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| will be doing a short intro into MeshCore. If
anyone has a project that they are working on

Editors - Chris VK3IK, David VK3UQ and would like to talk about it please bring it
along.
Every Thursday afternoon - Radio Café

Page
J At the hall - Commencing at 2:00pm
1 Whats on this month &Training

News Come along and play with the radios, have a chat

2 Dxpeditions, Contests, Discounts & and a cuppa, bring your favourite nibbles.

Remotes

3 Club info, Nets, Sponsors Fourth Tuesday of the month —

4 Daiwa DR-7500 Rotator Referb plus Gainfully Unemployed Group

CYD Controller. Part 1. Tuesday May 26" 11:00am for coffee; lunch

12:15 at the Greensborough RSL, please let us
know if you are attending.

Build and Training Day To get on the mailing list for this group please

Kit Building and Testing plus request membership on groups.io the group
Foundation Training and General name IS nerg-gug.
Assessment Day Foundation Information Day
Saturday 23 May 2026 The club will be running an information day for

people that have recently obtained their licence.
There will be demonstrations and presentations
on how to get started in amateur radio. Including
training@nerg.asn.au basic antennas, DX'ing and Logging. If there is

something that you would like to learn please let
Kit day starts around 10am Ilunch will be us know via email VkBCne@gma"_com

available - $5 pp.

Training commences at 9am, to register
contact us at:

Renewal of Licence

Callsigns are issued on an ongoing basis. Every
five years th ACMA will contact the callsign holder
seeking confirmation of on-going use. It is
important to keep your contact details up to date.
When the ACMA contacts someone and recieves
no response, after a period of time they may
deem the callsign available for re-allocation.
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PLANNED DXPEDITIONS Discounts from Suppliers

May 2026 will see a few good DXPeditions on the air. Club members can get discounts from two
If you need Ascension Is keep an ear out from the 25" suppliers:
of the month.

: : Altronics. (Australia Wide), Mention you are
\Start End Entity Callsign . )
May 04 May 09 South Cook Is E51TLM frontv the North645§gt DRad/o tGro_;;/% or give 18'01;
May 05 May 19 Burkina Faso XT2AW St  scount W be minus e
y up to 45% off depending on the item. (Actual
May 05  Jul 20 French FO discounts depend on the product type and quantity
Polynesia purchased). There is No Minimum Spend in store to
May 08 May 09 Jersey MJ receive the discount. For on-line or phone Sales
May 10 May 19 Iceland TF there IS a Minimum spend of $25.00 inc GST but
St Kitts & NOT including Freight. In the comments section put
May 13 May 21 Nevis va “64429” to receive the discount.
May 25 May 28 Ascensionls ZD8KX
|May 25 Jun03 Chatham Is ZL710 Jaycar El“ectronics stores by mentioning you are
- from the “NERG” no spaces quotes or dots efc,
May 26 Jun 02 Martinique TO3E Account code is 44700493. You need to spend a min
May 26 Jun 02 Bolivia CP7DX $25.00 to receive the 10% discount.
May 27  Jun 08 Bonaire PJ4CB
IMay 01 Jun01 Maldives 8Q7QR htto-//www javcar com.au/

Thanks to http://www.ng3k.com/misc/adxo.html VK3CNE REMOTE STATION

Can be used for receive on all HF bands.
May 2026 Contests Provides transmit on 160 metres using a dipole,
Here are some of the contests to look out for this 80 and 40 metres using a trapped dipole and a

coming month. In the table you will see Phone Spiderbeam for 30 through 10 metres. If you are

. , using 30m remember it is a dipole and is 90
Wegk/y Test and the World Wide Sideband degrees out from the main beam.
Activity Test. These contests run weekly. Check

contestcalendar.com for details. This is only available to members, you will need:
. * An Amateur Radio Licence — any grade —
Con_tes t Times & Dates Remember you can only use the bands and
X\/Ccin‘;:;/dg OSr:?ee‘st;and 0100Z-0159Z, May 05 Zowe; you are licensed ;‘70 use.d .
: . windows computer with sound car

CQ-M International DX |1200Z, May 09 to 11597, connected to a speaker and a microphone. A

Contest May 10 ..
PC headset is ideal.

RSGB 80M Club )

Championship, SSB 1900Z - 2030Z May 11 « ORan a;dro:d tz;wcblel;7 or phoze anclzl7 are$20)

Worldwide Sideband prepared to pay for the app (less than

. 100Z — 0159Z May 12

Activity Contest 01002 — 01592 May * Download the free client from

EU PSK DX Contest 1?002, May 16 to 1200Z May RemoteHams.com install it on your machine
and register with RemoteHams.com using your

QCX Challenge 13002 — 1400Z, May 25 callsign. The android app is called RCForb

Worlwide Sideband . ,

Activity Contest 0100Z to 0159Z May 26 and is available on google play.

CQ WW WPX Contest 0000Z May 30 to 2359Z May * The NERG station is “VK3CNE” Connect fo it

CwW 31 and request “club” membership and TX

Weekly RTTY Test 0145Z - 0215Z, May 29 capability. Then wait until your membership is
approved and away you go!

Many thanks to « Usage privileges are only available to financial

http://www.contestcalendar.com/contestcal.html NERG members with VK callsians.
VHF / UHF Remote

The VHF/UHF remote operates exactly the same as
the HF version, the Station is “VK3CNE — 9700”
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About the NERG Club Sponsor

The NERG Inc. Reg No A0006776V
http://nerg.asn.au The North East Radio Group, Inc.
is an amateur radio club devoted to encouraging
members and others to enjoy the hobby of amateur
radio. It tries not to hang on ceremony and endless
reporting but rather participate in the fun aspects of

this fascinatini hobbE.

President Anthony VK3YH/BNR

Vice President Chris VK3IK/IAWG

Secretary Peter VK3PCC

Treasurer Anthony VK3YH/BNR

Committee Members
Mark VK3BYY David VK3UQ
Simon VK3SIM Frank VK3OP
Steve VK3MCC Rob VK3LER

NERG NEWS ARTICLES

The NERG is always happy to receive news,
articles, and member’s wanted or for sale
advertisements for inclusion in the newsletter.
Please contact the editor at news{at}nerg.asn.au

Nets & Beacons

NERG NETS run on the club's 70cm repeater
VK3RMH TX 438.325MHz and RX 433.325MHz
both C4FM and analogue. That means you RX on
438.325MHz and TX on 433.325MHz. You will need
a 91.6Hz CTCSS tone on your analogue FM TX and
if you don’t want to be bothered with listening to the
C4FM digital signals on the output then set your
radio to 91.5Hz CTCSS tone on RX as well. (8.30 —
9.30 pm Non-meeting Thursdays). Feel free to join
the discussions.

146.575MHz is used as a general Net frequency
by a number of NERG Members and is often used
by the DX chasers in the club while chasing DX.
Foxhunters use this channel for liaison as well on
the third Friday of the month.

The club also has a 10m beacon working on
28.2565
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Margherita Pizza ph 9434 4980
89 Main Road, Lower Plenty, Vic 3093
web www.margherita.com.au

Margherita's Still Sponsor the NERG and provide
the excellent suppers that we have come to enjoy.
Order your next Pizza dinner from them and tell
them you appreciate their support of the club.

FACEBOOK

The club are on Facebook. We can be found at
the following link.

https://www.facebook.com/groups/nergamateur




DAIWA DR-7500 Rotator Refurb. plus CYD
Controller Part 1.

By Paul McMahon VK3DIP

Figure 1 The old controller with the CYD.

| had great plans for the John Moyle this year, | was going to set up all the VHF/UHF antennas beforehand on
the large mast with a good rotator and sit inside in comfort and contest. Unfortunately, | failed at the first
hurdle, when | got the Daiwa DR-7500 out to test | found all was not well. Basically, while the rotator turned the
direction indicator was all over the shop. | originally suspected the pot in the rotator, but long-story-short it
turned out to be the controller. So, no John Moyle this year but a good excuse to try out the so called Cheap
Yellow Display (CYD) in a project. | also need to repeat all of this for the backup rotator (a Kenpro KR400) as it
was also dead and didn’t even mechanically rotate when tested. Theoretically the KR400 is pretty much
mechanically identical to the DR-7500 , just a different controller and the motor capacitor is mounted in the
controller in the KR400 case and in the rotator housing in the DR-7500 case.

Rotator Refurb.

Seeing as | had the rotator in bits, just to find the pot was OK anyway, | decided | should do a service on it
while | was at it. | found a great video on YouTube DAIWA DR-7500 Rotator Upgrades & Refurbishments by
DUORO-3. While he didn’t give away too many secrets, he has a business refurbishing and selling rotators
after all, | got enough good ideas to be enthused with doing a proper job of it. The major upgrade | decided on
was the fitting of a pair of end switches to prevent possible future problems with powering into the mechanical
end stops, especially as | intended the new controller to offer more than just left and right buttons.
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Figure 2 - End Switch upgrade.

See Figure 2 for the modified top deck of the rotator, it took me a few assemble and disassemble cycles to
figure out which side was which, but the idea is that the microswitches are wired as normally closed, and they
open when you get to the end stops. Inside the top case there is a single protrusion which engages with the
movable arm in the centre top of the figure. As it gets to the end of rotation, the ten degrees or so of “flop” in
this arm gives us the ten degrees more than 360 in a full rotation. The microswitch arms are bent etc. so that
they are actuated by the flapper and switch just before the end stop is reached. The limit micro switches | used
are ones | found on Aliexpress with the longest actuator arms, the ones | got were called “KW11-3Z-D”, |
ended up shortening the arms slightly but not by much. They were very cheap at 5 for $2.45 so | don’t know
how good a quality they are. There is one caution about the wiring of the end stop microswitches. The wiring
diagram in the manual is misleading; it suggests the common point in the wiring is the capacitor whereas it is
actually on the back of the terminal panel. (See Figure 4.) Not shown, and also not in the manual schematic,
terminal 6 the motor common, is also connected to terminal 3 the pot common. This caused me yet another
assembly round when everything seemed to work until we got to the end stop and then nothing worked. So, as
well as inserting switches you need to move the motor red and green wire to the capacitor, i.e. the capacitor
becomes the common point/joint. (See Figure 5.)
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Figure 4 - Rotator as was wired not as shown in the manual.
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Figure 5 Wires moved and switches inserted

Some comments on the position potentiometer. The pot is driven by a separate gear train that comes off the
main ring gear. The total gear ratio for the pot drive through 4 gears is 1:0.719 with a reversal ie. one full
rotation (360) clockwise of the rotator gives 0.719 turns counter-clockwise of the pot. So for the 370 degrees
total rotator revolution the pot only has to do some 266 degrees. As | initially thought | needed to replace the
pot | had looked at getting replacements. The existing pot is a “Violet” brand linear 500 Q, 1.5Watt, wire
wound, type RA28Y B500 as seen in Figure 6.
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Figure 6 - Original Pot.

As said my pot turned out to be OK, as was the identical one used in the controller (after a clean and spray
with contact cleaner), so | didn’t need a replacement. While there were some adds for the exact replacement,
they tended to be very pricey. | did find and buy a number of the very similar RV24 B500 pots at a quite
reasonable price and if one of my original pots hadn’t worked | am confident | could have made it work with the
RV24’s. There are some differences that | would have had to be careful with. The RV’s are 24 mm diameter
carbon pots as opposed to the 28mm diameter wire wound RA’s. They are rated at 0.4Watt (for the 500 Ohm
RA24 case), whereas the RA28’s are rated at 1.5Watts. So, with a nominal 12 volts across it (standard for the
original controller) the pot will dissipate about 0.288 watts which is comfortable for the RA28 but is getting
close for the RV24. If the 12 volts floats up to say 14volts then the RV24 will be right on the edge with 0.392
watts. Also, the RA28Y specs state it as 300+-10 degree rotation so even in the worst case of 300-10 = 290
we still have over 20 degrees to spare out of the 266 mentioned above. The RV24 series pot is only rated at
280 +-10 degrees travel so the worst case there of 270 degrees only has some 4 degrees to spare. With my
new controller | only intended to have 3.3Volts across the pot so the power would not have been a problem,
but the rotational angles would have made the reassembly alignment more critical.

For the reassembly, which | got far more practice at than | wanted, you set the position pot to its midpoint
(measured with an ohmmeter) then add the top cover and ring gear in its north orientation, i.e. with the stop
flapper centred and diagonally opposite the stop lug in the outer shell.

As a matter of interest there are 49 by 9.53mm (3/8inch) diameter ball bearings in the smaller ring (inner), and
51 in larger ring (outer). | packed them with white lithium grease.
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The Controller
Introducing the CYD

The heart of the controller is the so called Cheap Yellow Display (CYD) board, which is a preassembled single
board complete with ESP32 microcontroller with Wi-Fi and Blue Tooth, a 2.8inch colour touch display, SD card
reader, plus several other peripherals. As you can guess from the name it is also quite cheap (I got some from
Ali for AUD$10.73 each) and the solder mask on the PCB is a yellow colour. You do need to be a bit careful,
much of the info on the web is based on the initial versions that were available, the current crop on Ali etc. are
slightly different in terms of things like the touch controller used, so you may need to make some slight
changes in examples you find on the web in places like Random Nerd Labs etc.

The CYD version that | got, and which seems to be the most commonly available at the moment, is a variety
known as CYD2USB because it has two USB connectors (a micro USB and a USB C in parallel). You can see
the rear of the CYD2USB in Figure 7.

s ST

(KL REARAALALAA
..-‘.llllllll.‘ll

Wosububbih

KX

LLAR

Figure 7 - CYD2USB rear view.
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To use this version with common Arduino libraries like TFT_eSPI you need a custom version of user setup.h in
the TFT_eSPI library directory. The version of user setup.h | used is available here:
https://github.com/witnessmenow/ESP32-Cheap-Yellow-—
Display/blob/main/DisplayConfig/CYD2USB/User Setup.h

Another difference is that this version of the board handles touch differently than the current version of the
TFT_eSPI library expects and you may need to use another library for this. | used the XPT2046_Touchscreen
library because that is the chip used on my CYD'’s.

One of the few downsides of the CYD is that with so much stuff on the board there are very few GPIO’s left
available on the ESP32 for things off the board. In my case | needed at least five 10’s, the analog in from the
rotator position pot, the two button inputs from the existing manual CW and CCW switches, and two digital
outputs to control the relays going to the rotator motor. Without reusing some of the pre-allocated IO’s there
are really only 3 unused ports available on the various connectors. Connector 1 (CN1) does have two of IO’s
plus 3.3V and ground, and in the ESP32 case these two 10’s can be assigned as alternates for 12C comms so
we can connect some form of [2C 10 expansion here.

Introducing the Serial Wombat

Funny name but very useful devices. While there are several dedicated port expander IC’s the more commonly
available ones are limited to either digital or analog ports but not both. Rather than a dedicated IC, the Serial
Wombat chips (there are a family of them), are basically another microcontroller IC running a special program
to make its ports available via an 12C interface. For more info on the Serial Wombats check out
www.serialwombat.com. It is a US company not an Australian one, so | have no idea why wombat. The Serial
Wombats have their own Arduino library so that once you have connected them via 12C you can pretty much
use any of the features that that particular wombat has. The features are much more than just IO ports,
because of their inherent processing capability you can basically delegate tasks to them without needing to do
any other coding removing load from the mail ESP32. Some of the more simple extended tasks are things like
reading a rotary encoder, or positioning a servo, plus many more complex ones like ultrasonic distance
measuring, VGA display out, and PC keyboard in, but basically you tell it to do something and it keeps doing it
until you tell it to stop. The things | want are outputs with variable frequency and pulse width, some debounced
buttons, and a scaled Analog input. Pretty much all of the Serial Wombats support these things with the major
variable between them being the number of ports available. The 12C address is settable so you can have many
Serial Wombat chips on the same 12C buss, but the basic sizes are 4, 8, and 18 ports. The 4 and 18 port
devices are based on Microchip PIC devices (the 16F 15214, and 24FJ256GA702 respectively), while the 8
uses a (much cheaper) Chinese device the CH32V003. The CH32V003 is produced by Najing Quinheng
Microelectronics (perhaps more commonly known in the west by their main brand WCH or WinChipHead). All
the Serial Wombat code and hardware is open source and available on Github etc. So, there is nothing to stop
you sourcing the base chip and programming it yourself, you can’t call it a Serial Wombat though, you can
however say it is compatible with Serial Wombat. For me | chose the 8 version as | needed more than four |IO’s
(five in this case) and the 8’s are actually the cheapest. | did have a try at buying some CH32Vv003
development boards which are readily available on Ali and just loading the code, plus adding the 12C pull up
resistors etc. and they did work and were very cheap (less than 1$ each on Ali) but they were quite a bit more
fiddly and | really like what Broadwell (the company behind the Serial Wombat) has done so | ended up buying
a pack of 5 of the purpose built Serial Wombats 8B’s from Broadwell’s store on Amazon for about $32
including postage.

The Serial Wombat 8 basic (SW8B) PCB version outline etc. is shown in Figure 8 .
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Figure 8 - SW8B (PCB0029)

Just to give some idea of size here ( Figure 9 ) is the SW8B PCB next to a 10cent coin, it is not big. In fact,
the SW8B when fitted with Dupont pins is the size of, and fits in, a standard 16 pin dip IC socket. Broadwell
also sells a number of enhanced boards which include the SW8 but add things like screw terminal port
connectors, or H bridge circuits, and so on. These boards are of course more expensive.
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Figure 9 - SW8B and 10c piece

The combination of the CYD and Serial Wombat pretty much gives us everything we need except for a power
supply and some sort of relays to control the rotator.

The power supply is pretty much determined by reusing the existing controller transformer it has a 13-0-13
VAC winding so a two-diode full wave version with a couple of three terminal regulators for 12V and 5V will do
the job.
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Reading the Direction

One last thing we have to look at for the basic controller is how to get the most accurate direction heading. If
the voltage back from the direction pot was perfectly linear, and this sort of wire wound pot usually has very
good angular linearity, then the limitation will be the resolution of the A/D conversion, in this case the Serial
Wombat 8B. This basic resolution is 10 bits i.e. the A/D can give back a count of between 0 and 1023. If we
could arrange for the voltage from the pot to vary from 0 volts to the Serial Wombat supply voltage as it goes
from O degrees to, in my case, the maximum rotation of some 370 degrees then the very best resolution we
could expect is 370/1023 or about 0.36 degrees per count. Of course, as previously noted the pot doesn’t do
a full 300 degree rotation for the rotator 370 degrees so the numbers will be somewhat worse than these. For
my current case in fact the A/D count goes from a minimum of about 45 to a maximum of 1015 i.e. in my case
the nominal best resolution would be 370/(1015-45) or 0.38 degrees per count. This is still pretty good but to
achieve this there are a couple of hurdles.

The first hurdle is noise. If we were to use the most obvious Vcc for Pot being the same as the serial Wombat
of 3 .3V then that equates to each count representing a voltage change of 3.3/1023 or only about 3.2 mV.
Assuming again the simplest scheme of feeding the two ends of the pot with OV and 3.3V then one big
problem is when we are moving the rotator we are sending 26VAC at 50 Hz up and along the same, usually
quite long, cable that is both carrying the 3.3V reference up to the rotator and the usually even smaller pot
voltage coming back, where again only 3.2 mV will move us by a degree. Depending on the characteristics of
the cable and its length, the coupled AC superimposed into this direction signal will be usually far greater than
this step size. In fact, in my initial tests using this simplistic setup the direction indicator could randomly swing
over 45 degrees either side of the actual direction as it was moving, making it very hard to successfully do the
return home and target functions. Yes, we can do some filtering both digitally (the Serial Wombat implements
some quite nice configurable digital low pass filters by itself) and electrically using physical lowpass filters. We
could also up the voltage across the pot to make the step size in the cable larger, but as with the filters we
quickly run into the second problem.

The second hurdle is the stand-alone Serial Wombat A/D input impedance and requirements. While very little
information is provided by the CH32V003 manufacturer, they do mention that an impedance of less than some
5k ohms feeding the A/D is recommended. This is in line with most other equivalent micro-controller A/D
stages suggesting the equivalent input impedance is of the order of 50k ohms. If this is directly connected
across the 5000hm pot then this value could by itself distort the pot linear curve by the equivalent of some 0.5
degrees. Try running a higher voltage across the pot and needing to divide it back down to feed the A/D, and
or putting in a simple RC lowpass and you quickly find yourself seriously loading down the input impedance.
Even a relatively modest change gets you down to 10K Ohms which can again distort the pot linearity, in this
case by over 2.5 degrees. Somewhat more ambitious filtering etc. can get us down to 1k Ohm which can
distort the linearity by a peak of over 23 degrees across the range. So, a nicer more stable display but it's
wrong.

We can actually solve these problems but to do so we need to forgo the simplistic direct feed into the Serial
Wombat and insert a high input impedance buffer. The obvious buffer is an op-amp unity gain voltage
follower. We could produce a bipolar power supply (+ve and -ve) as was used in the original controller but a
single supply would be easier. This suggests an op-amp optimised for single supply operation. In the simplest
case of say feeding the pot and the op-amp with the same supply voltage, say 12Volts, this would mean the
op-amp would need to allow inputs and outputs to go to both rails. Yes, such op-amps are available (known as
RRIO or rail to rail input and output), you can even get them from Jaycar, eg. the LMC6482, but they are not
cheap. They are nominally available much cheaper from AliExpress and the like, but while they may say
LMC6482 on them for example, many of them are actually a rebadged cheaper op amp, i.e. a counterfeit/fake.
At the end of the day, it's not guaranteed, but you often get what you pay for.
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So rather than buying an expensive, possibly fake, op-amp | have opted to slightly reduce the voltage supplied
to the pot by including a series resistor in the supply line to the high side of the pot. By putting a 100 ohm
resistor between the 12V supply and the pot, the pot output range is reduced to 0-10V. By doing this there is
now a much wider range of op amps that can do input and output pretty much to the negative rail (i.e. ground)
but are limited to less than a couple of volts of the positive rail. One such is the venerable LM358, available
from Jacar at a sixth of the cost of the LMC6482, and from Ali at a tenth of that. In fact, they are so cheap and
common, it is likely that they are actually what your fake more expensive op amp is under the skin. They are
so cheap it is unlikely that it is worth anyone’s while to produce fake ones.

As can be seen in the next section | ended up putting some electronic filtering in as well as the digital filtering
and have had no problems with noise.

Overall Circuit.

The overall circuit for the reworked rotator controller is shown in Figure 10

CYD2USB
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Figure 10 - Overall Controller Schematic

Reused from the original controller is basically the box, transformer, and the CW and CCW switches. The
power supply is now a full wave two diode bridge feeding a string of three terminal regulators, for 12, 5, and
3.3 Volts. The 12- and 5-Volt ones are standard 78xx but the 3.3Volt one was what | had to hand which was a
LD1117 3.3V version which has a different pinout to the 78xx standard. For the next version of this | will be
using a LF33 which has the same pinouts as the 78xx.

The LM358 op amp is a dual but this time | only use one half. Its’ Vcc is the 12V regulator output. The other
half is configured as a simple buffer with an input of the 3.3V rail. This prevents this unused half interfering with
the used half. In the used half you will see that there is a simple RC filter on the input. The 4.7K and 4.7uF
form a RC low pass filter with -3dB point of some 45Hz (a bit below 50Hz) to get some attenuation of any
coupled AC signals. The buffers gain is unity, so there is a 1K trimpot in the output to drop the (max 10V output
from the pot) voltage back down to the 3.3V maximum that the serial wombat wants. This basically a simple
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divide by 3 so | could have used fixed resistors, but the pot gave me more scope for variation if | ended up with
a different voltage on the pot.

You will note | have used solid state relays instead of electromechanical ones, this primarily as | intend to add
a form of speed control in the next version, but also because they were actually much the same price as the
electromechanical ones and provide good isolation between the AC and electronics of the controller.
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Figure 11 - Inside of reworked controller

Figure 11 shows the inside of the reworked controller. The regulators, apart from the 3.3V one which is on the
board with the serial wombat and Op Amp, are bolted to the base of the metal case using paddy board wiring
underneath the Serial Wombat board. The two white rectangles with black filling are the two solid state relays
which are attached to the back of the case with double sided foam tape. The CYD is attached to the front
panel using a 3D printed mount cut down and extended from a publicly available stl file of a generic CYD
enclosure. | also replaced the screw terminal tag strip on the back of the case with a locking five pin din
connector. The original setup used six wires so | also used the nominal earth or outer shell of the connector for
the sixth wire. The fact that this is earthed doesn’t affect the rotator operation as it is also earthed in the
original Daiwa controller via a wire between pins six and three in the rotator itself. Pin three was (and still is in
the new controller) earthed in the original controller. So strictly speaking you only need five wires in the cable
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but | have stuck with the original six.

The User Interface.

Figure 12 -The User Interface

Apart from the re-used existing switches (Power on off, CCW, and CW) which retain the original functions, all
of the rest of the user interface is on the CYD touch screen. (see Figure 12.)

A standard compass rose with a red pointer indicates the current rotator direction. This current bearing is also
echoed numerically in large green numbers in the centre of the rose. If you touch any position around the rose
with a finger or stylus a yellow dot is placed on the rose rim to indicate a desired target bearing, this target
bearing is also shown numerically in the smaller yellow numbers under the main current bearing. The small
yellow and aqua triangles also on the rim indicate the positions of the clockwise and counterclockwise end
stops.

There are four touch buttons on the right-hand side of the CYD screen, Home, Target, Speed, and Set N.
Home causes the rotator to move to the Home position, this can be set by a define in the software which
defaults to 0 degrees or North. Target (shown pressed in the figure) causes the rotator to rotate to the bearing
of the yellow dot target. In both the Home and Target case any press of the manual controls will cause that
mode to cancel. Speed is not relevant in this initial version but ultimately will allow for the setting of the speed
used by the manual controls. Set N is used to set the actual direction of North. Once in the air the antenna is
rotatated using the manual controls until it is pointed actual due north, and the Set N is touched. This will
reorientate the compass rose as necessary moving the end stops etc. to the correct positions.

Next Time.

| will talk more about the internals of the CYD code in a later part of this series, as will | add the speed control
function and PC integration using a subset of the Yaesu rotator interface standard. There are lots of things |
want to add to this base controller, so | foresee, similar to the GPSDO case, a number of subsequent
articles/parts.

73 Paul VK3DIP

all of the rest of the user interface is on the CYD touch screen.
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yellow and aqua triangles also on the rim indicate the positions of the clockwise and counter clockwise end
stops.

There are four touch buttons on the right-hand side of the CYD screen, Home, Target, Speed, and Set N.
Home causes the rotator to move to the Home position, this can be set by a define in the software which
defaults to 0 degrees or North. Target (shown pressed in the figure) causes the rotator to rotate to the bearing
of the yellow dot target. In both the Home and Target case any press of the manual controls will cause that
mode to cancel. Speed is not relevant in this initial version but ultimately will allow for the setting of the speed
used by the manual controls. Set N is used to set the actual direction of North. Once in the air the antenna is
rotatated using the manual controls until it is pointed actual due north, and the Set N is touched. This will re-
orientate the compass rose as necessary moving the end stops etc. to the correct positions.

| will talk more about the internals of the CYD code in
a later part of this series, as will | add the speed control
function and PC integration using a subset of the
Yaesu rotator interface standard. There are lots of
things | want to add to this base controller, so | foresee,
similar to the GPSDO case, a number of subsequent
articles/parts.

73 Paul VK3DIP
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	Rotator Refurb.
	The Controller
	Introducing the CYD
	Introducing the Serial Wombat
	Reading the Direction
	One last thing we have to look at for the basic controller is how to get the most accurate direction heading. If the voltage back from the direction pot was perfectly linear, and this sort of wire wound pot usually has very good angular linearity, then the limitation will be the resolution of the A/D conversion, in this case the Serial Wombat 8B. This basic resolution is 10 bits i.e. the A/D can give back a count of between 0 and 1023. If we could arrange for the voltage from the pot to vary from 0 volts to the Serial Wombat supply voltage as it goes from 0 degrees to, in my case, the maximum rotation of some 370 degrees then the very best resolution we could expect is 370/1023 or about 0.36 degrees per count. Of course, as previously noted the pot doesn’t do a full 300 degree rotation for the rotator 370 degrees so the numbers will be somewhat worse than these. For my current case in fact the A/D count goes from a minimum of about 45 to a maximum of 1015 i.e. in my case the nominal best resolution would be 370/(1015-45) or 0.38 degrees per count. This is still pretty good but to achieve this there are a couple of hurdles.
	The first hurdle is noise. If we were to use the most obvious Vcc for Pot being the same as the serial Wombat of 3 .3V then that equates to each count representing a voltage change of 3.3/1023 or only about 3.2 mV. Assuming again the simplest scheme of feeding the two ends of the pot with 0V and 3.3V then one big problem is when we are moving the rotator we are sending 26VAC at 50 Hz up and along the same, usually quite long, cable that is both carrying the 3.3V reference up to the rotator and the usually even smaller pot voltage coming back, where again only 3.2 mV will move us by a degree. Depending on the characteristics of the cable and its length, the coupled AC superimposed into this direction signal will be usually far greater than this step size. In fact, in my initial tests using this simplistic setup the direction indicator could randomly swing over 45 degrees either side of the actual direction as it was moving, making it very hard to successfully do the return home and target functions. Yes, we can do some filtering both digitally (the Serial Wombat implements some quite nice configurable digital low pass filters by itself) and electrically using physical lowpass filters. We could also up the voltage across the pot to make the step size in the cable larger, but as with the filters we quickly run into the second problem.
	The second hurdle is the stand-alone Serial Wombat A/D input impedance and requirements. While very little information is provided by the CH32V003 manufacturer, they do mention that an impedance of less than some 5k ohms feeding the A/D is recommended. This is in line with most other equivalent micro-controller A/D stages suggesting the equivalent input impedance is of the order of 50k ohms. If this is directly connected across the 500Ohm pot then this value could by itself distort the pot linear curve by the equivalent of some 0.5 degrees. Try running a higher voltage across the pot and needing to divide it back down to feed the A/D, and or putting in a simple RC lowpass and you quickly find yourself seriously loading down the input impedance. Even a relatively modest change gets you down to 10K Ohms which can again distort the pot linearity, in this case by over 2.5 degrees. Somewhat more ambitious filtering etc. can get us down to 1k Ohm which can distort the linearity by a peak of over 23 degrees across the range. So, a nicer more stable display but it’s wrong.
	Overall Circuit.
	The overall circuit for the reworked rotator controller is shown in Figure 10
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