, the quality of parts used, the controlling software etc can affect the resultant PQ. Add in the complicating factor that we are hooking together different items and it can be that item A works superbly with item B but the PQ appears mediocre with item C. This compatibility of one item to another can lead to frustrating problems and is caused by different manufacturers using different standards or not following standards properly.

(i) s-video is better than composite

S-video separates the Chroma and Luminance signals so the video unit receiving the signal has no need to filter the luminance signal as is needed with a composite signal. The result is the unit can use the full bandwith of the video amps and not give any colour crosstalk on stripey images. E.g. the image of someone wearing a shirt with closely spaced vertical stripes will be resolved cleanly with s-video but the same image with composite yields a messy image. Similarly, looking at the frequency response vertical bars on a video test pattern, up around the chroma 4.43361875MHz and a bit to either side of it using composite video will give you a blurry mess of colours that shouldn't be there but using s-video gives a nice crisp vertical black and white lines all the way up past 5 MHz. On Composite, the bandwidth of the Luma signal is severely limited in order to accomodate the Chroma signal on the same cable but on s-video the full bandwidth requirements of an SD signal can be provided on the Luma signal line.

Where confusion can arise however, is that most PC graphics cards lazilly choof the same limited-bandwidth Luma signal out for use -regardless of whether it is on Composite or S-Video lines. But that's in defiance of the S-Video spec, and not to be taken as something that is universally done. And certainly doesn't apply to STB's, DVD players etc

(ii) Component is generally better than s-video

s-video is also called Y/C & Component is also called YUV. The Y "luminance" is identical in both. Luminance is the dominating factor in picture resolution. The only difference is the two colour difference signals "UV" in component are combined together for s-video, so a little bit of colour is impacted with s-video so component usually shows deeper, richer colours, but, with good video circuitry there is really little difference between them. Colour is transmitted at something like a quarter of the resolution of the luminance, so it really isn't as big an impact to have the colours combined for s-video as many seem to think it is. There is little difference in resolution as there is with composite although how well s-video is processed varies considerably in units with most concentrating on good component processing and some not dealing with s-video very well. On such units a big difference will be observed between component and s-video while differences on other units, which process s-video well, might be harder to detect.

That said, s-video ultimately does not provide the 'depth of field', contrast ratio, breath of luminance (subtleties in brightness levels) that component video or RGB provide. S-video introduces some level of colour distortions and the more limited luminance bandwidth creates less detail in images that exhibit a significant amount of fine details with high contrasts. Note also that most commercial grade gear make use of circuitry and chipsets that process s-video as a low bandwidth video signal only (compared to component or RGB) and this is only made worse by the s-video cable that is usually a 'compromised' structure (2 small cross section coaxial cables 'squeezed' into a single cable sheath). The resulting limited s-video signals bandwidth is a result of all these factors (electrical-circuitry and mechanical-connectivity). Also note that although the luminance (Y) signal/pin in s-video carries the same information as the luminance (Y) signal/cable of component video in practice these are not compatible as they follow different signal paths and processing within a device's circuitry. The luminance signal in component video is always a much higher bandwidth signal. If one attempts to substitute the s-video luminance for the component luminance from a reasonably well designed (good quality) DVD player for example, then various artefacts will inevitably appear on the display (eg. an 'unstable' picture due to synchronisation issues as the luminance signal paths and processing are quite different and therefore out of synch with the Chrominance signals).

(iii) Digital DVI and HDMI video connection is the best

The latest upmarket gear offers the DVI or HDMI digital link so if your display offers this option then this could be the connector of choice as it keeps the video in the digital domain to maintain picture quality. However this might not always be the best connection as discussed below and at http://forum.ecoustics.com/bbs/messages/34579/122868.html.

The whole idea of introducing digital video connectivity was to do away with A-D and D-A conversions that inevitably introduce signal distortions. However even with DVI and HDMI, a very significant level of signal conversion in the digital domain is performed at both the 'transmitting' and the 'receiving' ends of the cable so the quality of the circuitry and the controlling software will determine how effective the digital link is. Effectively, the digital video stream in a DVD player for example is actually converted/multiplexed into 3 (or 6 in a dual link cable) TMDS (Transition Minimised Differential Signalling) digital streams before they are made available at the DVI or HDMI socket. Due to the very high frequencies involved in performing this conversion, various degrees of conversion errors always occur but these cannot be rectified (there is no error-correction as video is transmitted in 'real-time' - in other words it is not possible for the receiver to ask the transmitter to 'resend' a 'video frame'!!! - that would result in a huge visual mess with frames completely out-of synch with each other!!!). Also, and again due to the very high frequencies and therefore signal bandwidths required, the engineering of the socket and plug assemblies as well as the cable become critical and very stringent RF techniques need to be adhered to from the digital signal processing circuitry design and implementation all the way to the socket, plugs and cables to minimise signal corruptions (digital signal skewing, differential propagation delays between TMDS streams etc...). As a broad recommendation, always keep your HDMI and/or DVI cables the shortest possible and make sure you acquire the best engineered cables if lengths over a couple of meters are required as this technology is sensitive to cable lengths, much more so than using the more robust component video connectivity. If you HAVE to use digital video connectivity (DVI or HDMI) most people favour HDMI over DVI. HDMI is a more modern technologically advanced connection system with many advances over DVI such as greater colour bit depth, component and RGB signalling and of course the future use of audio in future receivers. This promises less cable clutter with 12 bit video and 24bit audio. DVI is limited to a resolution ceiling using dual-link connectors and eventually PC monitors will change over to HDMI.
The protocols for HDMI have recently been updated (to 1.3a) yet again to allow for the high resolution PCM audio possible with the new high definition DVD players. The processing involved because of HDCP has caused some connectivity problems and there are reports that the HDMI link introduces jitter in the audio. However the industry is moving towards more universal adoption of the HDMI connector so these teething problems should be eventually sorted out. Also remember that DVI and HDMI have HDCP (protection) protocols embedded so these digital video links are only useful to connect directly to a similarly compliant display. Connecting via DVI to, for example, a scaler will give no analog video output, only digital so, to see video, there must be a following digital link to the display. Similarly, connecting to a non compliant display will give no video.

A link for further discussion: http://videoexpert.home.att.net/artic1/227yc.htm

TO SUMMARISE THE ANALOG vs DIGITAL VIDEO CONNECTOR:

*Analogue will obviously surpass digital if the digital is not properly devised at both ends of the connector or if the system is totally analog.

*Digital will generally surpass analogue, if properly designed and implemented at all stages.

*Both analogue & digital systems can provide superb reproduction if designed and set up correctly.

*In terms of displays, analogue has the advantage of more "organic" scalability, and can better mask source quality issues.

*Digital is suited to modern computerised ("digital"!) systems, whilst analogue can achieve "more with less".

*Digital has that great advantage of effortless, seamless multiplexing etc.

SUMMARY OF THE VARIOUS VIDEO LINKS

* Composite is a small step up from RF (essentially RF is composite video in an RF carrier)

* s-video is a giant step up from composite (all sorts of composite artefacts moving to s-video, such as dot crawl and moire patterns are eliminated)

* component & RGB (less common on the latest units) are a smaller step up from s-video.

* DVI or HDMI is the best video link but HDCP gives problems in some cases due to incorrect processing at one or both ends of the cable.

Note the caveat in the earlier discussion above, this hierarchy assumes optimal circuitry and software, something which cannot be assumed to exist in every video unit. So carefully research out anything under consideration to be sure it is well designed and built and will integrate seamlessly into your system.

The most common outputs from STBs, PVRs and DVDRs are in analog form with the choices of composite on all, and SCART (s-video or RGB) or component on others but HDMI is appearing on more players and recorders, particularly those which deal in upscaled SD or HD. The 4 pin s-video might also be there as well as SCART (see below). Some older units have two SCART outlets and these might be able to be configured differently â€“ one for RGB and the other for s-video. This is selected via the item's menu.

Component is the most favoured analog video output followed by RGB and s-video. Composite is not regarded as a quality video link. If test patterns were viewed, the cleanest video in the above 4 would be either component or RGB, followed by s-video with composite trailing the field. However in practice, it might be very hard to pick the PQ differences between RGB, component and s-video. So, do not become too concerned about links not being component, particularly if feeding into a DVDR. PQ can often more depend upon the quality of the picture being broadcast than on the type of video link being used. Differences are also less evident on smaller displays so keep this subject in perspective and not be dogmatic you MUST have an item which uses a certain video link format.

So, for SD broadcasts, you can expect fine PQ with any of s-video, component or RGB. Colour saturation is usually greater for RGB or component than s-video but in some units this is over done. Resolution is very similar for these three and on larger displays it is clearly better than composite. For HD broadcasts, HDMI is the link to choose

You can see a number of quality leads to connect components at www.crestonline.biz - these are available from retailers. And note that there are converters available costing around $100 which take RGB in and feed component out but they do not convert component to RGB. Similarly no simple converters will take s-video in and feed component or RGB out. Some DVDRs, switchers & scalers as well as some receivers will do this and other sophisticated video conversions but such items are much more expensive.

The (confusing) SCART Connector - only used for SD

This is a European designed 20 pin connection capable of carrying composite video, s-video, RGB video and L/R analog audio. It is more commonly fitted to components sold in Europe but is frequently not fitted to the equivalent units sold in Australia and is not found in USA units.

Note that it is not officially specified to carry component video (this is NOT the same as RGB) but there are powered adaptors available which will convert RGB to component http://www.hometheatre.net.au/cyu2100.htm, and there are some components that have been wired so the SCART plug does handle component Y Pb Pr instead of RGB. To further complicate the scene, not all SCART outlets necessarily carry RGB - it depends upon the design of the item involved. In some cases the SCART outlet labelled "TV" will carry RGB or s-video and composite while a second VCR� outlet might only give a choice of s-video and composite.

So, examine the specifications of the item you intend to buy that has a SCART connection very carefully to make sure it has a video format compatible with the other items you want to use with it.

Composite and RGB video can be simultaneously sent in the SCART connector but RGB and s-video cannot because of SCART design. A choice must be made in the menu of the item to select RGB or s-video output from SCART. The item receiving this video must also have its menu set up to receive that format.

If the receiving item does not have a SCART connector there are 2 situations:

1. It has a choice of component, s-video or composite

2. It only has a choice of s-video or composite.

If component input is preferred then a powered adaptor must be purchased. However in most cases the s-video will be very good as discussed above and is significantly better than composite. To use it (after the menu has been set up for s-video) there is a choice of either-

(i) a plug adaptor, usually with an IN/OUT switch (set it to OUT) and an s-video socket + 3 RCA sockets, the yellow being for composite video, the white for left channel analog audio and the red for right analog audio. You then need an s-video cable to connect the video to the input item. See the illustration at http://www.hometheatre.net.au/scart_svideo_adaptor.htm

(ii) A cord with a SCART plug on one end + s-video plug & L/R analog audio plugs the other end. Note that there are a series of such breakout SCART cables so make sure the correct one is chosen. Some are illustrated at http://www.ozab.com.au/goods-102-Scart+RCA+Cable+with+S-Video.html Note that this option gives the more secure connection.

17. What Blank DVDs Should I Use?

Name brand blanks are usually made by other companies and can be purchased from those other companies more cheaply. The site on the net discussing this is at -

http://www.cdmediaworld.com/hardware/cdrom/dvd_info.shtml

Single layer blank DVDs are inexpensive in spindles of 50 or 100 and are available from many sources. Many posters here like shopping at http://www.instantit.com.au/default.asp There is a discussion of the reliability of DVDRs at http://www.cdrinfo.com/Sections/DVDMediaFormats/Home.aspx

Some DVDRs are capable of burning dual layer recordings. Prices for dual layer blanks remain relatively high. There is considerable choice for dual layer DVD+R but only Verbatim produce dual layer DVDRs. There is a discussion about the reliability of 8.5 gb DVDRs at http://www.cdfreaks.com/reviews/First-look-DVD-R-DL/Read-back-and-Compatibilities.html and a review of the dual layer Verbatim DVD-Rs at http://www.cdr-zone.com/reviews/dvd_media_reviews/verbatim_8x_dvd_dual_layer_review_page_1.html

I find that bit mapping (termed "Optimised" by Pioneer but also used in other brands) gives very good quality up to 2 hours using single layer blanks on the equipment here.

18. So what About Progressive Scan and/or Scalers & PVRs & DVDRs with inbuilt scalers?

Many DVD players use progressive scan as a way of improving the PQ and this function is also in most top quality DVDRs and in some displays. Note that this converts 576i -> 576 p which is accepted as being HD although many do not consider it an acceptable HD standard. Upscaling to 720p or 1080i is better and becoming more common in PVRs and DVDRs and is also performed by some TVs. The latest receivers also incorporate video scaling (Denon and Onkyo are recognised as leaders in this field) as well as sophisticated conversions between the various video formats. With more HD recorders coming on the market there is a trend for scalers to be built in to units with SD tuners so 1080i can be fed into suitable displays.

An alternative to both a HD STB, HD PVR etc is to insert a stand alone scaler in-between the video out of components and the video in of the projector or display/TV. The author uses an iScan DVDO VP30 Pro very successfully to give brilliant, crisp, high resolution images from ALL sources. These are STB, PVR, SVHS, DVD and laserdisc. The success of this crispness etc varies according to the quality of the SD video input. No scaler will turn inferior video into HD. These scalers are not inexpensive but in some systems could be economically attractive when you take into account the extra cost of a HD STB, a HD PVR and, when they arrive, the high cost of a HD DVDR. These scalers have a number of audio and video inputs that can be remotely controlled and also offer functions which convert video formats and can improve the PQ.

However they add complexity and cost to a system so are not common but the scaler is something to investigate if seriously considering HD. It gives you the same capability as the broadcast stations in turning SD into HD as this is where most HD broadcasts come from. Currently very little HD broadcast material is native HD. Even that which is native HD, comes through particularly well in SD and lends itself to successful processing by scaling either by an A/V receiver or a separate scaler like the DVDO series. That said, stand alone scalers are a dying breed with so many TVs and recorders having scalers built into them.

Note that in all the above it is important to have a display/TV that can accept HD signals.

To summarise the options:

1. A SD PVR or DVDR -> SD signal which is upscaled to HD standards by a scaler built into the TV.

2. A SD PVR or DVDR -> Receiver which upscales to HD standards -> HD display.

3. A HD PVR upscales SD to HD standards -> HD display

4. A SD signal -> stand alone scaler which upscales to HD standards -> HD display

Notes:

(i) There is considerable debate that the upscaled SD signal is as good as the broadcast HD one. You need to experiment for yourself. Factors which affect the observed PQ are the quality of the upscaling, the screen size and the viewing distance.

(ii) In the above examples 1 & 3, it will not matter if either a receiver or stand alone scaler is inserted between the player and the display. The receiver or stand alone scaler accepts the HD signal and might not alter it at all. Similarly a TV set with an inbuilt scaler only upscales SD.

19. So How Do I Hook Up my Recorders and Players to my Receiver?

Be clear about what your receiver will do. Will it convert your analog video inputs to digital? [Newer more expensive receivers do this but older and less expensive receivers do not].

There are 3 basic situations for video with receivers:

(1) Some of the latest, more expensive units will convert analog video input to digital output . In this case you only need the one digital video HDMI link to your T V or display regardless of video input.

(2) Some receivers have input and output for HDMI digital video so will switch through digital inputs. They also have analog video inputs and outputs but no conversion of the analog video to digital so there needs to be an separate analog video link (usually component) from the receiver to the TV or display.

(3) Older receivers only have analog video inputs so an analog component output to the receiver is the only option.

Another option on some of the newer receivers is that they will upscale SD to HD. Output can then be either HDMI or component to the HD TV or display but no upscaled video output will be from s-video or composite. Note that HDMI links do sometimes give problems because the HDCP is not properly processed at one or both ends where the cable connects. In this case HD video can be transferred by component video link.

WARNING: Check out your personal needs carefully before rushing in to buy a receiver. Configuring and connecting them correctly can be challenging, especially for those with less technical expertise and patience. The latest TVs have multiple inputs and inbuilt scalers + audio out so, if all you want is a better speaker and amplifying system this is relatively easy to connect. A good receiver is the most comprehensive answer but might be more complex and expensive than you need. & if you buy a receiver, make sure there is very good ventillation as they run quite hot.

20. SUMMARY: First Decisions When Buying in to Digital TV

1. Do I merely wish to time shift and view FTA recordings in the same room?

If yes, a PVR is all you need. But remember you cannot record from other sources on a PVR. If a PVR is your choice then examine buying a twin tuner unit. Most of us find a single tuner PVR inadequate. The other factor to examine here is the HDD size. 80 gb seems enough for some but 120 gb or even 160 gb is preferred by most. It all boils down to how much time you have to view TV and how many programs interest you.

2. Do I wish to time shift and but be able to view recordings in other rooms and keep permanent copies (archiving) of some? If yes, there are a number of options:

(i) a VCR will still work but the picture and sound quality will only be mediocre -> lose much of the advantage of the digital signal.

(ii) A better alternative can be the STB and DVDR combination or a DVDR with an internal digital tuner. Using DVD-RW you can transport recordings to another DVD player in another room but this will not give you permanent copy. But a DVDR gives that option of being able to make permanent DVDs of anything being broadcast if you use normal blanks. As discussed earlier a DVDR with a HDD makes editing of recordings much easier.

Note that a PVR can be used in conjunction with a DVDR in exactly the same way as a STB. The output from the HDD in a PVR is identical to the original so you can transfer any recording on the HD of a PVR to a DVDR with no loss of PQ. However if you intend to archive a lot of programs on to DVD, then the added expense of the DVDR with an internal digital tuner might be justifiable.

3. Do I want to view one DTV program which is being broadcast while recording another?

If yes, you need a twin tuner PVR.

Note this can extend the flexibility of the various options in 2 above.

4. Do I wish to time shift and possibly archive Austar/Foxtel programs?

If yes, there is a Foxtel PVR available for hire at some expense. Note that Austar now also offers a Mystar PVR for hire. These PVRs are by far the most ergonomic time shifting alternative for pay TV. Satellite PVRs can no longer be used with Foxtel or Austar even using a legitimate paid for card buy can be used with Select TV. There is extensive discussion about options for digital pay TV on the DTV boards at http://www.dtvforum.info/index.php?showforum=71 etc

5. Do I need a TV with a built in digital tuner?

Yes if you are not time shifting or recording but no if you wish to record as these TVs generally do not have an outlet for making recordings, and even if they do, the TV set will be tied up with that one station during recording. [Note the previous caveat that no PVRs allow external audio & video inputs - only DVDRs do this]. All you need is a monitor (display) if you are using a STB or PVR. However TVs with analog tuners are fine as you can use them as monitors by ignoring their inexpensive inbuilt analog tuners.

6. Should I buy a DVDR with an inbuilt digital tuner?

For a similar price, a DVDR with built in digital tuner is by far the better option. The use of the STB/DVDR combo or PVR/DVDR PVR offers more flexibility than a DVDR with an inbuilt digital tuner but will not achieve the same PQ and is less user friendly to set up for timer recordings.

7. Should I buy a HD STB or PVR or buy a scaler?

The answer to this basically depends upon your budget. First up HD requires an appropriate projector or display/TV that can handle HD signals. Such projectors or display/TVs can be expensive, but if you are intending to buy a large sized display, the poorer resolution from SD can be distracting and HD from a STB, PVR or scaler eliminates this and dramatically improves PQ and your enjoyment of video. Research out all possibilities on the dba boards carefully and do not discount the scaler because of its apparent initial high cost. Longer term it could be the better option. Note that many DVDRs (and these are only SD) have the option of progressive scan output but most SD PVRs only put out SD signals. Some recent model receivers (e.g. Denon, Onkyo) also upscale so this is another option to investigate.

8. How can I tell how big a HDD I should Get?

This is fully discussed in the main item 8 above but in general terms it will depend on your viewing habits and how much TV you have time to view. 120 gb is regarded as more than adequate for most people and even 80 gb is fine for many. The beauty of HDD recording is it makes recording so easy but there is a temptation to fill it up with programs you "might" look at some day and this fills a HDD drive up very quickly, particularly with movies from the commercial channels with so much embedded advertising. Bottom line â€“ get the largest HDD the budget allows.

21. Truths, half truths and myths surrounding DTV

Truths

1. DTV is vastly superior to analog

Qualification: Generally true, but not always vastly� superior, particularly in areas of borderline reception. Pixilation and audio drop out in difficult areas can be irritating. Overcoming such digital reception problems can be very challenging.

2 HD is a huge improvement on SD

Qualification: Not always huge� as the degree of improvement observed depends on a number of factors:

(i) the size of the display and the viewing distance from it;

(ii) the effectiveness of the display as these vary (although differences are becoming less as technology improves - however less expensive displays could use cheaper circuitry which does not process the HD signal as effectively);

(iii) the quality of the video being broadcast. This varies widely with limited true HD broadcasts presently occurring - most are merely SD scaled up.

3. Analog conversions for audio and video result in deterioration of the signal

Qualification: Completely true in a perfect world but in practice such conversions might not be observable. With a genuine HD signal an HDMI or DVI digital path would be superior to any analog converted one but analog video has been around for many decades and has achieved a high degree of sophistication. Compromises in the quality of components, particularly the display, can reduce the effectiveness of a purely digital path.

4. Composite PQ is the poorest analog video choice

Comment: This should always be the last connector chosen BUT in some circumstances the PQ is acceptable and can be very watchable from digital sources. Many people are more than happy with composite connections and fail to appreciate any improvement with s-video or component, let alone DVI or HDMI

Half Truths

1. RGB is better than component.

Only given a half truth� rating because although theoretically true, in practice it is difficult to distinguish between the two.

2. There is a chalk and cheese difference between SD s-video and component.

Qualification: chalk & cheese� difference can be an exaggeration. PQ resolution is the same from both on a good system although, because of greater colour separation, component PQ colour depth is greater. Again, the observable difference depends on a number of factors. If the video circuitry is designed to extract maximum fidelity from component and only gives passing reference to s-video then the chalk and cheese difference will apply. Many DVDRs only accept s-video in but, with good internal processing produce fine component video out. This was discussed at length in Chapter 16 above.

3. Brand "A" PVR or STB gives vastly superior PQ to brand "B"�.

Comment: From the author's experience and reading of the many posts on this topic this is only partly true. Differences in PQ detected between "A"� and "B"� could reflect how "A"� and "B"� behave when placed in the context of a certain set of components rather than demonstrate that "A"� is better or worse than "B"�. Note that this does not invalidate an individual's preference for "A"� or "B"� in his or her system. Unfortunately electronic components, both audio and video, do not work in isolation but work together and some appear to match more harmoniously than others.

The above comments apply to considerations of plasma vs LCD etc. Which is "better"� depends on a large number of factors such as the circuitry involved, size of screen etc and, most importantly, on the subjective reaction of the viewer. That said, as with all audio/video units, there are differences in the quality of the circuitry and software so less expensive units might not perform as effectively as others. This does not mean that more expensive items are necessarily better than their less expensive counterparts but very cheap items do have a lot of compromises in their design and these can show up in poorer video PQ.

Bottom line: There is no "BEST" for everyone.

Myths

1. PQ from Foxtel/Austar is lousy

Comment: The PQ from pay TV, as with FTA, depends primarily on the PQ of the video material being broadcast. Foxtel/Austar do broadcast a lot of older material and its PQ is undeniably mediocre to poor at times. However, given a good source the PQ can be very close to SD FTA standards. Again the quality of the STB or PVR being used and other associated gear can influence the result. It is true to claim the PQ standards vary widely but false to imply they are universally lousy.

2. A DVDR should have component rather than s-video input for best results.

Comment: The SD s-video signal is already split up into two parts and, with appropriate processing, can give recorded results just as good as component input. Whether those results are as good depends on how sophisticated the analog processing is so varies from brand to brand, but it is a myth to claim it is universally true.

22. FINAL VERY IMPORTANT WARNINGS: Read the specifications in advertisements with care

Some advertisements use the words recorder and high definition loosely without clearly defining whether or not it is a PVR or a DVDR and exactly where the high definition lies. So read the advertising blurb carefully, remembering -

* There are presently only some DVDRs available in Australia with digital tuners and

* There are no DVDRs which record high definition, only (expensive) PVRs, some of which have proved to be troublesome, although they are becoming reliable now.

Some DVDRs have progressive scan built in and that scales up the video output from SD to a higher resolution but to label such a recorder as a high definition product is misleading advertising. Note also that even with progressive scan, the display must be able to handle that output and not all will.

Similarly some TVs have scalers built into them (you can recognise these by the advertising blurb talking about 100hz or being HD ready) and these very nicely convert SD into better PQ but it is not HD.

22. FINAL VERY IMPORTANT WARNINGS: Read the specifications in advertisements with care

Some advertisements use the words recorder and high definition loosely without clearly defining whether or not it is a PVR or a DVDR and exactly where the high definition lies. So read the advertising blurb carefully, remembering -

* There are presently only some DVDRs available in Australia with digital tuners and

* There are no DVDRs which record high definition, only (expensive) PVRs, some of which have proved to be troublesome, although they are becoming reliable now.

Some DVDRs have progressive scan built in and that scales up the video output from SD to a higher resolution but to label such a recorder as a high definition product is misleading advertising. Note also that even with progressive scan, the display must be able to handle that output and not all will.

Similarly some TVs have scalers built into them (you can recognise these by the advertising blurb talking about 100hz or being HD ready) and these very nicely convert SD into better PQ but it is not HD.

So, when shopping around for STBs, PVRs, DVDRs, displays/TVs:

* be careful that all are compatible with one another and in particular,

* make sure your display or receiver has enough of the matching connecting sockets to accommodate all your toys AND double check they will all connect together easily before you buy,

* carefully study out from http://www.crutchfieldadvisor.com/ISEO-rgbtcspd/learningcenter/home/tv_faq.html whether or not HD offers you are real advantages over SD for your situation.

Be suspicious of any salesman pushing a product as "high definition" and look carefully at DVDRs labelled "digital" as most still have internal analog tuners. If you have any doubts, post a question on this dbv board before purchase.

And do not get mesmerised by the abilities of a DVDR unless you intend to do extensive archiving. A PVR, particularly a twin tuner unit, is a much more user friendly option for time shifting FTA.

When you have your new toys, be sure to install them so they have good ventilation as heat is an enemy of electronics. Also, be careful about stacking one on top of another. Some units can emit radiation which will interfere with the operation of others. Installing a spacer between them or sticking feet under one using double sided tape helps with isolation as well as ventilation. You can see some neat feet at

http://www1.jaycar.com.au/productView.asp?...P0834&CATID. RCA plugs are usually secure but s-video and SCART plugs can have the irritating habit of dislodging so to plug them in securely with no strain on the leads is good practice.

The world of digital TV is exciting and PQ can be stunning but carefully analyse the context of advertisements touting "digital", "High Definition" etc. These terms are often used loosely and inaccurately.

And before rushing into HIGH DEFINITION, study the article and graphs at 

http://www.carltonbale.com/2006/11/1080p-does-matter/. 

http://www.dtvforum.info/index.php?act=Print&client=printer&f=8&t=29072
Plasma vs LCD: Which is right for you?

Randolph Ramsay
December 05, 2007
URL: http://www.cnet.com.au/tvs/0,239035250,240036500,00.htm 
Update: If you're in the market for a flat screen television, then you probably have one big question you want answered: plasma vs LCD, which is right for me?
The two different camps of flat panel display standard will, of course, gladly spruik the advantages of their own standard and the deficiencies of the other. But which type of display, plasma or LCD, is better? And which will give you more bang for your buck?

1. Plasma and LCD - what's the difference? | 2. Picture quality | 3. Plasma's advantages over LCD | 4. LCD's advantages over plasma | 5. Which is better value? | 6. Do I need to buy 1080p?
1. Plasma and LCD technology - what's the difference?
Plasma and LCD panels may look similar, but the flat screen and thin profile is where the similarities end. Plasma screens, as its name suggests, uses a matrix of tiny gas plasma cells charged by precise electrical voltages to create a picture. LCD screens (liquid crystal display) are in layman's terms sandwiches made up of liquid crystal pushed in the space between two glass plates. Images are created by varying the amount electrical charge applied to the crystals. Each technology has its strengths and weaknesses, as you'll read below.
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Samsung's 1080p 46-inch LA46M81BDX LCD TV
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2. Is there a difference in picture quality between plasma and LCD screens and normal CRT TVs?
It's not what's happening behind the screen that's important - it's how the screen performs as a television that matters the most. In that regard, both plasma and LCD sets produce excellent pictures, although many home entertainment specialists and gamers still say CRTs produce the best overall images (although the latest plasmas are particularly good, and LCD sets are quickly catching up in terms of quality).

Those same home entertainment specialists will tell you that for basic home theatre-like usage, plasma screens have a slight edge over LCDs. This is because plasma screens can display blacks more accurately than LCDs can, which means better contrast and detail in dark-coloured television or movie scenes. The nature of LCD technology, where a backlight shines through the LCD layer, means it's hard for it to achieve true blacks because there's always some light leakage from between pixels. This is steadily improving with every new generation of LCD, however.

3. What advantages does plasma have over LCD?
Apart from better contrast due to its ability to show deeper blacks, plasma screens typically have better viewing angles than LCD. Viewing angles are how far you can sit on either side of a screen before the picture's quality is affected. You tend to see some brightness and colour shift when you're on too far of an angle with LCDs, while a plasma's picture remains fairly solid. This is steadily changing, however, with more and more LCDs entering the market with viewing angles equal to or greater than some plasmas. Plasmas can also produce a brighter colour, once again due to light leakage on an LCD affecting its colour saturation.

Plasma pundits will also tell you that some LCD screens have a tendency to blur images, particularly during fast moving scenes in movies or in sports. While that was true for older generation LCD screens, newer models have improved significantly -- so much so that the differences in performance between LCDs and plasmas in this regard is almost negligible (here's a tip -- if you're shopping for LCDs, check the pixel response time, measured in ms. The lower it is, the better the image quality in fast moving scenes). 
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A new 42" plasma from Hitachi
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Traditionally, the biggest advantage plasmas have had over their LCD cousins is price, particularly in the large screen end of the market. In the past 12 months, this has changed, with LCDs matching or even beating plasmas in both resolution and price. Plasmas being sold in Australia generally run between 42-inches and 63-inches wide, with the cheapest standard definition 42-inch selling for approximately AU$2,300 (although you can expect to find sets cheaper than AU$2,000 in real world prices). 60-inch and above plasmas can go for as much as $25,000. 

LCDs, on the other hand, generally top out around the 52-inch mark -- though there is now a ludicrously expensive 70-inch Sony available -- but are incredibly competitive with similar-sized plasmas. In the six months since we last updated this feature, prices of the replacements of two flagship TVs have dropped by a third. Sony's high end 52-inch KDL52W3100 LCD, for example, retails for AU$6,799 (down from AU$9,999), while Pioneer's top of the line 50-inch PDP-LX508A plasma goes for AU$$7,999 (down from AU$10,999). 

4. What advantages does LCD have over plasma?
Apart from being price competitive, LCD has the edge over plasma in several other key areas. LCDs tend to have higher native resolution than plasmas of similar size, which means more pixels on a screen.

LCDs also tend to consume less power than plasma screens, with some estimates ranging that power saving at up to 30 per cent less than plasma. LCDs are also generally lighter than similar sized plasmas, making it easier to move around or wall mount.

LCD pundits also point to the fact that LCDs have a longer lifespan than plasma screens. This was true of earlier plasma models, which would lose half of their brightness after more than 20,000 hours of viewing. Later plasma generations have bumped that up to anything between 30,000 and 60,000 hours. LCDs, on the other hand, are guaranteed for 60,000 hours.

You might have also heard that plasmas suffer from screen burn in, an affliction not as commonly associated with LCDs. Screen burn in occurs when an image is left too long on a screen, resulting in a ghost of that image burned in permanently. Newer plasmas are less susceptible to this thanks to improved technology and features such as screen savers, but burn-in is still a problem. But after a few days of use most burnt-in images will fade -- they are no longer permanent. 
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Sharp's Aquos LC37AX3X
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5. Which is better value for me right now: plasma or LCD?
If you're in the market for a big screen television -- and we're talking 50-inches and above -- then we'd suggest plasma as a safe bet. Plasmas give you more bang for your buck at the big end of town, and while LCDs can give you better resolution, plasma still has the edge in terms of picture quality. One other thing to look for, whether you opt for plasma or LCD, is an integrated tuner -- many TVs still have analogue tuners, which look pretty terrible on a large screen. Try to get a model with an inbuilt HD tuner if you can. 

At the smaller end of things (15" to 42" TVs), LCD is the only way to go if you want something slim and tasteful. And the best thing is that LCDs are getting cheaper all the time. 

6. Do I need to buy 1080p?
If you're a true high-def junkie who's keen to see every pixel of a high-res 1080i/p image reproduced pixel-by-pixel (providing you have a source that high, of course), then LCDs are seemingly the way to go. However, top-of-the line plasmas will also display 1080p content, so the choice isn't as easy as it once was.
Despite the current HD buzz, there is still very little content available in 1080p -- especially compared to the infinite amount of SD content like TV programs and DVDs. Though buying 1080p now may mean you get some degree of futureproofing, you may not be getting the best picture. It's not all about the resolution. For example, one of the best TVs we've seen yet is only 720p (HD) compliant -- the Pioneer PDP-508XDA -- and yet 1080p content still looks better on it than on any LCD you could name. Unless you measure your screen size in metres, 1368 x 768 resolution could still be enough for your needs.
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