e PA5: PCB on the TC70 that contains the RF Module

. e DMTR-10: Relay and monitor board inside TC-70 transceiver
Older PC Electronics A5 ATV e Tohtsu Coaxial Relay CX-120a : Available from Henry Radio,
Transceivers E-bay, required for switching A5/D2 exciters

Integrating Digital ATV Capabilities Into

Written by Dave Pelaez AH2AR *Note: PC Electronics’ Internal PCBs and RF Module versions
Vo = may vary, depending upon date of manufacture.

_____ The Idea

With the advent of stand-alone HiDes DVB-T ATV receivers
and transmitters such as the HV-110 and HV-310E, adding
digital ATV (D2) receive and transmit capabilities at the
operating position is now possible, but integrating this new
equipment into the ham shack can get somewhat involved.

T/R switching and amplifier integration require additional
equipment and planning since the T/R feature and proper
cabling and RF power levels must be accounted for to provide
a workable and practical transmit and receive station.

"""""" Recognizing this potential dilemma, Mel Whitten, KOPFX had
showcased his solution for integrating HV-110s and HV-310s
into a very functional solution and has gone so far as

ol gl : providing plans and parts lists to anyone one who was

Re-purposed A5 transceiver transmitting a DVB-T ATV interested in taking on such a project.

signal
Other amateurs, such as myself, have resorted to cluging
Definitions: together, in "Rube Goldberg” fashion, switches, cabling and
e HV-110: DVB-T HiDes Receiver relays that are functional but may not be easily relocated or
e HV-310F: DVB-T HiDes Transmitter changed without having to resort to complicated disassembly

e TC70-10%*: PC Electronics discontinued 10 watt 70cm A5 and reassembly work.

transceiver. Contains a TXA5-70B exciter and TVC-2G f Since I live in the Midwest, ATV activities still include analog

downconverter and an RF module Toshiba S-AU4 (A5) ATV on 70cm as this mode is still extensively used for

» TC70-20s*: PC Electronics discontinued 20 Watt 70cm A5 ATV DX contacts in this region of the country. Consequently,
transceiver. Contains a TXA5-70S 1996 exciter and TVC-2G A5 and D2 activities in the Midwest are interspersed and this
S1 downconverter and RF module M57716 further complicates the ATV station layout.
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Chaotic placement of cabling for power supplies, amplifiers - .. W - o e

and video sources result in a tangle of wiring. AATEUR TR VR F oo GAIN LINE GAIN VIDEO GAIN
While assisting a local long-time A5 ham (KE8QR) to suggest T
options for how he could integrate his newly acquired HV-110 PORNR. iy ] '.,".“.f;a:
and HV-310, I pursued an alternate solution to help eliminate N A I
the conundrum of wiring, relays, switches and working RF "
power levels encountered when jumping into the digital mode w0 Y
from AS5. :
AMATEUR TELEVISION 420-450 MHZ _ LINE GAIN VIDEO GAIN
TC70-205 TRANSCEIVER RECV | TUNE
As all of the ATVers in the local area have PC Electronics TC- 'h‘,
70’s, I thought that it may be possible to integrate this older S
ATV transceiver as a “host” to help eliminate redundant N i w02 - P Mo AUDIO
434.00u_ " &

cabling and amplifiers when operating A5 or D2. S - i | 4

a7 a8~
aze.2s”’

In keeping all of the functionality of the PC Electronics TC-70
intact, provision of a "Mode” switch and a relay could allow
amateurs to simply throw a SPDT switch to change ATV

modes on the fly. This sounded like an elegant solution worth

pursuing. Pictured are two TC70 Versions, TC70-10 and the
TC70-20s
Required Features e No modifications must be made to either the HV-110 or HV-
310 DVB-T receiver/transmitter.

Any modification of the host PC Electronics TC-70 must be e There must be a minimal number of umbilical connections

simple and practical. The goal of this project had to include between the host transceiver and DVBT gear. Consequently,

these features: only three connections between the host and HV-110/HV-310
* Not counting the TC70 and HV-110/HV-310E, keep the parts is needed. Bulkhead SMA connectors and a bulkhead DC
count to a minimum (9 parts total) Includes the following: 2 power connector for the HV-310 will allow for quick removal of
bulkhead SMA connectors, 1 SPDT switch, 1 1N4001 Diode, 1 the umbilcaled HV-110/HV-310 from the host ATV transceiver.

Tohtsu CX-120a coaxial relay, 1 chassis-mount DC power
barrel connector, 3 miniature RF cabling runs with SMA
connectors.

e All TC-70 A5 functionality must be left intact. Additions or
modifications must not degrade or disrupt the normal

e A single mode-selector-switch will control A5 and D2 modes.

e To transmit in either mode, the original "Transmit” switch on
the TC-70 will key the A5/D2 transmitter.

e The HV-110 receiver and the host transceiver

workings of the TC-70 transceiver. The HV-110 and HV-310 downconverter will operate simultaneously, with no affect on
can also be removed easily with no host transceiver A5 sensitivity of the downconverter.
functionality lost. e The HV-110 receiver will be coupled to the downconverter in
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a manner that uses the GaAs MESFET preamplifier within the
downconverter to provide additional receive gain for the HV-
110.

e When not being used for hosting D2, a single coaxial relay
(internally placed within the transceiver),will default to A5

transceive functionality so as not to require user intervention.

e Receive and transmit on A5 and D2 must go through the
transceiver’s N-connector antenna connection.

Concept of Operation

Think of it this way: all this modification does is electrically
switch in-and-out the TXAS5 (A5 exciter) and HV-310
transmitter in the host TC-70. This function is controlled by
the Mode switch, allowing the output of either the TXAS or
HV-310 to be switched into the PA5 (RF Module PCB) As for
the HV-110 receiver, it is simply coupled via a pickup loop to
L3 on the downconverter PCB.

Before starting, its essential to understand the layout of the
TC70. There will be some small internal differences between
the TC70 versions, but the layout is essentially the same in

all TC70 models.

TC-70 Layout

The photos provided here allows for a better understanding
where the relay and Mode Switch can be placed, along with
the RF cabling to the HV-310/HV-110 that are bulkheaded
through the TC-70 cabinet.

I opted to place the relay closest to the PA5 board so the
existing PA5-to-TXAS5S line can be used without having to
replace the line.

Note that the Mode Switch is located near the front side of
the cabinet, since the front cabinet of the TC-70 essentially
has no room for additional switch mounting.

S Eﬁf’%rﬁ.ﬁm”&”& RC s,

Installed relay is shown in the upper left corner of the
cabinet

Adding the Relay

Two machine screws require drilling two holes in the side of
the cabinet as pictured. Relay mounting is straightforward,
with the Tohtsu CX-120 Coaxial relay’s “single” coaxial output
facing the TC70’s PAS board (See closeup photo of the
mounted coaxial relay). This side of the relay is soldered to
the PAS RF input line.

If measured correctly, the RG-174 going from the TXA5
exciter to the PAS5 board can be cut so the only soldering that
is needed is soldering the cut lines to either side of the relay
as pictured.
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Close-up of the Tohtsu relay

Take extra care to ensure soldering of the center conductor of
the cut RG-174 is low enough on the gold plated contact of
the coaxial relay, so when the relay is re-assembled there are
no solder high spots that could come in contact with the
miniature screw-down clamps.

The coaxial relay is designed so the shielding side of the RF
line does not require soldering. This “clamp-arrangement”
allows for secure positioning of the RF line once the clamp
screws are secured.

Note that the other end of the cut RF line coming from the
exciter board is soldered to the relay post nearest the top of
the transceiver chassis as pictured. When the relay is not
energized, the TXA5 RF output will pass through the relay to
the PAS board.

Location of the mode switch, bulkhead SMA
connectors, and power connector for the HV-310

The second pole of the relay passes to the bulkhead SMA
connector as pictured. This is the RF connection for the HV-
310. One side of the relay coil goes to ground, and the other
side of the relay goes to one throw leg of the SPDT switch.

This + VDC line also goes to the center conductor on the
chassis-mounted barrel connector. Don't forget to put a
1N4001 clamping diode across the relay coil, with the anode
side facing ground.

Adding the Mode Selector Switch

Positioning the Mode Switch on the right front side of the
TC70 cabinet provides for easy access. As already covered,
the relay coil and its + line connects to the top throw post of
the SPDT.
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For the other throw post of the Mode Switch, cut the + line of
the TXA5 and place the end of this cut line going to the TXAS
on the bottom throw post of the SPDT switch. The other end
of the cut line that was going to the TXA5, and is now cut,
should be placed on the center throw of the SPDT switch.
With these connections made, when the mode switch is
flipped to the “up” position, this will put the Mode Switch into
“A5” and the down position will place the mode into D2.

ADDING THE HV-110 RECEIVE LOOP

Placing a #22 AWG 1 to 2 turn loop approximately 1/8 inch
away from L3, the mixer input coil of the TC-70’s
downconverter, (with the cold side grounded) provides an
excellent means for coupling the needed extra receive
antenna port for the HV-110.

Some miniature hardline or RG-174 can be used to bring the
coupled signal out as shown. This approach was suggested to
me four years ago by Tom O’'Hara W60ORG. Tom stressed that
the preamp stage has plenty of gain and that the system
noise figure is practically unaffected.

Pickup coil next to the down-convereter’'s mixer input
coil

This provides a measured additional 5 dB gain for the HV-110
receiver, since putting the pickup loop in after the GaAsFET
preamp on the TVC-2G downconverter provides additional
receive sensitivity for the HV-110.

If you need a data sheet with the schematic and layout of
your P.C. Electronics downconverter, since there have been a
number of these produced, Tom (ATVinfo@hamtv.com)
indicates that he will provide a copy, but you will need to
provide him with the downconverter PCB version that you
have.

See the photo (above) of how this addition is accomplished.
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The Smoke Test

Once the parts have been installed, functioning could not be
simpler. A flip of the mode switch up puts the unit in A5
mode. Placed in the down position, the mode switch is now
ready for D2. To transmit, simply throw the transmit switch
on the TC70’s front panel and you are in business.

Additional information about this modification:

e The HV-110 receiver is powered up continuously through its
standard DC power connection. It does not need to be turned

off during transmit cycling since there is plenty of isolation
during D2 and A5 transmissions. This isolation is achieved
since the TC70 powers the downconverter down when the
transmit switch is energized. Isolation is so effective that its
not possible to watch your D2 video on the HV-110 during
HV-310 DVB-T transmissions.

e Video input-output connections must be configured in the
normal way for A5 and D2 transmissions for the TC70 and
HV-110 and HV-310.

e Under normal conditions, the HV-310 provides 15 dBm RF
power output on its high power setting. At this power level
the S-AU4 RF module in the TC70-10 provides 1 watt RF
output measured on a Bird APM-16 with minimal spectral
regrowth since the S-AU4 RF module remains in its linear

range at this DVB-T power level. For TC70-20s operation that

uses a M57716 RF amplifier module, its necessary to reduce
the HV-310’s RF power to 11 dBm in order to minimize
spectral regrowth. By adjusting the HV-310’s RF power to 11
dBm, driving the host transceiver with 11 dBm provides 3
watts output into the APM-16.

e When the transceiver is in D-2 mode and the TC70’s
transmit switch is thrown, this will power up the HV-310E,
and as normal, the HV-310E will take about 7 seconds before
the HV-310E will start transmitting. This delay is a normal
part of the HV-310E’s function.

Host Transceiver with connected HV-110/HV-310 3
Watts output (APM-16) into dummy load

All A5 functionality of the TC70 remains intact. An additional
modification can include an LED light indicating the
transceiver is in D2 mode (see photo).

After five host transceiver modifications, the form, fit and
function of this approach has proven to be sound. Also note
that variations between TC70 transceivers are likely due to
differences in RF module performance/age and changing
manufacturer specifications. but I was able to achieve
successful results with five different TC70s.

This modification could likely be accomplished with Wyman
Research transceivers or use of other HiDes standalone DVB-
T transmitter/receivers.

*NOTE: The APM-16 measures average RF power for digital
waveforms but in this case does not provide the appropriate
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KE8S8QR on-the-air with the host TC70/DVB-T system A logical add-on after host-transceiver conversion is
the addition of a "'D2 Transmit” front panel light!

accuracy for actual/accurate RF power measurements of the
DVB-T signal’s complex waveform. To that end, a spectrum
analyzer is a way to determine whether the DVB-T signal is
driving the amplifier into its non-linear region (creating
spectral regrowth) and wattmeters such as the Bird APM-16
can be used to determine relative power level changes in
concert with employment of a spectrum analyzer.

Re-publication of CQ-DATV magazine material is encouraged
as long as source credit is properly given.

Exception: “"Reprinted by permission” material must have
the original publisher’s/authors permission.
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