Arduino FS-4B

by Gary Winblad  WB6OGD

November 15, 2020

The FS-4B is an upgrade from my previous FS-4A.  It includes a digital dial with 10Hz

resolution.  In addition, using the USB connection, frequency logging is available for

logging programs using a subset of the Kenwood TS-440s protocol.

This can be an easy field upgrade to your FS-4A or is recommended for new builds.  A one

transistor RF buffer will need to be constructed, a shielded cable will need to be connected

to the Drake PTO signal inside the radio, and the new sketch(firmware program) will need to

installed.

Parts List:


Description




Price


Source

5.7 V ac adapter(or use USB power)

$3.50*


Ebay


Arduino nano V3 CH340 Atmega328p
$2.90


Ebay


20x4 I2C LCD



$4.42


Ebay


Dupont cables F to F



$0.41


Ebay


Dupont cables F to M



$0.25


Ebay


Rotary encoder



$0.98


Ebay


2N3904, 2 R's, 1 C , cable


$1.00


Junkbox


Etherkit Si5351 breakout board

$13.50* w/shipping 
Etherkit.com


  (or Eitherkit Si5351 board w/ TCXO $19.50 w/shipping)


OR EBAY (off shore clone board)

$4.00


EBAY


SOFTWARE




FREE


KNOWLEDGE LEARNED


PRICELESS








========







about   $14    (* items are options, not needed)


Misc.(box, screws, knob, xtal plug&cable, paint)

$???

Enclosure design is up to you, the unit is very small.  It probably should be metal, to shield

any digital noise.

Not a bad deal since we are replacing  at least 50 crystals..  at $10 per crystal, thats $500!!

Not to mention that people want about $80 for a digital dial!

See the following ebay screen grabs for what you should buy.  The vendors shown are NOT

known to me. I usually just look for the cheapest one with free shipping and make sure their feedback is high.  Prices vary by the day.

You can use the preferred Etherkit Si5351 board or cheaper clone boards from ebay (china).

Build the FS-4B as per the schematic.  You will probably need to solder the headers on to

the PC boards but other than that you can use the plug in wires, though for durability it is

best to rigidly mount and solder all boards and connections inside a shielded box.
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The FS-4B can be powered from your computer or USB power source or you can use a

5.7V AC adapter like this:
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These work well for me, they are switchers but are quiet which is needed here and also for a cell

phone.  Put a diode in series in your FS-4A for reverse protection and to drop the 5.7V to 5.0V.

Other DC output power supplies could be substitued by connecting them to the Arduino Vin

pin.  This will utilize the Arduino 5V regulator.  Check the specs for your Arduino board, most

can not tolerate any voltage higher than 12.0V!!  Absolutely do no use your shack 13.7V supply,

ask me how I know...

Some additional filtering is recommended as shown on the schematic.

Arduino:
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The CH340 is a chinese USB chip.  You will need to download the driver for it.  There are other

boards like this with a different USB chip, but the CH340 has been foolproof for me.

You will also need to get the free Arduino IDE to edit, compile and upload the code through the

USB (oh yeah,you need a USB cable).  BE SURE TO GET ONE WITH ATMEGA328P,

NOT ATMEGA128P.

You will also need two Arduino libraries (computer code for the LCD and the Si5351).  There are

links in the beginning of the program (programs are really called "sketches" in Arduino speak).

Google or use the help links if you don't know how you get them or install them.

The FS-4 program is "FS_4A.ino".  You can look at and edit with any text editor but after you

have the Arduino IDE installed, you just click on it and edit/compile in its window. 

My software is set up for R-4/T-4 use.  There is a table in there for SPR-4 but is un-tried.

One of the tables needs to be commented out.  SPR-4 bands/preselector values need to be

fixed, the different xtal freqs should already be installed by way of an offset variable.

Also, you can set the exact value for your 25MHz xtal on your Si5351 board.  Change it up

or down, re-compile/re-load until you get your Drake cals right where it should be.

This user-edited section is near the beginning of the program.  Comment delimiters are "/."

and "./".  You can easily change frequencies, etc.  I included ranges that are NOT to Drake's

liking, use them for receive only and don't expect them to work without images or problems.

See your Drake manual.  The 9.7MHz is for 30meter transmit.  The 1.0MHz for the AM

broadcast band is usuable down to about 1.1MHz to hear strong local stations.

The band used is stored in non-volatile memory, so the next time you power it up, it will be

on the same band.

Only about 50% of the Arduino memory is used, so there is plenty of room for mods or additions.

Arduinos are open source, so please share your changes but leave comments to note the original

author's.

Download free Arduino IDE from: https://www.arduino.cc/en/Main/Software

This software is a complete IDE (Integreated Device Environment), it let's you edit, compile, and up[image: image4.png]. . W M ]
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load to the Arduino board via USB.  No hardware programmer or anything else needed.[image: image5.png]s
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Download my file "FS_4B.zip".  Extract it to get the folder "FS_4B".

Inside this folder you should find 8 files: 
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Double click on FS_4B.ino to open the project.

NO libraries are needed unlike the FS-4A, I have essentially pre-loaded them by including

their files in this folder.
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Under the Tools pull down menu at the top, pull it down to the Board Manager.

Click on "Arduino Nano".

Pull down the Tools menu to "Processor" and select "Atmega328P (old bootlogger)

Pull down the Tools menu to "Port" and select the USB port with your Arduino,

  mine is COM5 but yours may be different.  Make sure the Arduino is plugged in

  first so that its COM port will be shown.

Now compile and load by clicking the right arrow icon at the upper left.  This should

compile and load the code to your Arduino.  The lower pane (in the above screen

capture its the black box at the bottom) should show the memory usuage if the compile

was successfull but it you don't see that, scroll it back to see any compile errors.


20x4 I2C LCD:
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You could use a cheaper 16x2 LCD but my software is set for 20x4.  Some of these LCDs have

a different I2C address, look at vendor's info or program a search to find it if you have problems.

There are also RGB (red,green,blue) backlights so you can make it exactly Drake Lagoon Blue,

but those cost more.  I think I got an RGB one from Digikey.

Cables (female to female):
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These are certainly optional.  They make it kid's play to hook things up.  Solder works too.  I have made finished projects with these cables, just "stuffing" them into the enclosure.  Here is my Arduino FS-4A prototype using these cables and other temporary stuff  (its ugly but it works):[image: image10.png]EEmre . Tl
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Cables (male to female):

These are really optional.  Its easy to solder to the male end though. [image: image11.png]5351A 12C 25MHZ Clock G
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Rotary encoder:
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Turns out that there are many variations of this encoder.

I recommend you buy at least two from two different vendors.  Use the one that works the

best.  (Nov 2020).  Ask for help if you can't get it working.

You probably can use this type board, I am.  It is much cheaper than the Etherkit:
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Etherkit Si5351 breakout board (either this $10 one or the TCXO $16 one):

[image: image14.jpg]


I bought the TCXO version, it's very stable.  The regular one is probably good enough.

To read the PTO signal, you need to build a one transistor buffer, see the schematic.

Here's a quick and dirty build of mine:
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You need to tap the PTO signal inside the Drake, here is how I did it on my R-4B at the PTO/XTAL switch using a piece of big black RG-59 (A smaller shielded cable is recommended!):

[image: image16.jpg]



I put an RCA female connector in the nice spare hole Drake left for this on the back panel.  I use

an old stereo cable to connect to the FS-4B.  I connected the shield at the RCA and left it open at

the switch end.

This simple mod should be easily removable to put your Drake back to original.

[image: image17.jpg]


 After the splash screen, you should see this.

Adjust the band with the encoder.

Do Not touch the PTO.

Adjust the Band and Preselector to the indicated settings.

Now move the PTO (a PTO frequency change controls the display).
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Now you see the digital dial.

It is likely the reading is wrong.   This is because the Arduino uses a rather inaccurate ceramic

resonator instead of a more expensive crystal.

To correct this, turn on your Drake crystal calibrator and zero beat on a known frequency.

Now push the encoder knob in.

You should now be in the FS-4B Cal mode:
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Rotate the encoder until the display is at the correct frequency.

Push the encoder knob to exit Cal mode.  Note: the Arduino will be acceptable if you calibrate

after a good warm up and at the nearest 100KHz point.  This is a digital dial and not an exact

frequency counter.  It will be quite accurate keeping in mind the aforementioned guidlines.

Advanced builders can modify the Arduino board to accept an external 16.0MHz clock

signal, this will make the system accurate.  I drive my Arduino with a GPS conditioned

Si5351 VFO.

Cal mode can be entered at any time (before full warm up for example), just push the

encoder knob.

This cal factor and the last used band will be stored to non-volatile memory (EEPROM) so

the next time you turn the FS-4B on, it should be in its previous state.

Logging programs (N3FJP works for sure) can now get frequency info from your Drake.

Tell the program the rig is a Kenwood TS-440s, 4800baud, 2stop bits, no parity, get the mode

from the frequency.  If  there is a problem with other logging programs, let me know and I can

probably find a solution.

Enjoy your new FS-4B.

