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Combo
DVB-T2/T & DVB-S2/S

Receiver

KH6HTV  VIDEO   offers  for  sale  a
consumer  grade,  digital  TV  receiver
which  we  have  programmed  for
operation  on  the  amateur  70  cm band
(420-450  MHz).    We  have  pre-
programmed it to receive, five, 6 MHz   

TV channels for  DVB-T.   They are:  423, 429, 435, 441 & 447 MHz.   DVB-T is the
European  TV standard for terrestrial broadcast digital television.   Many  amateur
TV hams here in the USA have adopted DVB-T as the digital modulation standard
of choice for DATV.    The receiver will work with either 6, 7 or 8 MHz bandwidths.
Some USA DATV hams are using narrower bandwidths such as 2 or 4 MHz.  This
receiver will not work on them.    If desired, the user can also manually program the
receiver for additional frequencies.    The receiver  tunes from 50 MHz to 850 MHz.

This receiver is a combination receiver.  It can also be used as a digital satellite
receiver  for  DVB-S with  an LNB and satellite  dish.   Some ATV hams are  also
experimenting using DVB-S on the amateur 23 cm band ( 1240 - 1300 MHz).   This
receiver will work on the 23cm band.  However, KH6HTV has not tested it for such,
nor programmed it for this use.

The receiver provides two separate A/V outputs.   They are digital HDMI with up to
1080P high definition resolution, and composite analog video with NTSC standard
definition of 480i, plus line level stereo audio outputs.

The receiver operates off of either AC or DC power.   On AC it works with either
120 or 240 Vac (50/60 Hz).   For DC it requires +12Vdc.

The sensitivity of this receiver for 70cm DVB-T is approximately -94dBm.  This is
when it was tested using a DVB-T signal with the following parameters:  QPSK, 6
MHz BW, 8K FFT, 5/6 Code Rate (FEC), 1/16 Guard Interval, H.264, & 1080P.
With  a  good,  low  noise  amplifier,  such  as  the  KH6HTV  model  70-LNA,  the
sensitivity is improved to about -99dBm.  (see app. note AN-29 for details)

The following accessories are included with the receiver:   remote control,  analog
A/V cable, European to USA power cord adapter,  PAL to F coax adapter and PAL
to SMA coax adapter.

KH6HTV-VIDEO    www.kh6htv.com    e-mail:  kh6htv@arrl.net  Boulder, Colorado, USA  
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http://www.kh6htv.com/
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INTRODUCTION:
Way back in 2016, we discovered this Combo DVB-T & DVB-S Receiver.   We wrote
about it in our early application note, AN-21, "How to Receive Amateur Digital, DVB-T
Television Signals".   At that point in time, it was the only consumer grade, DVB-T
receiver we had found which would tune the amateur 70cm band (420-450 MHz).   Many
local Boulder ATV hams purchased them and found they worked successfully.   They
came from totally  unknown  Chinese  manufacturers  with  no  brand  name,  nor  model
number.  Unfortunately, by 2018, they had changed the firmware, and they would no
longer tune the 70cm band.   Thus we stopped recommending them to other potential
ATV hams.    In  2020,  we  finally  found another  consumer  grade  combo DVB-T&S
receiver  which  would  work  on  the  70cm band.   It  again  was  from China  and  was
marketed under the brand name GT-MEDIA as their model V7 PLUS.  It worked fine on
70cm band and we wrote another app. note, AN-58 about it and how to program it for use
on 70cm band.    Unfortunately, the  V7 + was soon discontinued after only about a year
on the market.  We thus have discontinued listing AN-58.

Now here in 2022, we have once again discovered the "original" combo DVB-T & DVB-
S receiver is still on the market, but it now will once again tune the 70cm band.     Still no
manufacturer name, nor model number, just called the "Combo".  Inspection of the new
"Combos" shows they have the same original metal enclosure and external appearance,
but the inside pc boards have been totally redesigned.    They are available from several
on-line sources, including Amazon, E-Bay, Ali-Baba, etc. for very reasonable prices.

KH6HTV Video, as a service to our customers, and especially to new hams wishing to
get  into  digital  ATV,  is  now  offering  to  sell  the  Combo  DVB-T/S  Receiver  pre-
programmed to  receive directly out of the box all of the five, 70cm, 6 MHz band-width,
DVB-T channels.   We also include some extra necessary coaxial antenna adapters.    We
are selling these with a very limited mark up in cost.   The pre-programming is quite
valuable as out of the box, the receivers from China are totally dumb and will not receive
anything.   We are also providing this instruction manual, as the units we purchased came
with  absolutely  no  written  documentation.    Plus  in  general,  we  have  found  that
ChinGlish manuals are useless anyway.

The Combo receiver is specified to cover from 950 to 2150 MHz for DVB-S and 48 to
866 MHz for DVB-T.   I have not tested the combo receiver for DVB-S as I have no
DVB-S  test  equipment.    Likewise,  I  have  not  programmed  it  for  DVB-S,  ATV
frequencies.  Very few USA DATV hams are experimenting with DVB-S.  Many ATV
hams, particularly in Europe are using DVB-S on the amateur 23cm band.   They should
find these receivers useful there.

The Combo Receiver provides simultaneous digital and analog A/V outputs.   They are
1080P HDMI and 480i composite, analog video plus stereo audio.  The receiver also
includes a digital  video recorder (DVR) function.   To use this, a USB memory stick
needs to be plugged into the USB port on the front panel.  The video is recorded as a .TS
file, the same as used for DVDs.  The receiver is advertised to run off of 100-240Vac
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50/60Hz.  I find that the units I purchased also had a standard +12Vdc power socket on
the rear panel.    It draws 0.4 Amps at +13.8Vdc.  This DC socket is not shown on any of
the on-line advertising, nor listed there.   The detailed specs. which I have found from a
manufacturer in China are in the Appendix II at the end of this app. note.

CONTROLS:
The combo receiver may be controlled either from front panel controls or a supplied
remote control.   The remote control has additional functions on it.   There is also an AC
power switch on the rear panel.
Front Panel:   There are seven push buttons.   They are labeled, but they are black on
black on a black panel and impossible to read, thus being rather unusable.   The center
button is On/Off.  The upper right is M (menu).  The lower right is OK    The upper left
button is ˄ (up), while the lower left is ˅ (down).   The right button is +, while the left
button is - .      Normally, pushing the up/down buttons moves the channel up/down.
Pushing the + - buttons adjusts the audio volume. 

INITIAL  SET-UP & OPERATION:
You have just received a new set-top TV receiver for high-definition, digital amateur TV
signals  using  the  European  standard  DVB-T.  We  have  already  pre-programmed  the
receiver to receive all of the five available, 6 MHz wide, DATV channels (423, 429, 435,
441 & 447  MHz ) on the amateur radio 70 cm band (420-450 MHz). We hope to make it
easy  for  you  to  be  able  to  set-up  and  view  the  local,  Boulder,  Colorado  Amateur
Television (ATV) activity.   Or if you are located elsewhere, transmissions from your
local ATV group.    For Boulder area hams, please see the special notes at the end of this
app. note in Appendix I.

Your receiver is the "Combo "  receiver. We are using the European digital broadcast TV
standard  called  DVB-T.  You  can  not  receive  DVB-T  on  a  conventional,  USA  TV
receiver. The Combo receiver is for both DVB-T and also DVB-S. DVB-S means the
combo receiver can also be used for receiving satellite TV. But this would require also
having a  satellite  dish antenna and LNB block down-converter.  These receivers were
designed for the European consumer market.  Thus some of the connectors will  seem
strange to you.  The connections of the receiver will be essentially the same as connecting
a cable TV, set-top box, such as those supplied by ComCast.

1.  AC/DC Power:   The  receiver can be powered off of 120 Vac.  It comes with a
European AC power plug. An AC adapter is supplied in the carton. The combo receiver
can also be powered with +12Vdc. 

2.   A/V Connection:   Connect an HDMI cable (not supplied) to the HDMI output jack
on the rear panel.  Connect  the other end of the cable to an HDMI input on a video
monitor. This can be your home TV receiver. Set the video monitor's input selector to the
correct HDMI input.

2a.  A/V:    Most folks will have a TV receiver with HDMI inputs. If you need to use an
older analog TV monitor, a suitable A/V cable is supplied with your receiver. It is the
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cable with (3) RCA plugs. The yellow plug is for composite video. The red and white
plugs are for the right and left stereo audio  channels. On the combo receiver and your
video monitor, plug the A/V cable in matching the colors.  The black RCA jack on the
combo receiver is not used.   See later section on setting resolution to 480i.

3.    Antenna Connection:    The antenna connector is the European cable TV connector
called a PAL. Note on the combo receiver there are two antenna connectors. One is the
European cable  TV, PAL connector  while  the  other  is  the USA cable TV connector
called a type F. We will use the PAL connector for DVB-T.   Included in the carton, we
have  supplied  some PAL coaxial  adapters.  Hopefully  one  of  them works  with  your
available antenna.

4.    Antenna:   You will need to connect an amateur, 70 cm band antenna to the PAL
connector  on  the  combo  receiver.    Please  consult  your  local  ATV  community  to
determine what polarization they are using and what antennas they recommend you use.
For  recommendations  on suitable  70cm ATV antennas,  see  application note,  AN-40,
"70cm Antennas for ATV".
Note:   The Boulder, Colorado ATV repeater, W0BTV, uses vertical polarization. 

INITIAL  TURN-ON:  The AC power switch is located
on the rear panel.   If you are using +12Vdc power this switch in
in-operable.   To turn on/off with 12Vdc power, simply plug in
or remove the DC power plug.

When your first power up the combo receiver, it will take a few
moments while it boots up.   It will display on the front panel 

"Boot".    It  will  then  momentarily  display  on  the  video  monitor,  a  screen  saying
NewMax.   Then if there is no rf input signal present, it will give you a simple black
screen with this "No Signal !" warning.   This will remain on the screen until a signal
appears.

CHANNEL  SELECT:   To set the desired TV channel, you may either use the front
panel Ch Up/Down push buttons, or the supplied remote control.   On the remote control
you can enter a channel number with the numeric keys, such as "01", or use the Ch
Up/Down button.   When the channel is changed, the receiver will momentarily flash on
the screen the display shown here on the left.   It gives you the channel number and the
call sign of the station that was originally used to program the receiver.
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INFO  BUTTON:   On the remote control you will find a button labeled "INFO"    Push
it once and you get the screen on the left briefly displayed.   Push it two times in a row
and you get the screen on the right.   This screen will remain displayed until you push the
"EXIT" button.   This gives you a lot more info about the incoming signal, including the
frequency of the channel.    

S-METER:   Of particular interest are the two bar graphs at the bottom.  The blue bar is
Signal Intensity (i.e. S meter ).  The green bar is Signal Quality, or S/N.  These two
meters are very non-linear and really only useful for antenna alignment on very weak
signals.   They saturate  out  at  signal  levels  only  a  few dB above the  lower  receiver
sensitivity threshold.   With no rf input signal, the signal quality meter will read about
10%.     The signal intensity will read 5%.   As the signal level increases you will see
these meters start to rise.   It can thus be used to orient an antenna even without seeing a
picture.   When the intensity meter (blue) reaches about 45%, with quality of about 24%,
a picture with audio will suddenly appear.  This is the lowest signal level digital threshold
of the receiver.   The meter is non-linear as shown in the below table.

Input RF Signal Strength Signal Intensity Meter Notes
< -104 dBm 5% no rf input

-95 dBm 22% No picture
-94 dBm 45% Picture & Audio Threshold
-90 dBm 66% P5/Q5
-80 dBm 88% P5/Q5
-76 dBm 95% P5/Q5

> -75 dBm 95% meter pegged

(*) tested using a DVB-T signal with the following parameters:  435 MHz,  6 MHz BW,
PSPSKK, 8K FFT, 5/6 Code Rate (FEC), 1/16 Guard Interval, H.264, & 1080P.  

It should be noted that while the receiver was initially programmed with a QPSK signal
of  the above parameters,  the receiver  will  still  work and automatically  track DVB-T
signals with 16QAM or 64QAM modulation and also various FEC (code rate), Guard
Intervals, etc.
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DISPLAY  RESOLUTION:

Step 1
Step 2

Using  the  HDMI output,  display  resolution  up  to  1080P is  possible.    The  possible
resolutions are:  480i/576i/480p/576p/720p/1080i/1080p.   You can also have either 4:3
or 16:9 aspect ratio.   However, if you wish to use the composite, analog video output
(yellow RCA jack), then the resolution must be set to 480i.   This also forces the HDMI
output to 480i.

Procedure to Set Resolution & Aspect Ratio --  Use the remote control.   Push Menu
button.  Use the Right/Left buttons to find the "System Set Up" menu (see step 1 above).
Now use the Up/Down buttons to scroll down to "TV System"    Push "OK" button to
enter next sub-menu ( see step 2 above ).  Scroll to "Video Resolution".  Now use the
Right/Left buttons to select the desired "Video Resolution".  Then push "OK".   Now
scroll down to "Aspect Ratio" and select desired ratio, such as 4:3, 16:9, etc.   Push
"OK".
Now push "EXIT" button on remote control to return back to normal operation.

HOW  to  ADD  ADDITIONAL   CHANNELS:
The below six video monitor shots show you the process to add a new TV Channel to the
combo receiver.

Step 1 -  Select Installation Menu -> DVB-T

Step 2 - Select "By  Frequency"



AN-65 combo rcvr.doc  (11/29/2022, kh6htv) p. 8 of 14

Step 3 - Enter desired Frequency Step 4 - Select 6 MHz band-width

Step 5 - scroll to "Search" Step 6 - Select "NO" to sort program

Step 1 -  Push the "MENU" button on the remote control.   Then use the left/right buttons
to find the Installation Menu.   Select "DVB-T Installation".  Push "OK" button.   This
brings up a sub-menu (step 2)

Step 2 - For the top line Scan Mode, set to "By Frequency"

Step 3 - scroll down to the Frequency line.  Now use the numeric keypad on the remote
control to enter the center frequency of the TV channel to be found.   You must enter all 6
digits to the nearest kHz.    For example, 70cm ATV channel 3 (432-438 MHz), you need
to enter "435000".

Step 4 - scroll down to the Band-Width line.   Select 6 MHz.   In the USA, TV channels
are 6 MHz in band-width.   The combo receiver allows either 6, 7 or 8 MHz.  
Note, when you do this, IF a valid signal is present on the entered center frequency with a
band-width of 6 MHz, the two bar graphs will suddenly come alive and show the signal
intensity and signal quality in blue and green bars.  IF this does not happen, you will not
be able to enter this new TV channel.
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Step 5 - now scroll down to the Search line.   Verify the bar graphs are showing a valid
signal.  Now push the "OK" button.    The receiver will take a few moments to search this
frequency and verify all is well with the incoming signal.  It will then display the next
screen shown in step 6.

Step 6 -  The receiver has found a valid TV signal and is ready to store it in memory for
you.   But you first must answer the question "Would you like to sort the program?"
Select "NO" and "OK".   

At this point the receiver will now revert back to normal operation and tune itself to the
newly installed TV channel.

CLEARING  CHANNEL  MEMORY:

Step 1 Step 2

If you decide you want to delete all  channels in memory and start  over to load new
channels, you need to Clear Memory.

Step 1 - Push the MENU button.  Use left/right keys to move to the Edit Channels menu.
Scroll down to the "Delete All" line.   Push "OK"   The screen in step 2 pops up.

Step 2 -  A Password is required to do a Delete All  channels.   The factory, default
password is "0 0 0 0"   Use the remote control numeric keypad to enter this password,
then "OK"

DIGITAL  VIDEO  RECORDER (DVR):

The combo receiver has a nice, added feature.  It can also function as a Digital Video
Recorder.   To use this feature, you need to plug a USB memory stick (thumb drive) into
the USB socket on the front panel.

1.  To Record:   To start the DVR recording what ever is being received at the time,
simply push the RED button on the remote control.     A small oval will appear in the
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upper-right corner of the video monitor screen.   In the oval will be a small RED dot and
the word REC.   You are now recording.

2.   To Stop Recording:    To stop the DVR recording, you must push the White Stop
button  immediately  above  the  Red record  button.    This  button  has  a  White  Square
symbol on it.    However, before stopping, the receiver flashes on the monitor screen the
message "Stop Recording ?  Yes or No"  You must make a choice and then push "OK"

3.     Recordings:   Your recorded video will be put in a file labeled "ALIDVRS2" on the
USB memory stick.   You can play this later on your PC computer.    The video files are
recorded as TS (.ts) files.   These are the same as used on DVDs.

APPENDIX - I
(special info for Boulder, Colorado area hams)

Boulder ATV Repeater:   Our W0BTV
repeater  is  located  at  NCAR on  the  mesa
south-west of the City of Boulder.   About
800 ft. above the city.  It has a commanding
view our over the eastern prairies of Boulder
County and beyond.   It reaches to the north
almost  to  Cheyenne,  Wyoming.    It  also
reaches out to DIA and the eastern portion
of metro Denver.    The repeater transmits
on  a  frequency  of  423  MHz  which  is
channel  01  on  your  combo  receiver.
Antenna polarization is Vertical.

Location:  Where you live will make all the difference in the world as to whether you
will,  or will not, be able to receive the signal from our Boulder ATV repeater. ATV
signals  are  low  powered  and  TV propagation  is  predominately  "line-of-sight".   For
Boulder,  Colorado  area  hams ---  contact  Jim  Andrews,  KH6HTV,  at  e-mail
kh6htv@gmail.com. Request that an RF path profile be run showing the rf path between
the W0BTV repeater's location at NCAR (south-west of Boulder) and your home QTH.
This will predict with a high degree of accuracy if a usable rf path exists, or not.

Ready to Test ?    If you are ready to test out your new receiver, you first need to
contact one of the BATVC members to have a TV signal put on the air. The W0BTV-
ATV repeater does not  transmit  a  signal  continuously.  It  only transmits when (1) an
incoming ATV signal keys it up, -- or -- (2) when a control operator turns it on in the
"Beacon" mode. In the beacon mode, the repeater broadcasts continuously a slide show of
various  test  patterns.  There  will  always  be  a  TV  signal  on  the  air  every  Thursday
afternoon when the BATVC holds  it's  weekly ATV net.  The net  starts  at  3  pm and
typically runs for about 1 hour, sometimes longer. We use the 2 meter, BCARES, FM
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voice  repeater  (146.76  MHz)  for  our  net  control.    W0BTV  transmits  on  a  center
frequency of 423 MHz with a 6 MHz band-width, DVB-T signal. To receive it, your
receiver has been pre-programmed to 423 MHz on Channel 01. Use the supplied remote
control to set to channel 01.

BATVC Contacts: When you are ready to test and want the W0BTV-ATV repeater
turned on.  Contact one of the following ATV hams:
KH6HTV, Jim Andrews, trustee 303-594-2547, kh6htv@gmail.com
N0YE, Don Nelson, asst. trustee, 303-499-4990, don80303@gmail.com

Marginal Signal: If the combo receiver is showing something on the S meter, but
still no picture,  first try re-orienting your antenna to maximize the S meter reading.   If
still no picture, then perhaps adding a low noise pre-amplifier will help the situation.   We
do have pre-amps to loan out for evaluation for this purpose.    Contact Jim, KH6HTV.

Nothing Works ! If you are unable to get your new DATV system to receive the
Boulder ATV repeater, then we offer a "Doctor's House Call". Contact Jim, KH6HTV,
for further assistance.

More Info:       To find out more about the Boulder ATV repeater, first check us out on
www.qrz.com https://www.qrz.com/db/W0BTV   
To  then  learn  about  Amateur  Television,  go  to  our  web  site:  www.kh6htv.com In
particular, go to https://kh6htv.com/application-notes/ and down-load the .pdf file of AN-
55a  ATV Handbook. This  ATV Handbook is also available from the ARRL on their
web site.

What Will You See ? Here are some examples of what you might expect to see on
the Boulder,  W0BTV - DATV repeater

Beacon mode Test Patterns ARES operations - such as coverage of Forest Fires
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Some of the Boulder ATV hams.  (left) Don, N0YE,  (right) Pete & Debbie, WB2DVS/T

Home Videos of Vacation Trips

APPENDIX - II:   Detailed Specs. for Combo Receiver

found specs. at following web site:
https://www.alibaba.com/product-detail/dvb-t2-s2-combo-dvb-t2_60366796293.html

DVB-T SPECS:
Terrestrial Receiver Standard: DVB-T2/T(EN_302755 V1.3.1/EN 300744)
Input RF Frequency: 48~866MHZ
Bandwidths: 6MHz,7MHz,8MHz
Constellation: QPSK 16-QAM 64-QAM and 256-QAM
FEC: 1/2, 3/5,2/3, 3/4,4/5,5/6
Guard Interval: 1/128 1/32 1/16 19/256 1/8 19/128 1/4
FFT Mode: 2K/ 8K/32K
Support Single and multiple PLPS
Input level: -83~ -5dBm
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DVB-S SPECS:
Frequency Range: 950MHz-2150MHz
Sensitivity Level: - 10~ - 81dBm
Mode IFFT: 2k,8k   
FEC Mode: 1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, 8/9, 9/10
Guard intervals: 1/4,1/8,1/16,1/32   
Constellation: QPSK,8PSK,16APSK
Neighboring channels
immunity and Protection: According to ETSI TR 101 190 V1.2.1
Active Ant Power: 13/18V DC @ 500mA MAX,Overload Protection

VIDEO  DECODER:
Compliant with: MPEG-4 part10/MPEG-2 ISO/IEC 13818
MPEG-4 Simple/Main/Advanced Profile@LEVEL3(10Mbps)
MPEG-2 Main Profile# Main Level(15Mbps)
H.264 MP#L3(10Mbps).H.264 HP L4.1(25Mbps)

AUDIO  DECODER:
MPEG-1, MPEG-2 (Layer I/II), MP3, AC-3 (Dolby Digital), AAC-LC, WMA
E-AC-3 (Dolby Digital Plus) decoding HE-AAC 5.1 multi-chhannel decoding

MULTI-MEDIA:
MediaCodec: avi. mpg, .dat, .vob, .div, .mov, .mkv, .jpeg, .ts etc
Audio Codec: WMA,MP3,AAC (.wma,.mp3,m4a)
Photo Codec: JPEG, BMP, PNG

OTHER  FEATURES:
•Fully comply with DVB-T/T2 and H.264, MPEG-4, MPEG-2 Standard
•Fully comply with DVB-S/S2, MPEG-2/4 H.264 Standard
•Support BISS KEY
•Supports single / multiple or blind search satellite search
•DiSEqC 1.0 / 1.1 / 1.2     
•The maximum speed of the traffic flow of at least 50 Mbit / sec
•Support 3D interface
•Sleep Timer
•Support teletext/subtitle/muti-language
•Powerful and highly effective 7-day EPG function
•AUTO, 16:9 Pillar Box, 16:9 Pan G Scan, 4:3 Letter Box, 4:3 Pan G Scan, 4:3 Full, 16:9
Wide Screen
•USB 2.0 for PVR,TIMESHIFT,software upgrade and media files playback
•Video output resolution: 480i/576i/480p/576p/720p/1080i/1080P

HARDWARE:
CPU: Montage VT6000 (128 pin) MIPS 34Kf@600MHz
Memory: 32X16Mbit DDR2 Frequency1066
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Flash: 32M bytes
Demodulator Type: Montage DM6000 Chip Set
S2+TUNER: Montage TS2022 Chip Set
T2+TUNER: MaxLinear MXL 608
Front Panel: USB 2.0 Embedded One Host,
4-digit LED display on front panel: red LED Standby,green LED Lock   
Front Panel: KEY, POWER, CH+ ,CH-
Rear Panel: S2 LNB IN input connector  IEC60169-2

T2 ANT   input connector IEC-162-2(IEC Female)
HDMI V1.3
RCA CVBS Audio L+R Connector x1
Ypbpr RCAx1  Coaxial x1

Power: AC100~240V 50Hz/60Hz


